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ver 0.16.37 (2025-03-08)

Unity20620-3 or below is not supported
is supported, but support will be removed in 2025 for a better Unity6

RenderGraph support
Unity2022.3 is supported
Unity6.0~6.2 is supported, requiring NiloToon0.16.37 or above

Online document link:
B NiloToon Manual

Known issue:

- Parallel Import is not yet supported, enabling it will corrupt your .fox generated
prefab! (please disable Project Settings>Editor>Parallel Import, see this)

- When RenderGraph is enabled, NiloToon’s self shadowmap, NiloToon Bloom,
NiloToon Tonemapping, NiloToon MotionBlur will be disabled. We are actively
developing the full RenderGraph support. (For Unity6 project, you should enable
Project Settings>Graphics>Compatibility Mode to disable RenderGraph for now,
see this)

- Motion Vector for Classic Outline is not yet supported correctly (so
TAA/DLSS/motion blur/STP is not 100% correct for Classic Outline area), and
MotionVector will not render if material enabled Classic Outline’s Support Dof
toggle

- When using Deferred rendering, Opaque(Alpha) with ZWrite material will not work.
Itis by URP’s design, try switch to Forward+(supports 256 visible lights) if it is a
problem

Quick links:

Use Cases / Gallery
Warudo + NiloToon
Download demo builds

Download package/project zip
Play demo project in Editor
Import .unitypackage & setup
Setup a new character (Auto)
Road map

Contact us/Tech support
Change log


https://docs.google.com/document/d/1iEh1E5xLXnXuICM0ElV3F3x_J2LND9Du2SSKzcIuPXw/edit?usp=sharing
https://docs.unity3d.com/Manual/ParallelImport.html
https://discussions.unity.com/t/introduction-of-render-graph-in-the-universal-render-pipeline-urp/930355
https://docs.unity3d.com/Packages/com.unity.render-pipelines.universal@17.0/manual/features/motion-vectors.html
https://docs.unity3d.com/Packages/com.unity.render-pipelines.universal@17.0/manual/rendering/deferred-rendering-path.html
https://docs.unity3d.com/Packages/com.unity.render-pipelines.universal@17.0/manual/rendering/forward-plus-rendering-path.html
https://github.com/ColinLeung-NiloCat/UnityURPToonLitShaderExample
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Use Cases / Gallery

To view NiloToon’s render result, or NiloToon user’s creation, you can visit this github
website for photo preview and video links:

NiloToonURP's render result preview

Warudo + NiloToon

Warudo supports importing NiloToonURP characters via a .warudo file:
- Warudo (Warudo on Steam)(Warudo official site)

Warudo is unique in being a 3D livestream software that supports NiloToon shaders.
However, this support feature is exclusive to the Warudo Pro version and isn't available in
the Warudo free version.

Should you wish to acquire the Warudo Pro version, please reach out via email to Warudo
at (info@warudo.app).

To build .warudo character file with NiloToon shader in unity, you should use:
- Unity2021.3.18f1 (Warudo requires exactly this version)
- NiloToon 0.16.12 (Warudo uses NiloToon 0.16.12, if you built a .warudo using
NiloToon 0.16.11, you need to build again using NiloToon 0.16.12 to render correctly)

To help you build your character to .warudo faster and easier,

you can download our special version of Warudo’s SDK project,

which is the regular Warudo SDK project + URP & NiloToon setup already:
- Download the project here -> ® For Warudo(NiloToon0.16.12)

Here are the documents about building character mod to Warudo:

- Overview | Warudo Handbook
- ni War DK Installation (For ion1: Downl his in ->

For Warudo)
- Creating Your First Mod | Warudo Handbook
- Character Mod | Warudo Handbook
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https://drive.google.com/drive/folders/1YlzCVgPi1trY8zWBFj1cXeTNYbJZ2Lmb?usp=drive_link
https://drive.google.com/drive/folders/1YlzCVgPi1trY8zWBFj1cXeTNYbJZ2Lmb?usp=drive_link
https://github.com/ColinLeung-NiloCat/UnityURPToonLitShaderExample
https://store.steampowered.com/app/2079120/Warudo/
https://warudo.app/
https://docs.warudo.app/docs/modding/mod-sdk
https://docs.warudo.app/docs/modding/sdk-installation
https://docs.warudo.app/docs/modding/creating-your-first-mod
https://docs.warudo.app/docs/modding/character-mod

Mocap tools + NiloToon

Here is a list of motion capture tools on steam that supports NiloToon.

Warudo Pro

software you have alwa
hand tracking, custom
integration, blueprint system,
much more.

- Warudo on Steam
- Warudo official site

MELIGO Creator

CREATOR 1.0

It is a motion capture program for 3D Viuber. |t can
capture motion in three modes: head, upper body,
and full body, and provides various convenient
functions for broadcasting content

- MELIGO on Steam
-  MELIGO official site
- JEHEYEZE HJOH ZHE - EHHAME

*If you developed a software that supports NiloToon, you can notify us to put your software
info here.
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https://store.steampowered.com/app/2079120/Warudo/
https://warudo.app/
https://store.steampowered.com/app/2138250/MELIGO_Creator/
https://meligo.co.kr/index?lang=EN
https://kr.ftsame.com/virtual/?idx=168

Download demo builds

If you want to play NiloToon’s demo build on your device, you can download the demo build
via these links:

PC .exe demo (2021.3LTS build) for your PC (maximum quality setting):
Download NiloToonURP demo build (PC)

Android .apk demo (2021.3LTS build) for your android phone (balanced quality
setting):
Download NiloToonURP demo build (Android)

Quest2/3 .apk demo (2022.3LTS build) for your quest 2/3 (fastest quality setting):

Download NiloToonURP demo build (Quest2/3)
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https://drive.google.com/file/d/1MubGDhlDRKKxR9xyl7fcLyECyBJdsqrI/view?usp=sharing
https://drive.google.com/file/d/13DdRKXZpugnK-rTeXTDcAHWLeiLzbKH_/view?usp=sharing
https://drive.google.com/file/d/12AB3V4tR7_VNxl_NHSES5Ls_24VHW_Yp/view?usp=drive_link

Download package/zip

To download NiloToon’s .unitypackage or Unity demo project source(.zip), you can:

A) download them using the google drive link:

Download the latest NiloToonURP(via google drive)

or

B) click this Update to latest version button (it is the same as doing the above option A)
Window Help

Panels >

Analysis >

Al ? Play Focused - 8%
Animation >

Audio >

General >

Rendering >

Sequencing >

Mext Window Ctrl+Tab

Previous Window Ctrl+Shift+Tab

Layouts >

MiloToonURP > Setup selected character GameObjects
il >

2D > Debug Window

Timeline Playable Wizard...
Imeline Flayabie Wizar Auto Install RendererFeatures

uLipSync >
UniTask Trackar Select all MiloToon_Character Materials in project

Unity Wersion Contral Change log

Vaolumetric Fog Mist > Contact support
Caarch 3 Open offline document (current version)
Open online document (latest version)
Ascet Store .
Update to latest version
Package Manager %
Model label »
Tawt *

You need NiloToon’s google drive permission to access the above google drive link. If you
forget the email address of your purchased NiloToonURP’s download permission, contact
us.

fixing .unitypackage.gz
We highly recommend downloading each required file(.zip / .unitypackage) separately!

If you download a folder instead of a file via google drive, google drive will compress
everything inside the folder and convert the downloaded .unitypackage as
.unitypackage.gz
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https://drive.google.com/drive/folders/1dcP5gxSI1sdESHiTyxiToYLK1mFVdZLD?usp=share_link

Mew features since MiloToon 0145
B cHANGELOG.md
MiloToonURP 2023_11_06(verd_15_3).unitypackage.gz
[ NilaToonURP user document.pdf

For windows, to extract the .unitypackage, don’t decompress the .gz file again,
just remove the .gz extension by simply renaming the file.

Mew features since MiloToon 014
B cHANGELOG.md
Bl NiloToonURP 2023_11_06(verD_15_3).unitypackage
FJ NiloToonURP user document.pdf I"}_
For example, you downloaded:
- NiloToonURP 2023 _11_06(ver0_15_3).unitypackage.gz
You should rename the file to:
- NiloToonURP 2023_11_06(ver0_15_3).unitypackage

then you can use the .unitypackage as usual, for example, import it into your Unity Editor.

*Do not try to download the whole NiloToonURP all versions root folder, it is too big and
google will download many separated zip(s), which may miss files or be difficult to download
everything correctly.
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Play demo project in Editor

If you're new to Unity, NiloToon or URP, we recommend downloading the latest NiloToonURP
demo project before integrating NiloToon into your real Unity project. The demo project
provides examples that you can use as a learning reference and a playground project for
experimentation. This demo project will help you understand and effectively use NiloToon in
the future. To get this demo project:

1) Download NiloToonURP demo project [date & version].zip, you can
download the complete project .zip file inside the following google drive folder:
Download the latest NiloToonURP(via google drive)

2) Unzip the project zip to a folder, picking a fast SSD drive is highly
recommended

3) Start UnityHub, click Project > Add > Add project from disk, select the folder
that you just unzip which contains Assets,Packages,ProjectSettings, open
the project using the latest Unity 2022.3LTS / Unity6.0-6.2. Click Yes for all
pop up windows. The first time opening the project will take a few hours to
reimport assets if you didn’t pick a fast SSD for this project.

4) After re-import finished, open and play any NiloToon scene (you can search
all NiloToon scenes in the project window using t:scene in the search bar)

5) You will now see the same result of the downloadable demos inside your
editor's game window (you need to use 1920x1080 or above game window
size) .

o Game # Animator

. Game * Display1 = FullHD (1920

V3Syne (Game view anly)

+ Full HD (1920x1080)

6) (Optional) build the project to your target platform to test (it will compile for a
few hours if you are building to that platform the first time due to shader
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https://drive.google.com/drive/folders/1dcP5gxSI1sdESHiTyxiToYLK1mFVdZLD?usp=share_link

compilation, then the next time you build it will be much faster, usually 5~10
minutes).

Platform

|;| PC, Mac & Linux Standalone =

Android

WebGL

Universal Windows Platform

- For PC platform, you can simply build the project without modification (e.g.,
just press “Ctrl+B” in editor after you open the project)

- For Android/iOS platform, see How to build the demo project for
Android/iOS?

- For WebGL platform, see How to build the demo project for WebGL?

7) (Optional) If there are problems/bugs in your target platform’s build, always
contact us, we will help you to solve it ( | need help / found a bug / have

feedback / want to ask questions, what should | do?).
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Install package & setup

To use NiloToon’s .unitypackage in your existing or new project, follow these steps:

O0a.Convert to URP

[Important step]

Before importing NiloToonURP’s .unitypackage, you need to ensure your Unity project is
using URP. See this to understand how to convert a Built-in RP project to an URP project,
else you will see pink error shader in material and NiloToon will not compile.

Ob.Backup project

(optional) Before any update, back up your project (commit using any version control
tools like GitHub Desktop/Plastic SCM, or just make a copy of your project). In
case something bad happens, you can still perform a safe recovery.

1a.Delete old NiloToon
(optional) If you want to avoid all update problems:

1. open an empty scene in Unity Editor

2. delete your project's old NiloToonURP folder for a clean reinstall in next step
However, if you are familiar with the update process, deletion of the NiloToonURP folder may
not be necessary. Sometimes NiloToon may change internal folder directory, when that
happened, deleting the old NiloToonURP folder is required

Delete selected asset? n

AszetsMiloToonURP

You cannot undo the delete assets action.

[ Assets

Im NiloToonUREP

B Scenes Cancel

1b.Im .uni k
[Important step] Import NiloToonURP_[version].unitypackage

Import Unity Package
NiloToonURP 2024_10_17(ver0_16_23)

Mone

Aareement.txt

18


https://docs.unity3d.com/Packages/com.unity.render-pipelines.universal@17.0/manual/InstallURPIntoAProject.html

1c.Auto dependency
(no action needed) NiloToon will install Collections(1.2.4 or higher) in the package

manager automatically, you don’t need to open Package Manager.

1d.Auto install window

[Important step]

A NiloToonURP Auto install window may pop up, if you don’t want to manually
install NiloToon’s renderer feature, we highly recommend clicking Yes to let NiloToon
install all required renderer features for your project’s active renderer.

MiloToonURP Auto Install n

MiloToonURP is about to automatically add renderer
features to all active renderers. Waould you like to
proceed?

- AssetsSettings /URP-Performant-Renderer. asset
- Assets [Settings/URP-Balanced-Renderer.asset
- Assets Settings URP-HighFidelity-Renderer.asset

Yes(recommended) MO

1e.Render Graph = Off
[Important step]

If you are using Unity6, NiloToon currently doesn’t fully support RenderGraph yet, so you
need to enable:

Project Settings>Graphics>Compatibility Mode

r Graph APl Use the Render Graph APl whe

1f.Preserve confiqg in hisl
In most cases this step is not required, so you can safely skip this step unless you
are using VertExmotion in NiloToon.

(optional) If you need VertExmotion to work with NiloToon, open
NiloToonCharacter_ExtendDefinesForExternalAsset.hlsl, re-enable the settings if
you need them.

1g.Restart Unity
Install & update of NiloToon finished, you need to restart the editor to ensure
update correctness.
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https://assetstore.unity.com/packages/tools/animation/vertexmotion-23930
https://assetstore.unity.com/packages/tools/animation/vertexmotion-23930

2a.Retrigger Auto install
(Only if you clicked NO in step(1d))
Window | Help

Panels 5

Mext Window Ctrl+Tab

Previous Window Ctrl+Shift+Tab

Layouts *

— > P
MiloToonURP - Debug Window

Unity Version Control Auto Install RendererFﬁtures

You can always click: Window > NiloToonURP > Auto Install RendererFeatures
button to let NiloToon add all renderer features automatically for you

2b.+NiloRendererFeature

(If you skipped step(1d) and (2a))

If you don’t want NiloToon to auto install renderer features for you, you can select
your active URP 3D Renderers (search t:UniversalRendererData

in your project window), manually add a NiloToonAlllnOneRendererFeature to it.

= O Insp =
<E & € @ k B8 @ sal Renderer (Universal Renderer Data)

arch: In A

£fy Uniy

Filtering
Everything

Everything

Add Renderer Feature

Nilo Teon All In Dneﬁenderer Feature

*You should also add NiloToonAlllnOneRendererFeature to other active renderers if
needed, for example, other renderers for each quality settings
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3a.Parallel Import = Off
[Important Step]

Set Project Settings > Editor > Asset Pipeline > Parallel Import = false

else your .fbox generated prefab may become invalid since NiloToon requires single

thread(non-parallel) fbx import

-~ Editor

Unity Remote

Device
Compression
Resolution

Remot

alize Inline Mapp

Default Behaviour Mode

Asset Pipeline

Remove unused Artifacts on Restart
Parallel Impaort

Desired Import Worker Count
Standby Import Worker Count
Timeline Idle Import Worker Shutdown Delay

*For the reason why it is required, see this
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3b.Depth Priming = Off
[Important Step]
Select all your URP Renderers (search t:UniversalRendererData
in your project window) that uses NiloToonAlliInOneRendererFeature:
- Set Depth Priming Mode to Disabled, else face material using
NiloToon_Character shader will render as black or random color.
- Set NativeRenderPass to Off as NiloToon renderer feature will not work
with NativeRenderPass (\\What is the purpose of this setting? - Unity Forum)

(Sereen Space Ambient Occlusion)
+ Nile Teon All In One Renderer Feature (Nilo 1
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https://forum.unity.com/threads/what-is-the-purpose-of-this-setting.1179841/#post-8527154

4a.+VolumePresetPicker
(optional) Add a NiloToonVolumePresetPicker to the scene by clicking:
+ > Volume > NiloToon > NiloToonVolumePresetPicker

= Hierarchy - B Scene B Game

+ b g EI 'j - t|':“l - -H} - -F.H » Game

Create Empty

Create Empty Child

Create Empty Parent

3D Object >

Effects »

Light >

Audio >

Video >

] ¥

Ul Toolkit »

XR ¥

Volume > MiloToon » MiloToonVolumePresetPicker ﬂ
Create Other > Global Volume
EEETE ? Box Volume
Cinemachine ’ Sphere Volume
Camera

Convex Mesh Volume

NiloToonVolumePresetPicker allows you to pick a volume from a group of volume
presets provided by NiloToon, you can try different volumes when setting up the
character. Pick Volume ID = 1 or 2 (Nilo001 or Nilo002) will be a good starting
choice,

- Drag Volume ID or click Next/Previous to switch between volume presets

- Drag Weight to control the effect intensity

Static -

Layer Default

7
i
7
L
7
i

v Milo Toon Volume Preset Picker (Scrij @ 5

Which volume?

0-DefaultMone(NilaToonVolumePraeset)
Enable Mext
Enable Previous

Volume settings

Global

Pricrity -1
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*If you want to use one of the volumes, you should clone the volume profile as your
own volume profile asset, so you won'’t edit the volume profiles inside the
NiloToonURP folder, which prevents future NiloToon updates from overwriting your
volume profile edit.
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4b.NiloToon Tonemap

Disable URP Tonemap

[Important Step]

We highly recommend you disable your Post-process Volume profile’s URP
Tonemapping.

Global
$ 1

=Sa@  New  Clone

« Dloom

« Color Curves

+ Mile Toon Anime Post Process V

Battom Darken

Add Override

Technically there is no conflict with NiloToon, but URP Tonemapping usually
destroys your character’s NPR color design. In the VTuber industry, since character
usually has a higher priority than the environment, it is very common to disable tone
mapping to protect character’s original NPR color design, so the 3D model’s color
looks similar to the Live2D reference color or the BaseMap color, even if that means
bright light will clamp to rgb maximum/white color.

(You can keep URP Tonemapping turned on if you know tone mapping is needed in
your project, although we highly not recommend it, please consider Use NiloToon
Tonemapping if possible to produce better tone mapping for character and
environment.)

Use NiloToon Tonemap

It is ok to not use any tonemapping if you control the lighting intensity carefully, but if
tonemapping is absolutely needed by the environment(e.g., your scene has very
bright HDR volumetric light beams, light), but the URP Tonemapping makes your
character color looks dirty and bad, you can try to disable URP Tonemapping and
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use NiloToonTonemapping instead.

Add Override

o ton ::{

Tonemapping
Tonemapping (MNilaToon)

Shadows, Midtanes, Highligits

NiloToonTonemapping is a similar tone mapping when compared to URP
Tonemapping, but NiloToonTonemapping will have extra options and controls,
and will not apply to NiloToon character’s area by default

For example, when using URP’s Tonemapping(ACES), while the environment looks
great, the character color will usually become dark, gray and unappealing, see image
below.

Switching to NiloToonTonemapping, now tone mapping will not apply to the
character area by default, but still affects other non-character areas as usual,
which may improve character’s color result, see image below.
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(in the above image, the character color becomes better after switching from URP’s
Tonemapping(ACES) to NiloToonTonemapping (ACES))

But please keep in mind that applying tone mapping to non-character areas only will make
the character area over bright when compared to the environment, especially when there are
additive effects applied on top of the character area like volumetric light beam, volumetric
fog, HDR particles. For solutions see:

- Neutral setup
- ACES setup

Neutral setup

If you need to affect both environment and character together with the exact same tone
mapping, and still keeping the character color looks great, we recommend try:
1. using KhronosPBRNeutral or NiloNPRNeutral

2. set Intensity (Tonemap) > Chara to 1
«+ Milo Toon Tonemapping Volume :

h onemapping Vo
Show Help B ) N
. - show Help Box?
Show Override Only? i ; _ i
Show Override Cnly?

« Mode Khranos PBR Meutral - -
Milo NPR Meutral W1 =
Intensity (Tonamap)
tensity (Tonemap)

- Chara ;
- Chara

Pre-Taneamap brightness
Pre-Tonemap brightness
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(images above are example setup of KhronosPBRNeutral or NiloNPRNeutral applying to
the whole screen, tonemapping will affect the character also due to setting
Intensity(Tonemap) > Chara to 1)

These tone mapping modes are designed to produce a nicely tonemapped result color that
is closer to no tone mapping, with a disadvantage of only supporting a limited HDR
brightness range.

ACES setu

Let’'s watch the result tonemapping first as an example:

- NiloConcertDemo
If you absolutely need ACES for environment like the above video, for example when you
are working on a realistic 3D concert with many PBR materials, extremely bright HDR
lights, light beams, smoke and volumetrics, we only recommend NiloToon Hybird
ACES, you can use it by :

1. using NiloToon Hybird ACES

2. setIntensity (Tonemap) > Chara to 1
+ Nilo Toon Tonemapping Volume

Milo Hybird ACES (experimental)

Intensity (Tonemap)

Pre-Tonemap brightness

Using the above setup means:
- applying ACES to non-character pixels
- applying NiloToon hybird ACES for character pixels, which usually makes the
character color look so much better for colors in the LDR range, when compared to
the regular ACES

(images above are example setup of Nilo Hybird ACES applying to the whole screen,
tonemapping will affect character also due to setting Intensity(Tonemap) > Chara to 1)
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https://youtu.be/Ukt3lJYNsAQ?si=XkB6Ngyr2njJ6OfG

5. Project setup DONE
per project set up now DONE, now you should focus on character setup and

volume profile
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Setup new chara (Auto)

This section will show the usual steps to set up a new character to use NiloToon,
usually a new character means the prefab generated from .fbx or .vrm files.

0.Extract materials

Select your character fbx/vrm in project window, make sure your character’s
materials are all extracted and editable (you have clicked Extracted Materials
from .fbx/.vrm/.blend/.maya... file’s inspector already, the materials are not
sub-assets of the model file anymore, but are actual editable materials in the project
window)

Model Rig Animation Materials

Material Creation Mode  Import via MaterialDescription
viglerlal L.regilon MOooe [.. [..

Location se Embedded Materials

*For VRMO.x, you don’t have the option to extract materials, it is done automatically

1.Select Chara root GO
Select your character prefab/gameobject’s root gameobject(A GameObject that

includes all renderers and bones of a character, usually this GameObject is where
the character Animator component is located).

aq niagged v ayer Lelal

Variant Open

- Transform

Pasition X 0 Y O
Rotation X 0 Y -717.43

Scale & ¥ Yo

= v Animator

Then pick Method(1A) or Method(1B) in the section below.
*Method 1A is highly preferred
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1A (Auto Nilotoon setup):

First you need to pick Non destructive setup or Destructive setup.
*Non destructive setup is preferred

Non destructive setup

If you do not want NiloToon to overwrite/edit any existing prefab and materials,
always pick this!

If you want to convert a vrm0.x character prefab to NiloToon, always pick this!

After selecting your character’s Prefab in the project window, click:

Window > NiloToonURP > Create Nilo Prefab Variant and Materials
."v".findcnw Help

Panels -

MilaToonURFP > Create Milo Prefab Variant and Materials
Audio > Convert sele%‘d GameOhbjects to NiloToon
Al >

or
After right clicking the prefab in project window, click:
NiloToonURP > Create Nilo Prefab Variant and Materials

MilaToan > [Prefab] («egate MiloToon Prefab Variant and Materials

. [GameObject] Convert Selected GameObjects ta MiloToon
Properties... Alt+P

Clicking this will not edit any of your character existing prefab or materials, and only
generate new prefab variant + material clones. After this setup everything is “Added
files” in your version control, it means you will keep the original character prefab and
materials unmodified, and have a new character prefab variant that uses a new set
of NiloToon materials.

*After the click, a pop-up window will appear, always click yes to convert the new
material clones to use NiloToon, see Convert Mat to Nilo

Destructive setup

If your original material settings are not needed anymore, and you do want NiloToon
to overwrite existing character prefab/materials, pick this!

After selecting your character’s root GameObject in scene/Prefab, click:

Window > NiloToonURP > Convert selected GameObjects to NiloToon
Window Help

Panels -

MiloToonURP ;. Create Milo Prefab Variant and Materials
Mext Window Ctrl+Tab Convert selected G.Tge@bjev:ts to MiloaToon
Previous Window Ctrl+5Shift+Tab
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Clicking this will edit your character prefab and materials directly. After this setup
everything is “Modified files” in your version control, it means you will lose the
original character shader/material settings, since NiloToon overwrites them using
NiloToon shader.

1B (+Nilo per chara script):
If you did 1A already, skip this.

Most of the time you can skip this step, since you should use 1A in most cases.

1. After selecting your character’s root GameObject/Prefab,
manually add a new script NiloToonPerCharacterRenderController to this game
object (you can type nilo per to find the script).

Search

= bd Milo Toon Per Character Render Cont
Add Component k‘

Mew script

2. Then click the “Auto setup this character” button

fd +~ Milo Toon Per Character Render Controller | s
Auto setup this character

Auto refill AllRenderers list

Select all Milo materials of this char
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2 Convert Mat to Nilo

After doing the above 1A or 1B method, a “Auto setup this character” pop up window will
appear, click yes to this pop up window,
Auto setup this character n

MiloToaon will set up this script's properties.

Do you want MiloToon to also edit the materials for
you?

1.switch all materials to MiloToon_Character shader
2.convert material properties from

MToon UniUnlit/LitAiMoon(WIF) to MiloToon_Character

| Yes, edit the m@\terials for me. | Mo, DO MOT edit any materials.

this will automatically handle material and shader conversion to NiloToon’s shader,
the following shaders are supported in the shader conversion:

- URP Lit/Unlit/Complex Lit/Simple Lit to NiloToon

- vrm materials(VRM10’s MToon) to NiloToon

- lilToon to NiloToon

3 Enable Alpha Clipping
(you can skip this step if alpha clipping is working correctly already)

If the BaseMap textures has an alpha channel for alpha clipping, and NiloToon didn’t enable
alpha clipping

you can click on the Select all Nilo materials of this character button
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+ Milo Toon Per Character Render Controller (Script)

uto setup this character

Select all Mile materials of this character

hara
h

This will select all materials of this character, then convert Opaque/Outline to
Opaque/Outline (Cutout) for all character’s material, after that, NiloToon character
materials will use the alpha channel of the BaseMap for alpha clipping
£- 3 Face (Material] g
. Shadet fersal Render Edit...

Dpaque/Outline (Cutout) = D

Render material?

4 Set Per Chara script

NiloToonPerCharacterRenderController will try to set up some fields of the script
using the character’s bone structure. If successful, you will see FlEIICNESE
BRI same as the picture below

E v Nilo Toon Per Character Render Controller (Script) @ 3*
Auto setup this character
Auto refill AllRenderers list

Select all Nilo materials of this char

Character Renderers

Head & Hip bone

In rare cases, if you model doesn’t have hip bone and head bone, you will need to manually
assign them into NiloToonPerCharacterRenderController’s:
- Head & Face > Head (Transform)

2. Head -:TIRI'-_:'-L!IIT:I

- Bounding Sphere > Bound Pos (Transform)
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Bounding Sphere

Custom Bound P

Bound Pos

Face Normal fix

NiloToonPerCharacterRenderController will also try to flatten your face’s lighting normal
by default (Face Normal fix = 1 by default), if your model has special normal for lighting, and
you don’t like NiloToon’s flatten face normal, you can set Face Normal fix = 0. When Face
Normal fix = 0, NiloToon shader will use the face model’s original normal directly for lighting

v Nilo Toon Per Character Render Controller (Script) @ 3F

Auto setup this character

Attachment Renderers
MiloToonRendererR

Head & Face

Head A Head | rm)

MilaToon Debug Window

Editor - Shading Debug

- I build, iti
- Will reset t

Mormal WS

35



(Left: Face Normal fix = 1 | Right: Face Normal fix = 0)

If you want to control Face Normal fix per material, use Is Face? > Face Normal fix
v |Is Face?

Please enable |sFace group for face, eye, eyebrow, mouth, teeth materials.

I normals also.

Please set Depth Priming Mode to Disabled in Universal Renderer.

Face Normal
Face Mormal fix

Mask

Enable Mask?

Eyeglasses

For eyeglasses, which will drop a 2D shadow on the face.
If you don’t like this 2D shadow, you can reduce/remove the 2D shadow dropped by the
eyeglasses.

To do so, inside the eye glass material:
1. Enable Is Face?
2. Editls Face? > Face Normal fix to 0
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After all the steps above, now you should already see your model set up correctly,

> 7

e

if you want to improve the result, continue reading Improve chara mat

VRoid exported vrm

VRoid studio will export vrm file, and NiloToon’s auto setup will work for any vrm files
automatically, the images below are the expected result of:
(1) VRoid Studio export vrm file

N

VRoid Studio 1.26.0

Outline

(2) after NiloToon auto setup
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Convert BRP mat to URP

(1): You should skip this section if your character materials are already using
URP shaders, or you are setting up the character using “Auto setup this
character” button in the above section

B v Nilo Toon Per Character Rert @ 3t

Auto setup this character

3

Auto refill AllRenderers list

Select all Milo materials of this char

If you have a character using Bult-in RP materials and you decided to not using the
Auto setup this character button (which we highly recommend to use the auto
button and completely skip this section), you can still convert the materials to
NiloToonmanually (which we don’t recommend).

1.select all character's BRP materials
2.switch material’s shader to Standard(the Standard shader of Built-in RP), doing

this will allow URP to convert the Built-in RP Standard shader to a matching URP Lit
shader in next step

a, :-r.:;r::l|
Search

Standard (Mature/Terrain/Standard)
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3.click this button

Hle | Edit | Assets GameUbject Component Cinemachine Jobs lools UniGLIF VEMU  VWindow Help

Undo Selection Change Ctrl+Z > 1
Redo Ctrl+¥ H Timeline H i O S = Animator
Select All Ctrl+A ad
Deselect All Shift+D

Select Children Shift+C

Select Prefab Root Ctrl+Shift+R

Invert Selection Ctrl+1

Cut Ctrl+X

Copy Ctrl+C

Paste Ctrl+V

Paste As Child Ctrl+Shift+V

Duplicate Ctrl+D

Rename

Delete

Frame Selected F

Lock View to Selected Shift+F

Find Ctrl+F R

Play Ctrl+P

Pause Ctrl+Shift+P

Step Ctrl+Alt+P

Signin...

Sign out

Selection >

Project Settings...
Preferences...
Shortcuts...

Clear All PlayerPrefs

Render Pipeline ¥ Generate Shader Includes

Graphics Tier ¥ Universal Render Pipeline b} Upgrade Project Materials to UniversalRP Materials
Upgrade Selﬂed Materials to UniversalRP Materials

Grid and Snap Settings...

If you skip the above steps and switch a built-in RP material to NiloToon character
shaders directly, you will lose texture references on the material (become all white)
since the naming of Built-in RP(_MainTex) is not the same as URP(_BaseMap).
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Improve chara mat

After NiloToon’s auto material conversion, the result will not always be perfect. You can
improve/fix the character materials by manually editing some important settings, below are
some common important buttons and properties of character materials, we recommend at
least reading:

[Important Material Inspector buttons]
- Group Ul display mode

- Show only modified properties
- Revert button

[Important Groups/Properties]
- Surface Type
- s Skin?/ls Face?
- Render Face(Cull)
- Classic Outline
- Shadow Color

- Lighting Style

in order to perform the most basic setup to the materials.

r | Display m
This is an important option!

Group Ul Display

Top Level Control Basic

/e Mormal

R

Expert

Base Map and Color «  Showall

At the top of the NiloToon_Character material, you will see Group Ul Display > Mode, there
are 4 modes you can pick in Group Ul Display,

- Basic shows a minimum number of groups, great for first time user

- Normal shows all core and commonly used groups (default mode)

- Expert shows a large number of groups

- ShowAll shows all groups, including all experimental and rarely used groups

Group Ul Display Mode only controls the visibility of the feature groups in the material, it
doesn’t affect the effectiveness of the group, so it is possible for a group to be active, but
invisible due to Group Ul Display Mode. If there are groups that are not visible in the
material inspector, you need to switch to a more complex Group Ul Display Mode to make
that group visible.
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Show only modified
This is an important button!

Show All Advanced Properties (191 of 780)
Show All Hidden Properties (21 of 780)
Show Only Modified Properties (40 of 780)
Show Only Madified Properties by Group (40 of 780)

Built in RP Color (VRM)

NiloToon by default will show all groups and properties defined by Group Ul Display Mode.
There can be many groups and properties that may overwhelm you. In order to let you check
only what has been actually edited in the material, you can click on the eye icon at the top
of the material inspector, and select Show Only Modified Properties by Group.

Now only modified properties/groups will be shown, and all properties/groups with default
value will be hidden.

It is great to use Show Only Modified Properties by Group when you want to understand
all actual edited settings in the material that are not default values (all modified properties
will have the revert button). Show Only Modified Properties by Group is especially useful
if you need to understand what exactly are the settings that are not default values, for
understanding, debugging or studying that material.

Revert button
This is an important button!

If a property or group has been modified (not default value), a revert button(white arrow) will
appear. You can always click the revert button on any modified properties or groups to revert
them to the default value. Useful when you edit some properties or groups, don’t like the
new result and want to reset to default value.

You can also view it as a marker to quickly understand which properties have been
modified(not default value anymore), since only modified properties will have a revert button.

Tooltip
If you want to know more about a property or a group, put the mouse on the property or

group, a detailed tooltip will appear explaining what that property or group is.
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Offset vertex £ sorting

Z Offset (eyebrow)

ler Clip space depth value
prowd on top of hair or pushing

special face ey 1 over cheelk.

Froperty Mame: _ZOffsetEnable
Default Value: (

In the image above, you can put the mouse on any group or property to view tooltip details.

SurfaceType

Top Level Control
Type Opaque/O "”‘”rﬁ b

Render material?

This is the first option you should check, it is the most important setting!
Similar to the URP Lit shader’s Surface Type, in the NiloToon_Character shader, it
has a similar Surface Type. You should select the correct Surface Type of the
material first before editing other properties, common Surface Type are:

- Opaque/Outline: the default surface type, opaque with classic outline,
majority of materials will use this, e.g. any opaque hair/body/face/cloth that
without the need of semi-transparent

- Opaque: same as Opaque/Outline, but without outline, great for material that
don’t need outline e.g. eye, eye brow, mouth, teeth, nail, thin hair, thin cloth

- Opaque(Alpha)/Outline: same as Opaque/Outline, but added
semi-transparent alpha blending. e.g., semi-transparent front hair,
semi-transparent cloth with mainly high alpha value so that it should cast
shadow map

- Transparent(ZWrite)/Outline: the classic Unity transparent, but with ZWrite
and outline, e.g., semi-transparent plastic outer jacket/cloth with mainly low
alpha value so that it should not cast shadow map

- Transparent: the classic Unity transparent without ZWrite and outline, e.g.,
any transparent materials that don’t need outline and don’t cast shadow map,
e.g. semi-transparent glass material of an eye glass, emoji, face expression,
vfx

*If you need to display Classic Outline, select the one with /Outline suffix, else
select the one with /No Outline suffix

*If you need to apply Alpha Clipping (a.k.a. Alpha CutOut), select the one with
(CutOut) suffix, else select the one without (CutOut) suffix
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*Changing the SurfaceType will reset the render queue to the default render queue
of the selected SurfaceType. If you need a specific render queue, make sure to set
the render queue again after changing SurfaceType

«  QOutline Opaque b
Mo Outline OpaqueiAlpha) I}, »
Outline (Cutout) Transparent »
Mo Outline (Cutout) Transparent(ZWrite) ¥

Is Skin? / Is Face?
Skin and Face

s Is Skin?

Is Face?

This is an important setting!

The skin and face material will require special care to look good, in material the
- Is Skin?
- Is Face?

groups will be useful for this task.

Settings and effect
Find all skin materials (e.g. face, mouth, body, hand, leg), turn on Is Skin?, else turn
it off. If the material mixed skin and non-skin part’s into the same material, use Is
Skin? > Mask to mask it

Skin and Face

v |Is Skin?

Is Face?

Enable Is Skin will:
- make the material’'s Shadow Color use an overridden reddish skin shadow
color in the Shadow Color group, instead of using the default shadow
color(the default shadow color may not look good for skin if you didn’t turn on

44



Is Skin group)

Shadow Colo

*To edit the skin color, use Shadow Color > Skin and Face Override,

Find all face materials (e.g. face, mouth, eye & eyebrow), turn on Is Face?, else turn
it off. If the material mixed skin and non-skin part’s into the same material, use Is
Skin? > Mask to mask it

Skin and Face

Enable Is Face will:

- edit face’s shading normal in shader(shading normal will become flat/round,
defined by NiloToonPerCharacterRenderController script’s fix face normal
slider)

- override to use values from Lighting Style (face) group instead of the
standard Lighting style group

- make the material’'s Shadow Color use an overridden reddish skin shadow
color in the Shadow Color group, instead of using the default shadow
color(the default shadow color may not look good for skin if you didn’t turn on
Is Face group)
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*Don’t enable Is Skin? for non-skin materials
*Don’t enable Is Face? for non-face materials
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ShadowColor skin/face

After marking the Skin and Face area in material, you can now control the skin and
face shadow color in material using this section in material:
Shadow Color > Skin and Face Override

If you don't like the current skin/face shadow color, do the following:
- Pick a good Color Preset (Red/Orange/Purple and it’s variants), it will define
shadow color’s Hue and Saturation
- Control Brightness / Custom Tint for both skin and face, it is ok to lower the
Brightness to 0.8~1 to make the shadow color darker, especially for male character
or character with a more realistic style

~ Shadow Color

0}..
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Debug skin/face area

You can debug the character’s Skin and Face area using NiloToon’s debug window,
click: Window > NiloToonURP > Debug Window
Window Help

MiloToonURP » Setup selected character GameOhbjects
Mext Window Ctrl+Takb Convert Selected Materials to MiloToon_Character
Previous Window Ctrl+Shift+Tab Debug "u'u"il};:inw

then

- selectIs Face or Is Skin in Shading Debug case

- enable Enable Shading Debug? toggle
1 Wind H NilaTaan Deblg

Editor - Shading De

= In build, iti

Then you can debug the skin and face area as a grayscale value, where the marked
area will be shown as white, else black.

Neck shadow split
This is an advanced topic, you can skip it if this is not a problem in your model.

Standard solution

Is Skin? and Is Face? both have a Mask Map feature for you to mask out areas that
should not be considered as Is Skin? or Is Face? using an extra texture.

o Mask Map
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A common problem about shadow usually appears when the face material (Enabled IsFace)
and body material (Disabled IsFace) split around the neck, which will make shadow looks
separated around the neck(a visible line at neck area, where shadow color and shadow
map rendering are not matching due to 2 materials having different IsFace settings)

# Scane £ @ Inspector

Dl @~ o Il = Qv 1 & w ¢v ® mr G~

Map Alpl

Alpha Clipping

/

(Image above shows the shadow split problem at the neck)
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(Image above shows the current debug view of Is Face, you can see the bottom part of
the head is also considered as Is Face, which might not be ideal since it will produce a split
line in shadow)

A common solution to this problem is to draw an extra mask map to make the bottom part
of the head not considered as Is Face, usually the bottom part of the head is where the
artist will paint shadow color in the basemap.

(The above texture is the BaseMap, the shadow color is the bottom part of the head)

(The above texture is the extra Is Face mask map, where the Shadow color/bottom part of
the head from BaseMap is converted to black and the rest is converted to white. You can
add a little bit blur to it to make the transition smoother)
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After assigning the above Is Face’s mask map, you should see a better shadow rendering
result! You can rotate the directional light to ensure everything looks ok in all lighting
conditions

ind Alpha Clip
Alpha Modify

Alpha Clipping

(Image above shows the result after solving the shadow split problem by drawing an extra
mask map for Is Face, which makes the bottom part of the head not considered as Is
Face)

er Face(Cull)

utline

Alpha Gllp
Map Alpha Modify

Alpha Clipping

Map Stacking Lay

Base Map Stacking Layi
Base Map Stackin

Base Map Stacking Layer 4
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(Image above shows the new debug view of Is Face after the fix, where the bottom part of
the head is not considered as Is Face anymore, which usually generates much better
shadow rendering!)

Easy solution

Since the above face mask requires you to paint manually or is good at using tools like
PhotoShop or Clip Studio Paint to generate a mask, it may be too difficult for a non-artist to
do it. In this situation you can consider the easy solution.

The idea of the easy solution is to do the opposite of the Standard solution we just
introduced, easy solution hides the shadow split line by making the neck material become Is
Face also, it will work well only if there is cloth or accessory covering the lower part of the
neck as cover, and you use the neck material’s Is Face mask to make the shadow split line
appears only under the cloth or accessory. In other words, you move the split line to a lower
position of the neck, where the split line is now covered by cloth or accessory, so the shadow
split problem is not visible to the viewer due to cover.

Sync Shadow Color

If the shadow color of all face and skin materials need to be the same, you should use the
same shadow color for all face materials and skin materials, see the image below

o

VEREEREER_
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Render Face(Cull)

Render Face({Cull)

Preset
Freset

Advanced

Same as the Render Face of URP’s Lit shader, NiloToon_Character shader has the same
Render Face. The default preset is Front, so only the front face of the material will be
considered in the color buffer’s rendering, and only the back face of the material will be
considered in the NiloToon self shadow map’s rendering.

If the material is for a single-face mesh but wants to produce a double-side rendering, for
example, a single-face skirt or cloth that is meant to be rendered as double face, you can
change the Render Face Preset to Both.

*If your skirt or cloth material’s NiloToon self shadow map looks broken or incomplete
(having big holes in shadow area, or shadow is completely invisible), you should try setting
Render Face = Both, this will render a complete shadow, which will solve the NiloToon self
shadow map problem in most cases. This is due to NiloToon self shadow map rendering
Back face only by default to reduce Shadow Acne, it has an assumption that the mesh is an
enclosed 3D mesh, so single face mesh like skirt will need you to manually edit RenderFace
to Both.

Let's see an example:
- Before fix, RenderFace Preset = Front (skirt shadow & back face not render
correctly)

Outline
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Classic Outline
This is an important option, recommend at least setting the Width!

Width

If you can’t see outline, make sure in all your material’s Classic Outline section,
Width(extra) is large enough, because Width(_OutlineWidth) will preserve values
saved in the material by previous shaders, sometimes preserved

Width(_OutlineWidth) is not directly usable if you are switching from another toon
shader(e.g. RealToon/Poiyomi) to NiloToon shaders.

ic Qutline

High Quality Continuous Outline

Allow enable?

Draw Qutline in Depth Texture

Draw in Depth Tes

Style

Marmalize VS width

Width

Wiclth
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ZOffset

If you want to hide ugly outline artifact, try increase Classic Outline’s Maskable
ZOffset, you can use a mask map to control where to apply the ZOffset
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3.4 If you see weird rim light line on your material,

56



3.4a you can enable Rim Light fix dotted line artifacts,
can solve the problem
Adding DepthTex RimLight and Shadow

v DepthTex RimLight&Shadow

Width
Width hultiplier
Width Mask (Vertex Color)
Enable Ma

use channel
Width Mask (Texture)
Enal

hix with Base Map

Rim Light Area

Thresho

it is slower to render, but it
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Draw in Depth Texture?

For Draw in Depth Texture? in the Class Outline section, we recommend
disabling it if you need a motion vector, for example, when you use
TAA/MotionBIur/DLSS.

Only enable Draw in Depth Texture? if you don’t need motion vector, and want effects
like Depth of Field to perform correctly

s Classic Outline

@ Continuous Outline
Allow?

Support Depth of Field

Disabling Draw in Depth Texture? will always solve the problem, but material will
not write outline’s depth into URP’s _CameraDepthTexture, which makes post
process effects like Depth of Field not correct on outline pixels.
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Continuous Outline

If you end up still having an outline problem, you can try disable

High Quality Continuous Outline(_OutlineUseBakedSmoothNormal)
Adding Outline

¢+ Classic Qutline

High Quality Continuous Outline

Allow enable?

The outline will always render correctly if you turn High Quality Continuous
Outline(_OutlineUseBakedSmoothNormal) off, but ugly breaking outlines may
appear at corners of a polygon(e.g., when turned off = cube2).

GuiltyGear CEDEC2024 note

CEDEC 2024 has a talk about improving outline, it can be useful if you are setting up the
outline material. NiloToon supports all features from this talk in the Classic Outline group of
the material..

(FNTAFXT V)X, HEIRE B FE(CIRAIEEE | RRTI=vI[CEDEC2024] -
GAME Watch

In summary:

1. NiloToon_Character shader will auto adjust outline width according to distance
to camera, you don’t need to do anything (clamped at certain distance, in
order to prevent outline that is too thick)

2. NiloToon_Character shader will auto adjust outline width according to fov, you
don’t need to do anything
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https://game.watch.impress.co.jp/docs/kikaku/1617901.html
https://game.watch.impress.co.jp/docs/kikaku/1617901.html

3. You can adjust material outline width by a 0~1 value from vertex color or
texture (Great for hiding eye/teeth/small object outline)

4. you can adjust material outline ZOffset by a 0~1 value from vertex color or
texture (Great for hiding bad outline of hair, mouth, arm/leg skin, dynamic
animated cloth)

Also, the method "closing outline" at the end of the slides means reducing outline
width on specific vertices manually to "close" the outline, preventing floating outline,
it can be time consuming and requires skill to do it, but can produce the best result of
classic outline. (In practice, very few do this since it is not easy, but if you aim for
best quality outline, you can do it for visible floating outline)

RimLight+Shad 2D
For objects like hand & finger / glove / small accessory, sometimes the 2D rim light may not
be suitable for them.

For materials where a thinner, non-uniform width rim light is preferred, particularly for hands,
fingers, and gloves. We highly recommend enabling 3D Rim masks to improve the rim
light result, you can find the settings here:

- RimLight+shadow2D > Rim Light 2D > Setting > Advanced > Rim Light 3D Rim mask

Cl ¢
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which will produce a more natural rim light in most cases, we usually at least enable it for
hands, fingers, and gloves.

~—~ h — T Rim Light 3D Rim mask
P L v |
Alpha Clippin

If the BaseMap contains alpha data for alpha clipping, you can enable Alpha
Clipping toggle
Edit Alpha channel and Alpha Clipping

2 Map Alpha Override

v Alpha Clipping

or select a new Surface Type with (Cutout) suffix

Opague/Mo Outline (Cutout)

Outline Opaque

Mo Qutline Opaque(Alpha)

Outline [Cutout;[} Transparent

Mo Outline (Cutout Transparent(Z\Write)
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Z Offset (eyebrow)

(this step is optional, depending on the art style you want)
If the material is an eyebrow material, you can drag ZOffset to around -0.03 or more,
this will make the eyebrow render over the hair

Offset vertex £ sorting

v 2 Offset

ZOffset

Multiplier{Outline)
Mask
Enable Mask?

ohask Map

Render Quel Transparent = 3000

(If you want to render semi transparent eyebrow on hair, see this)
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Shadow Color

Important Setting!

If you don'’t like the color of the shadow, you can control shadow color in the Shadow
Color group.

For non-skin and non-face area, you can edit these params:
Tint Color
- HSV Strength
- H
- S
-V
For skin and face area, you can edit the settings highlighted in red:
- Color Preset
- Brightness (Skin Override)
- Brightness (Face Override)
*The settings highlighted in red are only for overriding skin and face shadow color.
*Common range of Brightness is 0.8~1

+ Shadow Color

Skin and Face Override

Skin Override
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Lighting Style
Important Setting!

If you don't like the style of the shadow, you can control the shadow style in the
Lighting Style group, you can simply pick a preset to control shadow softness (e.g., if
you want the shadow become softer with more gradients, pick a preset with a higher
softness.

Lighting Style is an important feature if you want a softer look of a material, for example,
hair / skin / fur /cloth...

Lighting Style

Q Controls the shape, softness, intensity of local NdotL shadow (not shadowmap)

If the default values does not fit your target style, you can try another Preset

Directional Light Shadow Style
Default{Cel shade) =
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Lighting Style

Q Controls the shape, softness, intensity of local NdotL shadow (not shadowmap)

It the detault values does not Tt your target style, you can try another Freset

Directional Light Shadow Style
Preset

Softer shadow preset in Lighting Style is important if you want to produce a more realistic
material, these videos have a soft shadow preset in the Lighting Style for your reference:

o [NiloToon Unity URP shader] Girls Frontline 2 Exilium - Sharkry rendering
O [NiloToon Unity URP shader] Girls Frontline 2 Exilium (2023 CBT3) - MP7 Che...
O [NiloToonURP] Girls Frontline 2 Exilium (2023 CBT3) - Vepley rendering

Or for a softer fur rendering:
https://x.com/Isw001231/status/1849078466819563689
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https://x.com/lsw001231/status/1849078466819563689

2-pass transparent

If you have a single material with both opaque and alpha parts combined together(e.g. cloth,
eyeglass, hair etc), it may be difficult to draw this material correctly without special care,
since the drawing result will depend on the triangle's order, which means the result can be
random depending on the camera viewing angle. A solution that produces a similar result to
lilToon's 2-pass transparent, is to use NiloToonRendererRedrawer.

Steps to solve the problem, use the following method to produce a 2-pass transparent:
1. In the original material, set:
- SurfaceType = Opaque(Alpha)/Outline or Transparent(ZWrite)/Outline

2. then create a material variant of (step1)'s material, set:
- SurfaceType = Opaque/Outline (Cutout)
- with alpha Clipping's threshold = 0.99~1
- make sure render queue is earlier(smaller) than the original material in step 1

3. attach NiloToonRendererRedrawer to the renderer, redraw step (2)'s material variant
4. done, you should be able to produce a result similar to lilToon's 2-pass transparent now

The idea is to:

1. Make the material variant in Step2 draw only the pixels with alpha ~= 1 first, any pixels
with alpha < 1 will be removed in the material variant due to alpha cutout(alpha clipping)

2. Then draw the original material in Step(1) as usual(by Unity’s renderer)l, since the depth
buffer is filled by Step2’s material variant already, the chance of the original material drawing
the correct result will be much higher.
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Wrong rendering
If after the auto material conversion to NiloToon, one of the following happened:

- the 2D rim light looks completely wrong

- missing URP shadow caster pass
It is likely that your material disabled some shader pass automatically by the Unity fbx
importer, for example:

- DepthOnly pass

- ShadowCaster pass

Try to enter the debug mode inspector, and reset the Disabled Shader Passes.

s Lock

Properties...

Mormal

~ Debug %

Collapse All Components

e |D

dentfier In F...

Sometimes the Unity fbx importer will disable shader pass if the importer considers the
material is transparent, but you use it as Opaque or Opauge(cutout), which produce a 2D rim
light. In this situation the material will have Disabled Shader Passes and you need to reset
manually in the debug mode inspector.
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Non-material settings

Skybox AlphaBlend issue

If any transparent material’s blending background is Skybox, due to URP’s skybox
rendering timing, result may flicker/wrong if your material renders before skybox
(before render queue 2500). You will need to enable EnableskyboxDrawBeforeOpaque

in NiloToon’s renderer feature to provide a valid background for these materials to
blend with.

« Nilo Toon All In One (Nilo Toon All In One Renderer Feature)
Mame MilaToonAlllnOne

Mi

Sphere sha for any Trar ] mat 1d with.

If you don’t need this skybox redraw, you can turn it off to improve performance.
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Per Chara script

NiloToon requires knowing the character’s Head bone and Face direction for
shading.

Setup bones &bound

If it is not yet set up correctly, drag the character's head bone to the Head slot.
*In most cases the Auto setup should did that for you already

+ Milo Toon Per Character Render Controller (Script) @ 3F

ALto setup this character

Select all Milo materials of this character

Character Renderers
Attachment Renderers
Head & Face
Head A Bip001 Hn:u:.:grull';:":.:rn']
Show Gizma?
Face Up
Show Gizma?
Face Maormal fix

Method
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Edit Face Forward and Face Up until the 3D blue arrow is following the character
face’s forward direction and the 3D green arrow is pointing upward

(you need to enable Gizmo for the scene window in order to see the blue and green
arrows).

*In most cases the Auto setup should did that for you already

X HeadDummyBone (Transform)
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Drag character’s hip / pelvis bone to Bounding Sphere’s Bound Pos slot,
*In most cases the Auto setup should did that for you already

Edit the Bound Radius until the red gizmo sphere tightly contain the character
*In most cases the 1.25M default radius is enough already for a normal size
human character

Bounding Sphere
Custam Bound Pos?
Bound Pos A HipDummyBone (Transform

Bound Radis 1.25

|

[
I
12
=8
-
e
1=
fs
it
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VRM HQ outline

- For fbx, NiloToon will bake a smoothed normal automatically by default.

- For vrm, NiloToon will not bake a smoothed normal by default
If the outline of the vrm character prefab is not looking good (e.g., split or broken
outline on hair or hard edge), you can try to generate a smoothed normal outline for
the vrm mesh in Runtime.

When you enable Generate Smoothed normal, NiloToon will generate outline data
OnAwake. If your vrm model doesn’t have any special vertex normal for outline,
likely you should enable this option to improve Classic Outline quality

support VRMElendShapeProxy?

Generate Smoothed norma I'.:.h

Compatible with 0.13.8 shade

Summary

Per character setup DONE!
You can now play the scene and try editing the param of:
- NiloToonPerCharacterRenderController (that script on the root of your
character)
- character material’s setting
- Volume’s NiloToon Volume setting
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Additional Light settings

NiloToon by default will only render a 2D rim light on the character, if you need to produce a
3D soft rim light produced by additional light, read the section below about
NiloToonCinematicRimLightVolume.

Dynamic style rim light
If you need to produce additional 3D style soft rim light, for example, you want the character

to receive soft rim light produced by a spot/point light/additional directional light, you can do
the following:

1. Setup NiloToonCinematicRimLightVolume in your volume, override the 3D
Dynamic Style > Strength to 1. The style will try to render a Left/Right side rim light
when the character is lit by spot/point light/additional directional light.

*You can freely adjust Rim Sharpness and Intensity for your target art style

Rim Light Intensity & color sty
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2. Add a new Spot/PointLight(+Light source Modifier) using this menu, place the
light to a location so that the light can affect the character

Create Empty

Create Other
2D Object
3D Object
Effects

Light

Audio

Video

ul

Al

Ul Toolkit
Rendering
Volume
Camera
Cinemachine
Visual Effects

Visual Scripting Scene Variables

Ctrl+Shift+N
Create Empty Child Alt+Shift+N
Create Empty Parent Ctrl+Shift+G

WOOW W W W W W W W e w

>

Directional Light
Point Light
Spot Light
Area Light

Reflection Probe

NiloToon > Directional Light(+Light Source Modifier)
Light Controller

Light Source Modifier

MainLight Overrider

Paint Light{+Light Source Madifier)

Spot Light(+Light Source Modifier) %

@ Volumetric Light Beam >

Adaptive Probe Volume
Probe Adjustment Volume

Light Probe Group

3. Use these settings for the NiloToonLightSourceModifer script attached to the light.
If you don’t want the light affecting main light direction, set Direction to 0

lilo Toon Light Source Modifier

1 To Additive/Rim |

4. Setup done, now this light will produce a soft 3D style rim light, you can also enable
soft shadow or light cookie for this light to produce improved lighting effects

Concert style back light

For concert 3DLive / MV that has many animating spot lights at the back of the character, we
usually use the 3D BackLight only Style in NiloToonCinematicRimLightVolume.
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Examples:

- @ Snow halation - 0| M} 00l & COVER| 21 £ 210/ 2! OST

- NiloToon Unity6 Concert Demo video (internal non-public tech demo video)
This style will render a realistic rim light / back light only when the light is behind the
character (in camera’s view), same as real-life rim light / back light. It works extremely great
for 3D concert’s flashing and animating back light (spot light).

To use this style:

1. set up NiloToonCinematicRimLightVolume in your volume, override the 3D
BackLight only Style > Strength to 1.
*You can freely adjust Rim Sharpness and Intensity for your target art style

+ Nilo Toon Cinematic Rim Light Volume

Rim (2D Style) (= Default style if all style's strength are 0)

Rim (3D Classic Style)

Rim (3D Dynamic Style)

Rim (3D BackLight only Style) (Experimantal)
~ Strangth

Rim Light Intensity & color style

Style Safe guard
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https://youtu.be/uw-ZnT-iAEI?si=MYiaTZ3jmF5mgRE8
https://youtu.be/Ukt3lJYNsAQ?si=iQkGLzmVGtzmskEa

2. Add a new SpotLight(+Light source Modifier), place it behind the character.

= Hierarchy

+ -

Create Empty Ctrl+Shift+MN

Create Empty Child Alt+Shift+N

Create Empty Parent Ctrl+Shift+G

Create Other >

2D Object >

3D Object >

Effects >

Light ¥ Directional Light

Audio » Point Light

Video > Spot Light

ul ¥ Area Light

Al ’ Reflection Probe

Ul Toolkit >

Rendering 5 MiloToon > Directional Light(+Light Source Modifier)
LRI > @ Volumetric Light Beam > S

Camera Light Source Modifier
Cinemachine > Adaptive Probe Volume MainLight Overrider

Visual Effects > Probe Adjustment Volume Paint Light{+Light Source Modifier)

Visual Scripting Scene Variables Light Probe Group Spot Light(‘*"—iiht Source Modifier)
Marmimiant S

Enable soft shadow with at least 2048 resolution, shadow is important to produce a
realistic rim light, preventing light leaking to the front of the character.

Shadows

Soft Shadows

Realtime Shadows

3. You can add the Aim Constraint script to force the light always aim at the target
character’s bone, so no matter how the character moves, your back spot light will
always aim at the character to produce a stable back light / rim light

straint

Activate
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4. Use these settings for the NiloToonLightSourceModifer.
td ~ Nilo Toon Light Source Modifier (Script)

Contribution To Additive/Rim Light
Intensity

Light Mask

You likely don’t want the back spot light affecting main light color and direction, so we
recommend setting both Color and Direction to 0, this will make sure this light only
produces back light/rim light and not affecting any main light’s lighting.
*You can freely edit the Intensity per light

5. Animate the above spot light in timeline to produce a flashing back light, using tools
like https://github.com/murasaqi/Unity StagelightManeuver

All the above settings are suggestions only, feel free to use any setting that work for your
project
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https://github.com/murasaqi/Unity_StageLightManeuver

Project settings example

Below are example settings from our Unity6 PC concert demo template project:
- od=z& 2ZME U2 4K 60fps (nilotoon concert demo 01 4K 60fps)
- NiloConcertDemo Unity6LTS

Doesn’t mean that you should copy all the settings, these settings are just for your reference.

Camera
- TAA only(RenderScale = 2), or DLSS.NativeAA only(RenderScale = 1)
- MSAA = off due to VRAM Ilimit pressure in 4K. FXAA/SMAA are not used
- Dithering maybe enabled if color banding from volumetric light appears

= O Ins or =]

@ !
Default Renderer (URP-High

Mo Anti-aliasing

om Render Pig~
om Render Pip~

-

Environment

7]
o
7]

Output

T+

i1 ~ Audio Listener

+ Universal Additional Camera Data (! @ -

®
T+

h

v CinemachineBrain

T+

Stack
Environment ~| DLSS_URP (Script)

o000

Output

T T

3

Add Component

*Left Image = TAA (RenderScale = 2)(DLSS = off), great for normal resolution like
1080p,1440p. or even 4K if you have a good GPU (e.g., RTX 4080 or higher)
*Right Image = DLSS (Camera AA = off), only for high resolution like 4K or 8K
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https://youtu.be/q272NHjNYjA?si=96Zw8B_AMckhKrXG
https://youtu.be/Ukt3lJYNsAQ?si=Gfqxte72zM75jSHc

URP Asset

GPU Resident Drawer = Off. It has a high CPU base cost, so turn it on only if you
have lots of instancing(e.g., Kitbashing scene with a total of >10k instance count)
SRP Batcher = On, unless you have a reason to disable it

HDR is needed for concert-type HDR lighting + bloom

MSAA = off due to VRAM limit pressure

RenderScale improves anti-aliasing quality a lot! If you have a good GPU, make this
as high as possible(1~2) until fps is affected. When RenderScale >1, URP is doing
super sampling(SSAA) under the hood. When RenderScale = 2, it means a 2x2 = 4x
GPU cost (VRAM & fragment shading) for the best image quality

*When DLSS is used, RenderScale is always locked at 0.3333~1 depending on
DLSS Quality option, you can’'t use DLSS & RenderScale > 1 together

=
o :

Open

Rendering

0 @ URP-HighFidelity-Renderer (Universal Renderer Data)
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Frame

80



Renderer

- Rendering Path = Forward+ for supporting a maximum of 255 realtime lights, lights
that aim at the character will also enable soft shadow to improve lighting quality on
character and stage ground. Other non-important lights will disable shadow, and
only turn on shadow if absolutely needed

- Depth Priming Mode = Disabled (it is a NiloToon requirement currently, we planned
to support it in future versions after supporting RenderGraph)

- Native RenderPass = Off

Everything

Forward+
Disabled

After Opagques
Default

Default

Mativ

Shadows

Transparent Receive Shac

Post-processing

Overrides

Compatibility

Renderer Features

~ Milo Toon All In One Renderer Feature (Milo Toon All In One Renderer Feature)
tify (Beautify Rende
55 Render Feature (DLSS Scriptable Render Feature)

Add Renderer Feature

*For Beautify, it is optional, we are only using the Anamorphic Flare feature in
Beautify’s volume(the horizontal screen space HDR light flare), and the auto default
saturation boost.
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Project Settings > Player
- important settings = ColorSpace(Linear), GraphicsAPI(DX12), GPU

Skinning(Batched), Graphics Jobs(Split), IL2CPP, incrementalGC(On)
* DX12 is not a must, if DX12 doesn't work for you, use DX11
£X Project Settings

Adaptive Perfc Player
. Other Settings

Rendering

GPU (Batched)
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Player
Configuration
Scripting Backen IL2CPP
; .MET Standard 2.1
Default .NET Framework)
Faster runtime
Release
Method Name
'
MNot allowed
ut Handling* Input Manager (Old)

Mac Configuration

crophone

atooth Usage Descriptic

Supported URL schemes*

Shader Settings
ader Precis Platform Default

w

Shader Variant Loading Settings
Default chunk size (MEB)
Default chunk count
Override

Script Compilation

Seripting Define Symbols

VLE_URP

Copy Defines

sompilation
Optimization
Prebake Collision Meshes
Preloaded Assets*

1aged Stripping Leve

*Scripting Define Symbols are automatically generated, you don’t need to follow




Project Settings > Editor

- Make sure Parallel Import = off, else your NiloToon fbx prefab will corrupt (see this)

- Enter Play Mode setting = Do not reload Domain or Scene. It is not a must, but it
saves lots of time when entering playmode in the editor. NiloToon supports it, but not
all other assets supports it, so be careful when using it

' Editor

Behaviour Mode

Line Endings For New Scripts

Texture Streaming Settings
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roject Settings > Quality
- Make sure Meshes > Skin Weights is Unlimited, it will improve the result of
character skinning
®p Project Settings
£ Pre
Adaptive Perfor - Quiality

Burst AOT Setti
Editor

Levels
High Fidelity
Default

Add Quality Level

Current Build Target: WindowsStandalone
Current Active Quality Level
Mame High Fidelity

Q Pipeling use, some settings will not &
ene Templat

>ript Executio
Rendering
Render Pipeline 3 B URP-HighFidelity (Universa
na R -
1
g Low
imelina VSync Count Every V Blank
Ul Toolkit
Versit Textures
Global Mipmap Limi 0: Full Resolution
Visual Scripting

i ) Mipmap Limit Groups
XR Plugin Mana

Forced On
Mipmap Stream
Particles
Particle Ray

Terrain
B

Use

Terrain Setting Overrides

Shadows
Distance Shadowmask

sistent Buffer

Level of Detail

M wm LOD Leve

Meshes
Skin Weights Unlimited




Project Settings > Graphics
- For now, you need to set Render Graph > Compatibility Mode = On until NiloToon

fully supports Render Graph

Graphics

Set Default Render Pipeline Asset
t that

Culling Settings
C Relati

Settings

Save to

Adaptive Probe
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Notable assets used

1.
2.

Character shader: NiloToon (NiloToon_Character shader)
Postprocess volume: NiloToon (NiloToon’s Bloom, Tonemapping, Cinematic

RimLight control, character render control, shadow control, motion blur...We used

most of the NiloToon volumes)
(Nilo028-Concert005_StyleDark_ACES(NiloToonVolumePreset) in
NiloToonVolumePresetPicker is similar to the one that we use)

Lighting style control: NiloToon (NiloToonLightSourceModifier script added to a

few lights that affect character, setting Color = 0 & Direction = 0 for producing a ‘rim

light only’ effect on character)

Real-time Motion blur: NiloToon (see NiloToon Motion blur tools)
Offline Motion blur baking: NiloToon (see NiloToon Motion blur tools)
Light fixture prefabs/animation timeline: Unity _StagelightManeuver
Light beam: Volumetric Light Beam

Lit smoke particle: Vfx Graph - 6-way lighting (Require Unity6)
Ribbon particle: VFX graph

. Ground planar reflection: PIDI : Planar Reflections 5 - URP Edition
. Horizontal bloom flare: Beautify 3

. Back ground fog: Lux URP Esstenstails

. Video player for stage’s big monitor: KlakHap

. Character cloth physics: Magica Cloth 2

. Mouth AIUEO anim: uLipSync or ARKit recording

. Character animation: UnityChan Candy Rock Star

. Stage environment prefab: Stage constructor

For details of all possible tools that we may use for concert, see Tool for 3D Live/MV
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New to Unity6?

If you want to upgrade from Unity2022.3 to Unity6, and want some comments/reviews from
us before spending time trying Unity6, you can read the following section. These are only
our subjective opinions about Unity6.

We wrote the following comments based on working on these two Unity6 projects:
- NiloToon Unity6 Concert demo project

- @ Snow halation - Ol Al 3 0t0l & COVER| 21 £ 2t0/ 2! OST

Which Unity6 is better?
We will always recommend using the latest Unity6LTS that you can download via UnityHub,
not any alpha/beta Unity6.

Unity6 stabilit
From our experience,

- Unity2021.3 = 7/10 stability, quite stable due to less features

- Unity2022.3 = 6/10 stability, and in some early Unity2022.3.x versions they are 0/10 due to
URP RenderTexture memory leak and crash

- Unity6000.0 = 8/10 stability, we used Unity6 for a few months and we believe it is
surprisingly quite stable (if you enabled RenderGraph Compatibility mode)

Is upgrade painful?

- Upgrade from unity2020.x -> Unity2021.3 = very painful, renderer feature C# / shader hlsl
code rewrite needed

- Upgrade from unity2021.3 -> unity2022.3 = painful, many API change about RTHandle &
renderer feature

- Upgrade from unity2022.3 -> unity6000.0 = this upgrade is quite easy, only a few very
minor API change (if you enabled RenderGraph compatibility mode)

What's new in Unity6
You can always check the URP Unity6 roadmap:
https://unity.com/roadmap/unity-platform/rendering-visual-effects

Useful features

From all Unity6 new features, we like the following features the most:
1. 6-way lighting smoke VEX graph, we use it a lot for smoke that lit by lights in concert
projects like this
2. Batched GPU skinning, better performance when character model has lots of
SkinnedMeshRenderer(s), no negative effect to visual result
3. DX12 split graphics jobs, better performance, no negative effect to visual result
DX12 graphics jobs for editor, better performance, no negative effect to visual result
5. GPU ResidentDrawer, may improve performance only when rendering large amounts
(>10K) of prefab copies that contain the same MeshRenderers for GPU instancing. It

s
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https://youtu.be/uw-ZnT-iAEI?si=SLh8XY92mNYUVthP
https://youtu.be/Ukt3lJYNsAQ?si=fVuD7iW15FbksRNN
https://unity.com/roadmap/unity-platform/rendering-visual-effects
https://unity.com/blog/engine-platform/realistic-smoke-with-6-way-lighting-in-vfx-graph
https://youtu.be/Ukt3lJYNsAQ?si=-B4aUPXCFwhFJH4l
https://portal.productboard.com/8ufdwj59ehtmsvxenjumxo82/c/1969-batched-compute-skinning
https://portal.productboard.com/8ufdwj59ehtmsvxenjumxo82/c/1852-split-graphics-jobs-dx12
https://portal.productboard.com/8ufdwj59ehtmsvxenjumxo82/c/1844-dx12-graphics-jobs-editor-support?&utm_medium=social&utm_source=starter_share
https://portal.productboard.com/8ufdwj59ehtmsvxenjumxo82/c/2601-gpu-resident-drawer?&utm_medium=social&utm_source=starter_share

has a fixed CPU cost, so enabling it will reduce performance if GPU instancing is not
utilized in a large amount.

Useless features

These features are not bad, but we have better alternatives already.
1. URP object motion blur, it is not looking good enough, so we added
NiloToonMotionBlurVolume for Unity6 that suit our visual needs
2. STP, it doesn’t look great in motion, and requires RenderGraph = on, so DLSS is
always better if you need better visual results from upscaling. For our AA choice, see
this, we don’t use STP

Change in Unity6
For NiloToon only, not much changed if you enabled RenderGraph compatibility mode in

Unity6, you should not see any major NiloToon breaking change after upgrading from
Unity2022.3 to Unity6.

But there are a few NiloToon improvements that only exist in Unity6:

- better character motion vector pass = produce better motion vector, it means better
DLSS/TAA/motion blur visual result, it is a breaking change in Unity6 but in a good way
- new NiloToon Motion Blur Volume

Upgrade to Unity6

If you want to upgrade to Unity6, do the following:

backup project (commit in version control / just copy the project files)

upgrade to latest NiloToon (atleast NiloToon 0.16.x latest)

check playing in editor, confirm everything is still working as expected

restart the project using the latest Unity6LTS

enabled RenderGraph compatibility mode

check for any error log, it is possible that some assets inside your project is too old
for Unity6, update them if needed

7. check for any remaining error log, Unity6 has breaking C# API change, but it is not
that much and fixing them should be not difficult

try playing in Editor, look for any remaining error log

9. try building the application

S

o
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https://portal.productboard.com/8ufdwj59ehtmsvxenjumxo82/c/133-post-processing-object-motion-blur?&utm_medium=social&utm_source=starter_share
https://portal.productboard.com/8ufdwj59ehtmsvxenjumxo82/c/2614-spatial-temporal-upscaling-stp?&utm_medium=social&utm_source=starter_share

Low fps & solution

There can be many different things that makes your editor/build’s performance(fps) low, so

you should always:
1. find what is actually slowing you down
2. optimize only that thing (do not make random edits and hope it helps)
3. recheck fps
4. ifit helps with no side effect, keep the change

Here we use a concert MV PC project as an example for Q&A:

1.Are you currently CPU or GPU bound?

If you lower the Game window resolution and RenderScale to the lowest:
e fps stays the same = you are likely CPU bound
e fpsincreases a lot = you must be GPU bound

2.How many characters do you want to render?
For 1-5, it is quite common, and it should not slow down too much due to NiloToon

3.1f the editor is slow, what is your hardware? for example, our PC for Unity editor is:
e CPU = Intel Core i7-14700
e GPU = NVIDIA RTX 4080 super

capable for medium to small size concert projects running in the editor

4 .Are you running in the editor or in a built executable?

There can be significant CPU performance differences between editor and build. Editor
execution typically has more editor-only overhead and tends to be slower compared to
running in a built executable.|f possible, build and test performance in build.

*In the example, %5 of the CPU time are Editor only tasks

5. Common CPU bottlenecks:

Reduce/disable them if you are CPU bound:

PIDI planar reflection (each reflection is using an extra camera)
more than 1 camera (using only 1 3D main camera is recommended)
too many characters (e.g. > 10)

too heavy MagicaCloth 1/2, vrm spring bone

stage light timeline update, when using tools like this one ->
https://github.com/murasaqi/Unity_StageLightManeuver

too many lights

light enabled unneeded shadowmap

non batching material in frame debugger

e CPU particles with high spawn count, like sea of penlight

enabled NiloToon’s “Keep play mode mat edit?”, it prevents SRP batching in editor

*If you want to find CPU bottlenecks, using Profiler and FrameDebugger are very suitable.

6. Common GPU bottlenecks:
The reason for GPU bottlenecks is similar for most projects.
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https://youtu.be/Ukt3lJYNsAQ?si=osICFrGiaYEQVnOP
https://github.com/murasaqi/Unity_StageLightManeuver
https://github.com/murasaqi/Unity_StageLightManeuver

Reduce/disable them if you are GPU bound:
- High Game window resolution (e.g. >= 4K)
- High RenderScale (e.g., >= 1) (sometimes, 2 is still preferred for the best quality)
- enabled MSAA in high resolution/RenderScale(disable MSAA, and use TAA if
possible)
- too much volumetric light beam / volumetric fog overdraw (stack together)
- no mipmap for high resolution textures
- too heavy post-processing (try disable volume and see fps difference)

For detailed example settings for resolution & AA to reduce GPU cost, including mobile, see

AA lity presets.
For detail doc about DLSS, see DLSS
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Edit NiloToon source code

If you are not a programmer, you can skip this section
Although we don’t recommend editing NiloToon'’s source code, since it will make future
updates difficult. If you absolutely need to do it, here is a suggestion for version control:

Usually in your version control, you need 2 extra branches to improve future merging.

[Extra Branch A (NiloToon source update only)]
- you push new NiloToon .unitypackage updates into this branch only, without any
other edits by you

[Extra Branch B (Your NiloToon edits)]
- you merge the above “Branch A” into this branch from time to time, and push only
your NiloToon code change into this Branch B

You have a real development branch / main branch,i.e., [Main Branch]. You will merge
Branch B into [Main Branch] from time to time.

With this 3 branch setup in version control, it may reduce many merge conflicts, allow
NiloToon to continue to update, while not removing your change to NiloToon’s code.

Still, it is possible to produce merge conflict when you update NiloToon(e.g., when you
merge “Branch A” to “Branch B”), depending on which part of the NiloToon’s source code
you edited, if NiloToon’s developer and you edited the same code line, conflict will still be
produced.

Edit NiloToon’s hlsl

For example you want to apply a global color tint effect to NiloToon’s shader, before editing
any NiloToon related hlsl, you should first open the following files from the project window:
- NiloToonCharacter_ExtendFunctionsForUserCustomLogic
- NiloToonEnvironment_ExtendFunctionsForUserCustomLogic
These are hlisl designed for users to edit, they have different empty functions(entry point) for
you to inject any custom logic into the shader at different timing in the shader, similar to
MonoBehaviour’s empty function like Update() / LateUpdate().

So if you want to apply change to NiloToon’s hisl, see if the above files works for you first,
using them will make development much cleaner and easier, since we will not edit these files
for a long time, so version control conflict will be very rare, you can safely develop extra
rendering logic into them and don’t worry future breaking change.

Use Rider for hisl

We highly recommend using Rider for hisl development, it is the only tool that we use for hisl
development since we can write/read hlsl just like working with C#, important function to
work with hlisl in Rider are:
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Go to Declaration or Usages (F12), great for jumping into URP/NiloToon’s
function/struct, or finding usage of a function/struct

Go back to previous location (Ctrl + -), usually used after F12, to go back to the line
you are programming

Extract method (Ctrl +.) or (Ctrl + R, M)

Rename (Ctrl + R, R)
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Build & shader stripping

While building the application to a target platform, usually it doesn’t require any extra steps
for NiloToon to run in your build correctly, but if you used some features in the editor that is
not included by default for a target platform(e.g., Dissolve / Dither fadeout), you will need to
manually enable those feature for a specify platform, so NiloToon can include those feature’s

shader in build again.

For example, if you find that some features(e.g., Dissolve / Dither fadeout) are missing only
in build, but works perfectly in editor, try follow the steps below to solve it:

1. Create a NiloToonShaderStrippingSettingSO asset

Create

Show in Explorer

LWGUI
NiloToon

Folder

C# Script

Visual Scripting

2D

Shader Graph

Shader

Shader Variant Collection
Testing

Playables

Assembly Definition
Assembly Definition Reference
TextMeshPro

Text

Scene

Scene Template

Valume Profile
Scene Template Fipeline

Prefab

S

MNiloToonShaderStrippingSettingSO
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2. Enable the required features for your target platform. For example, enable dissolve for
android and iOS if you find that dissolve is missing only in android and iOS
@ Inspector

El) Milo Toon Shader Stripping Setting SO (Nilo Toon Shader Stripping Setting SQ)

Default Settings

Android Override
Should Override Setting For Android

Android Settings
Q If a
“D
Character Shadow Mapping

UIRP's main light shadow map

MiloToonPerCharacterRenderController features
Dither Fadeout
Dissolve

BaseMap Override

Screen Space Outline
Screen Space Outline V'

Screen Space Outline V2

Character Debug
Debug Shading
Farce Minimum Shader
105 Override
Should Override Setting For 108

105 Settings

URP's main light shadow map

NiloToonPerCharacterRenderController features
Dither Fadeout
Dissolve

BaseMap Override

Screen Space Outline
Screen Space Outline V1

Screen Space Outline V2

Character Debug
Debug Shading
Force Minimum Shader
WebGL Override
Should Override Setting For Web Gl

Web GL Settings




3. assign that same NiloToonShaderStrippingSettingSO you created in step(1) to all of your
target NiloToon renderer feature

Everything

Everything

Compatibilit
Intermediate Texture Always
Renderer Features

« Milo Toon All In One Renderer Feature (Nilo Toon All In O ure)

NileToo One lererFeature

Anime Po

Anime P

Bloom Po

4. build again, then the problem will be solved! The same applies to a simple direct build,
asset bundle and addressable

See also Reduce Shader memory & build time
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NiloToon(Lite) - mobile/VR

Since NiloToonURP(full version) contains many features for PC and console, it has lots of
overhead in rendering even if you don’t use those features in mobile/VR.

If NiloToonURP(full version) is too slow for your mobile/\VR game project, and you are willing
to try another shader that we specifically developed for mobile and VR, try using
NiloToon(Lite) shader:

B NiloToon(Lite) - mobile & XR high-fps shader

You will see a 3x~5x GPU speed up when comparing with the NiloToonURP(full version).

For example, if NiloToonURP(full version) is costing the GPU 10ms in your mobile/VR
game, NiloToon(Lite) will likely cost only 2~3ms, and it scales way better when there are
lots of characters and objects, and high resolution rendering.

Pros:

It is an extremely fast shader that we built using our past experience from working in
the mobile game industry, it is unlikely you can find a faster toon shader in the asset
store or github. This shader is designed to work great on weak GPU phones and
Quest2

Simpler to use than NiloToonURP(full version), since there is way less features and
options

Perfectly fine to use it on any renderers, not limited to character only

It is WIP and in early phase of development, things like Shader name or property
name may change in future updates

It has a very low priority in our development plan, update is expected to be very slow
(let us know if you want more updates or features, since we don’t know if there is any
demand for this mobile/VR shader from our customers, most of our customers are
VTuber/Virtual Production companies that only cares high-end PC platform as a
workstation)

It has way less features than the full version NiloToon

No document, only helpbox and tooltip within the material inspector

NiloToon(Lite) only contains 1 shader and 1 renderer feature, so you don’t have any
helpful buttons like the auto install or auto setup features

Doesn't affected by any NiloToon(full version)’s script, renderer feature or volume, it
is a standalone shader that runs completely outside of NiloToon(full version)’s system
to achieve the best performance

*If you have NiloToonURP imported in your project already, after importing NiloToon(Lite),
you may need to manually delete the LWGUI folder inside the NiloToonURP(Lite) folder
since it is a duplicated copy of LWGUI, you only need 1 copy of LWGUI
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*NiloToon(Lite) has a minimum default setting (most feature default = off), since it has only
one goal - fastest GPU performance. You should only enable the feature that you need in the
material, the less feature group you enable in the material, the better the GPU performance
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Material Inspector of NiloToon(Lite) shader:

3

s Ramp Tex

Render States

Color Buffer
Depth Buffer

Edit Alpha channel and Alpha Clipping
Alpha Clip

et (eyebrow)

iving ShadowMap Shadow

URP Directional Light ShadowMap

Adding Specular Reflection Highlight

MatCap (Ad pecular/RimLight)

Per Material Effec
Dither Fade

olve
Extra Thick Outline

Pass On Off

Allowed P:

Other

Example render result of NiloToon(Lite) shader, you can render lots of character on mobile
with a much higher fps than NiloToon(full version):



To produce Classic Outline for NiloToon(Lite), you need to manually add a
NiloToonLiteRendererFeature, it is not NiloToon(full version)’s renderer feature:

d Renderer {Univ tenderer ) @ :

Open

le Layer Mask Everything
Transparent Layer h : Everything

Rendering

Rendering Pat OPWarc

Compatibili

Intermediate Texture Always
Renderer Features

 Nilo Toon Lite Renderer Feature (Milo Toon Lite Renderer Feature)

Marme NiloToonLite jererFeature

To achieve the best performance, you should disable NiloToonURP(full version)’s renderer
feature to reduce workload.
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Road map

Feel free to skip this section if you just want to use the current version of NiloToon
right now.

Similar to URP’s Road map, we will record NiloToon’s roadmaps here.

In progress (priority)

Unity6LTS render graph early stage support, to allow users using RenderGraph in
their Unity6LTS project. Currently NiloToon’s RenderGraph implementation may not
be the best at this stage(bug/dirty code), but it is at least usable for a limited features.

In progress

Improve lilToon -> NiloToon material auto convertor: porting more important
liToon properties to NiloToon in the auto setup process(e.g., Matcap 1 & 2, Glitter),
so you can convert models(e.g., booth lilToon character models) from lilToon to
NiloToon in a shorter time.

Concert template PC Unity6 project: a complete 3D live Unity6LTS project zip

Planned

Remove Unity2021.3 support, it is a step required to support Unity6LTS render
graph correctly

Unity6LTS full render graph support in 2025 Q1~Q2

Support Parallel import: rewrite outline UV8 baker, to support parallel import with
fast reimport

2-pass depth texture for classic outline: (requires render graph) to improve classic
outline’s Depth of field result without requiring any settings by user

2-pass motion vector on classic outline: (requires render graph) improving classic
outline’s motion blur/TAA/STP/DLSS result without requiring any settings by user
2-pass ForwardLit for easier semi-transparent render: If a material mixed Opaque
and semi-transparent parts together, rendering can be difficult

Optimize mobile performance: NiloToon 0.13.8 has acceptable mobile performance
since many new features targeting PC have not been added in NiloToon 0.13.8.
Future version aims to optimize the shaders, providing ‘Shader Quality’ in renderer
feature, so shader can choice a GPU performance similar to NiloToon0.13.8 again
with limited features

Under consideration

Merge NiloToon(Lite) into NiloToon, so when users build for the mobile platform, they
can select the feature set in NiloToon’s renderer feature (e.g.,
Minimum/Lite/Core/Full) based on platform or quality level. The goal is to give option
to user to downgrade the graphics for better performance, without doing any extra
work(e.g. don’t require user to change the shader of all character materials, it should
be as simple as editing an option like a “NiloToon Shader Quality” in the renderer
feature)

lilToon Fur pass function

lilToon Glitter function
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A new ‘Override Basemap to _CameraOpaqueTexture’ function with uv distorting,
for rendering glass/diamond/water like material

No Plan / Canceled

HDRP support (Canceled due to the new Unified Renderer in Unity7) -The
originally plan is to write RP abstraction, then include Unity6 HDRP support within the
same NiloToon package, keeping the same NiloToon UI/UX between URP & HDRP,
rename the product name from NiloToonURP -> NiloToon. (In the past, added as
‘under consideration’ due to users trying to render NiloToon characters in URP &
render environments in HDRP)

Unreal Engine(UES5) support - (Marked as ‘No Plan’ due to inquiries about this video
=2 | VIICHAN SOLO CONCERT 4), we can’t make a production-ready UE5 port of
NiloToon without editing UE5’s source code, and it is difficult to maintain it to
support every future UE 5.x updates. We believe if NiloToon needs to edit UE5’s
source code to successfully make a good UES5 port, it is useless to most NiloToon
customers since most customers will not consider using a UE5 engine with edited
source code by us.

Also, if we have to do it, the Unity NiloToon will have very slow updates and customer
support for a long time, which is unfair to customers who only use Unity, so we have
no plan on a NiloToon Unreal Engine(UE5) port.
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Release history
Feel free to skip this section if you just want to use the current version of NiloToon
right now.

Similar to URP’s Road map, we record some recent release history here in text.
For full change log, see change log

New in NiloToon 0.14.0

Released on 2023-08-23
This version now supports Unity2021.3 to Unity2023.2, and supporting all URP's new features.

[NiloToon now supports new URP features in Unity2021.3LTS]

A1. Point Light Shadows

A2. Deferred Rendering Support (NiloToon shaders will still render as Forward in Deferred Rendering with 8 light per renderer
limitation)

A3. Decals

A4. Light Cookies

A5. Reflection Probe Blending

A6. Reflection Probe Box Projection

[NiloToon now supports new URP features in Unity2022.3LTS]

B1. Forward+ Support (Forward+ can render a maximum of 256 lights per camera, instead of Forward's maximum of 8 lights
per renderer)

B2. Rendering Layer

B3. Light layer

B4. Decal layer

B5. LOD Crossfade (Only NiloToonEnvironment shader has this feature supported, since it is not very useful to apply LOD
Crossfade to characters)

B6. TAA support (alternative of MSAA when MSAA is too slow in high resolution render)

B7. All types of light cookies

[NiloToon added feature]

C1. a new volume - NiloCinematicRimLightVolume, which will turn all additional lights into rim light for NiloToonCharacters
materials

C2. a new MonoBehaviour - NiloToonCharacterMainLightOverrider, you can override character's mainlight color and direction,
without editing any URP's directional light

C3. NiloToonCharacter material can now be used independently without a NiloToonPerCharacterRenderController script
attached to the prefab(but when used without having a NiloToonPerCharacterRenderController to control that material, that
NiloToonCharacter material's NiloToon self shadow map and average URP shadow will not be rendered)

C4. NiloToonCharacter material's Classic outline can now be rendered for transparent queue(2501-5000) materials. You can
use "Transparent(ZWrite)/Outline" and "Opaque/Outline" surface type preset materials together now, outlines from both type of
materials will be displayed correctly and not be blocked by each other anymore

C5. Rewrite NiloToon self shadow map algorithm, it will not show shadow artifact easily now when multiple characters are
visible and far to each other.

C6. Auto update NiloToonPerCharacterRenderController's allRenderers, any child transform change will trigger an update in
edit mode. The update will consider child NiloToonPerCharacterRenderController also

C7. NiloToonBloom added HSV control, high saturation bloom can produce another art style

C8. Rewrite NiloToonCharacter's surfaceType preset, allow you to setup a material more easily with a better dropmenu

C9. NiloToonCharacter material Ul update (upgrade to LWGUI 1.11.1), including a new toolbar and group search mode

[NiloToon important bug fix]

D1. fix all possible crash that we know when building the player(compiling shader variants)

D2. now NiloToon will have 0 GC alloc per frame(unless using "NiloToonRendererRedrawer" or "Terrain Crash Safe Guard"
enabled)

3z
- %{EUnity2021.3~2023.2

[ £ T A URP(Unity2021.3)hR A B9 #T ThBE

A1. Point Light Shadows

A2. Deferred Rendering Support (NiloToon shaders #£ Deferred Rendering {h#A & LL Forward & 2 (% 8 light per renderer FJ[R
1))

A3. Decals
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A4. Light Cookies
A5. Reflection Probe Blending
A6. Reflection Probe Box Projection

[ {8 AT URP(Unity2022.3)kfk A B #T DI e

B1. X{gForward+, AT LI A & Ik F|256/E additional light

B2. X £URP rendering layer

B3. X #£light#rendering layer

B4. X {&decaliirendering layer

B5. LOD crossfade(R & NiloToonEnvironment shader @& X #, E A A f#ILOD crossfadeftl FRXE A)
B6. XIETAA (EIRF B EFAMSAABIINTE4KE £ A1E), AT TAA)

B7. X iEFr & light cookie

[NiloToonE ZE # M1k

C1. #1017 —{&T % additional light%rim light#volume - NiloCinematicRimLightVolume, B F AR LBEEESXE
spotlight/point light{Eh EFEF &A=

C2. #81n TNiloToonCharacterMainLightOverrider ] MonoBehaviour, & LL{# A # flgameobject3k 2 # £ £ #main light(& H 4
HMEER, A EEREURPHIEMight

C3. NiloToonCharacter material " LUBILE A, % E{&FEnilotoon per character script ({E &NiloToonkJaverage shadowil
selfshadowmapF &8 &)

C4. W EOpauqge+Outline¥82 1 4} /B $5588+0utline¥ e, #MecF e HIBHE TS HEMEEDT

C5. 2% T NiloToon self shadow mapping, E £ AEBMEE BEM KRNI ERHRHENE FRHIE

C6. B &% & NiloToonPerCharacterRenderControllerfallRenderers, 7Echild transform# {E{a] % 8 i & £ edit mode B B1 £,
& 2 JE child NiloToonPerCharacterRenderController

C7. NiloToonBloom #2810 HSV £, {5 40 % saturationfblooma] LA H #r B bloom & 4%

C8. £% NiloToonCharacterfsurfaceType preset, FrilidropmenufE i L & EEH

C9. NiloToonCharacter material Ul B (88 8 LWGUI 1.11.1), 103784 toolbar #1 search mode

[NiloToonEZ & 1IE]
D1. {8 IE Fi & buildBF & S unity crashifi =&
D2. {8IEFFH C# GC, £ =20 GC Alloc per frame(B&3E{# A "NiloToonRendererRedrawer" B "Terrain Crash Safe Guard")

New in NiloToon 0.15.0

Released on 2023-10-24

- Ul rework on NiloToon character shader and NiloToonShaderStrippingSettingSO

- Tested with all 5 available Unity versions from the UnityHub(Unity2021.3.31f1 ~ Unity2023.3.0a10)

- Solved all GC Alloc and RTHandle performance problem

- Build is now faster, smaller, and has lower shader memory usage if user rely on the default stripping settings
- We expect NiloToon 0.15.x will become the next stable version, replacing 0.13.6 within the year 2023

New in NiloToon 0.16.0
Released on 2024-02-19

In short, compared to NiloToon 0.15.15, NiloToon 0.16.0 introduces these significant changes:

- [breaking change] Rewrote the code for additional lights; all additional lights are now treated as the main light by default,
allowing you to light a character nicely with just point/spot lights (great for interiors!)

- Added a new 'NiloToonCharacterLightController' script, which allows you to control how each character receives lighting(e.g,
tint or add color to main light for a few target characters)

- Added a new 'NiloToonAdditionalLightStyleVolume' volume, which enables you to control how all lights affects all characters
globally

- Added a new 'NiloToonLightSourceModifier' script, which enables you to control how each light affects all characters. For
example, you can create a few point lights with different roles -> (1)a normal point light (2)a point light without rim light (3)a
point light with only rim light (4)a point light that doesn't affect nilotoon characters...For (4), it is especially handy if you'd rather
not use Unity URP's rendering masks, since URP's rendering layers mandate individual settings for each renderer's layer, this
can be time-consuming and clutters your scene's game objects and prefab files.

- Many new options in the menu "GameObject > Create Other > NiloToon"

- Many new options in the menu "GameObject > Light > NiloToon"

- Introduced 'soft shadow' for shadow maps to reduce aliasing, enabled by default (medium quality)

- Updated the NiloToon Character shader: Basemap Stacking Layer 1-10 now includes +7 UVs (UV1-4, MatcapUV,
CharBoundUV, ScreenSpaceUV) and 4 blend mode options (normal, add, screen, multiply). For example, you can create a
basemap stacking layer using matcapUV with multiply or add blend methods.

- Updated NiloToonPerCharacterRenderController's' 'Basemap Override' group: +7 UVs (UV1-4, MatcapUV, CharBoundUV,
ScreenSpaceUV), and 4 blend mode options (normal, add, screen, multiply)
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- Added a new 'Color Fill' group to NiloToonPerCharacterRenderController, a utility function to redraw the character with
different effects (e.g., x-ray vision, show characters that are behind a wall similar to CS2/Valorant)

- Added a new 'Generate Smoothed normal?' toogle to NiloToonPerCharacterRenderController, you can enable it for non-fbx
prefabs(e.g., virm character), so those non-fbx character prefabs can still have a similar outline quality as fbx characters

- Fixed all memory leaks and GC allocation issues that were found

- Significant CPU optimization when multiple characters are visible (approximately 1.72x CPU speed up for a test scene with 30
unique characters and 800 unique characters materials)

- HLSL code is now much easier to read in Rider

### Note from the Developer (Unity6/RenderGraph/Warudo)

- NiloToon 0.16.x is confirmed to be the last version that still supports Unity2021.3.

- In NiloToon 0.17.0, we will completely remove support for Unity2021.3 to begin working on Unity6 (RenderGraph) support.
- After a few more 0.16.x releases, we will provide a stable NiloToon 0.16.x version to Warudo to be used as the official
NiloToon version for Warudo(Unity2021.3).

### Note from the Developer (Additional Light Rewrite)
**Skip this message if you do not need to light characters using point/spot lights.**
NiloToon 0.16.0 includes a major rewrite of the code for additional lights!

In the previous version, NiloToon 0.15.15, the treatment of additional lights was similar to Unity's method, where the lights'
colors were additively blended onto the character. As a Unity URP shader, our original design aimed to align with Unity's URP
additional light behavior as closely as possible, although we know that it is not the best for toon shader.

However, the additive light method only looked good under very carefully set up conditions, like this
[video](https://youtu.be/STIGNEfPrmY?si=98mqByySiRE7kcTO). In most regular use cases, NiloToon 0.15.15's point/spot
lights could easily make the character appear overly bright or look strange.

Therefore, in NiloToon 0.16.0, we decided it was time to make a significant breaking change to ensure additional lights provide
good results by default. Now, any additional lights are treated the same as the main light, so no matter how you light the
character and regardless of the light type used, the lighting result will always maintain the same quality as the main directional
light. This means scenes that mainly use point/spot lights, such as interiors, rooms, caves, etc., will now be much easier to light
characters nicely and consistently with NiloToon 0.16.0.

*If you want to produce the old additional light result, you can:
- In Nilotoon Additional Light Style Volume: set color & direction = 0
- (optional)In Nilotoon Cinematic Rim Light Volume: disable “auto fix unsafe style”

3
8IS 2. & NiloToon 0.15.15 #8Lt, NiloToon 0.16.0 BIAT LA FEXKZE1L :
S[EXZRE]ESTHMIEMKD NERAFIN TR NELEIOLLE, AFERARERRENRERFHERAR
(FEBEERN!)
- #IT — %8 "NiloToonCharacterLightController’ A, fRiF{RiEFlE N ABEKABIAR (BN, ANIERABREAE
KIREBIRMEE)
- R I0T —A~##9 "NiloToonAdditionalLightStyleVolume™ AR, {F{REEB & BIEHIFF AT A MAIEZMAEAR
- BINT — A ## "NiloToonLightSourceModifier” BIAR, E{REEBIEFIE TR MAZEAER R, g, MATLGIELSER
TRABKHALR > (1) —PMEERAR Q—NEFLEEMEALR Q) —NMRELELMRLR (4) — T EM nilotoon

BATHEMIRE, XAl RERL BT R & FERA7 = BN R TG XHEBRITE,

- ¥ % "GameObject > Create Other > NiloToon" H13811 T ¥ £ #7141

- 3 & "GameObject > Light > NiloToon" 1€ T ¥F % #i% M

- 5| AT 'soft shadow' (R FIEAZ) ATFRAFE, LUBAERE, BRIAER (FERE)

-HE# T NiloToon 5% EREHER 1-10 WA EIE +7 UVs(UV1-4, MatcapUV, CharBoundUV, ScreenSpaceUV) #1 4
MESHEKXETI(ES, B, BE, &KX, Hl, MRALUER matcapUV SRZESFMESHZAEEMBHER,

- B# T NiloToonPerCharacterRenderController #) 'Basemap Override' 4 :+7 UVs (UV1-4, MatcapUV, CharBoundUV,
ScreenSpaceUV), #1 4 B SRKXIET(EE, #m, BE, &%)

- 7£ NiloToonPerCharacterRenderController B0 T #7849 'Color Fill' 42, — XA EE, A TRATRMEEFH LH A S (Hlan,
XKW, BRFEEHAE, FLL CS2/Valorant)

- #£ NiloToonPerCharacterRenderController #1750 T #T#Y 'Generate Smoothed normal?' F &, fRAI LU Rk fox HEIERERE
(B0, vim A R), UEXLFE fx AEMEEMATLURES fox ARBLUMNERRE

- B & T RIWFTE N IR GC 5B IR

-HEMAEARNETT EFM CPU e (E—DNHF RS, F 30 MEFAEH 800 MUFABMET, KAIRET 1.72
%)

- PI#£ £ Rider 1 HLSL KB HE 5 T 59i
#iH# FF & & 1% B8 (Unity6/RenderGraph/Warudo)

- #41A NiloToon 0.16.x & & — MhA X Unity2021.3 BIERA
- 7 NiloToon 0.17.0 &, TG 25T Unity2021.3 B2 #, LIFFIAZ#+ Unity6 (RenderGraph),
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-EBEBLA 0.16.x fRAE, HEATFHEHA—NIRER NiloToon 0.16.x kR AL Warudo, £ Warudo (Unity2021.3) I E A
NiloToon fR A&,

i FRE A (MMTRES)
IMBRATEFAALBRRATERBRAR, BYUSLER,
NiloToon 0.16.0 B & X MM TR BHUEKREE !

TEZHTHIMA NiloToon 0.15.15 &, BEANKTHEHIRLEE A HXRELTF Unity B R, KTRMBIESMERESEIBR L, -1
Unity URP & &2, HAIMRRIRITEERATEEH S Unity B URP HHINAT AT HRF— 3, REBNMEXX RBEBRKR
FARB&RIFH,

AR, MERAAEREEFREEFEEBHELG T BEETE MEXA[HIM]
(https://youtu.be/STIGNEFPrmY ?si=98mqByySIRE7kcTO), T X £ E M A=, NiloToon 0.15.15 B R AR/B I LTI BERTR
BHEAREBISASHELERITE.

Ett, 7 NiloToon 0.16.0 1, FAVRE BFHE M H EXREIREMERL, LBRRMMNTEIRAMRRBRIFMNER . IE, EEM ML
SEFENN 5 TATHAER, AU RIRMARZAS, TIEERAMMREMLE, RASRKARRFSIAMLERNRE,
BREKREIEFARLRERLTHEE MEAN., BHE. RNRF, JEEA NioToon 0.16.0 REZE— Bt RIFHERAR,

*INRRAEF~ L IBRMMAL LR, fRATLL:

- #£ NiloToon Additional Light Style Volume &1 : i@ BB A E =0

- (W[ ) 7 NiloToon Cinematic Rim Light Volume & : 2 “auto fix unsafe style”
B X

E(IZE 5L, NiloToon 0.15.15[2EE R T, NiloToon 0.16.0IF U TN EBLREBEEALEL=:

-EEMER]) BMSAOI—FEEETELELZ, TRTOEMSAME. TIHILTAALUSAELTRDNDLSIZHY KA

URSAMRRYRSA T THRYSVA—EENWICBLFTIENTEET (A(OTUTIZRE )

- #LUL I NiloToonCharacterLightController IR T EBMLEL Iz, SRIZKY . BX X SVI—DIA T4 T EED KSIZZIT

WAL EFIETEET WAL, LLODDE—F IrFvS9F—IZH L TAIUSA D BERARLEY., BEEMLIEZYTEHIEN

TEEY)

- # LU I NiloToonAdditionalLightStyleVolume 1R 1) 2 — L ZBMLEL =, ShIZKY. TR TDSANTRTDF ¥ 595 —(2xt

LT E—NILIZEDESIEEST I EHIHTEET

- # LU INiloToonLightSourceModifier 1R 2 FhEBMLEL Iz, CNIZKY . ESADTRTOF XS IF—IZEDKSIHET

SIEFIHTEET . FAIE. (DBEBEDRAVESAMYLSAMEILDKRAESARB)VLSARDHDRA NS (4)

nilotoonF ¥ SV 2—IZEEBEEZHVRAUESA . (4) IFHIZERITT , Unity URPOL U H YT IR EFERALIZKGEWNEEIC

BIAEFET URPOLUEYL T LAY —IL, BELUAF—DLANVY—IZEFDOBRENBETHY . ChIXBERLANMNY, O—2D

F—LATOHOROTLNT T7AILERSH T AREENHYET

- #=a2—TGameObject > Create Other > NiloToon1[ZZ<DFHLLVA T avEEM

- *=a—TGameObject > Light > NiloToon JIZZ<DFLL\F T a>%EM

SIA)TIUTERLTIZOIZTV I YR 1E DRIV TIZB AL, TIHILNCEBICHE>TOET (hRE)

- NiloToonF ¥ 5948 —> 1 —4 —%# B &L FEL1-:Basemap Stacking Layer 1-101Z[+7 UVs (UV1-4, MatcapUV, CharBoundUV

. ScreenSpaceUV) E4D DI LU RE—FF T3y (/=T IL. TR RI—=2 RILFTSA)BNEENRBLSITHYEL R Bl X

IE. matcapUV# ff > TmultiplyE f=IdaddJ L > F A & Tbasemap stacking layera {ER T 5 EMNTEET

- NiloToonPerCharacterRenderControllerd® IBasemap Override |4 JL—F #E #7: +7 UVs (UV1-4, MatcapUV. CharBoundUV,

ScreenSpaceUV) . $EUV4DDTILURE—RFTLav (/— I, TR, RYUY—2 RILFTS5A)

- NiloToonPerCharacterRenderController| 2L L\ Color Fill 5" )L—F&BMLEL =, Shik. BL255R (FIZ X, XRE DIy,

BO%AIZVNEXvSU5—%CS2NValorantD &3 2R FT 5% E) TSV 4—4BHEEBET 50D 1—T1)T(HEETT,

- NiloToonPerCharacterRenderController|=I Generate Smoothed normal? |kJ JLEFT=(TEBMLEL=. ChEBHIZTHEL IE

foxFLNT (FIRIE. vimFrS5958—) TH oxFrSV8—LRIBDT I SAV RBEF DOIENTEET,

-EREINETRTOAEN)—HEGCEIY L THOBBEEIBSELEL,

-BROXYSVA—NARIREDLEDCPURBE LA KIBICHESINEL (W1.72(EOCPURE—R 7y T 30D 1 =—7%%

XvIV8—E800EDL=— X ¥ S5V 3—ITITILEELTAIN —UT),

- HLSLa—FA'RiderTiA 23 <Y ELT=,

#HH B % & H D D EE (Unity6/RenderGraph/Warudo)

- NiloToon 0.16.xI&Unity2021.3% H R— b 2RED/N—230 THHENBERINTLET,
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VertExmotion Support
1.0open NiloToonCharacter_ExtendDefinesForExternalAsset.hlsl
2.enable the setting to support that asset(by changing 0 to 1)

NILOTOON_SUPPORT_VERTEXMOTION ;l

*If your asset’s support does not exist in NiloToon, you can always contact us!
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Keep Play Mode Mat Edit

By default, NiloToon will convert all materials to material instances in editor playmode and in build, by
calling Renderer.materials in C#. This will allow NiloToon to control the materials and avoid the use
of material property block at the same time, which means SRP batching will work in playmode, and
higher CPU performance will be produced in build.

There are some situation that you don’t care CPU performance, and just want to keep playmode’s
material edit in editor, in this situation you can:

1.0pen Window/NiloToonURP/Debug window,
Window = Help

Panels ]

Mext Window Ctrl+Tab

Previous \Window Ctrl+Shift+Tab

Layouts -]

s * a—
MiloToonURP » Debug Window

| Initw Wersion Cantral Aito Inthkﬁ endererFeatures

2.enable Keep PlayMode mat edit?

Enabling Keep PlayMode mat edit? toggle will make NiloToon NOT turning material into material
instance/clone in editor playmode anymore, so the materials used by the character and the materials
inside the project window are the same(any material change in play mode will be kept, any material
change in project window will affect characters in play mode).

But enabling Keep PlayMode mat edit? will make some per character features disabled in editor
playmode, and it will prevent SRP batching due to the use of material property block, which means
much higher CPU cost and lower fps

BaseMap Overlay (PlayMode)
Dither Fadeout (PlayhMode)
Dissolve (PlayMode)

Allowed Passes (PlayMode)
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When should | enable it?

Enable Keep PlayMode mat edit? if you are:
- material artists that want to enable Keep PlayMode mat edit? when editing materials, and you
don’t care lower CPU performance and fps

Disable Keep PlayMode mat edit? if you are:

- programmers/tech artist/engineer making optimization/profiling, disable Keep PlayMode mat
edit? will make the editor playmode reflect the actual build performance closer

- users that want the editor playmode having higher fps

What about In build?

Please note that PlayMode mat edit? will not have any effect in build.

To make the material not become a material instance in build, you need to use
NiloToonPerCharacterRenderController's Material Instance Mode option.

This option is applied per character, and will affect both editor playmode and build.

3

ﬂ v Nilo Toon Per Character Render Controller (Scri @ 3

Alto setup this character
Auto refill AllRenderers list

Select all Milo materials of this char

Play Mode Only

Mewver Generate

Character Renderers

Attachment Renderers
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Long Shader build time

If you are doing your first build for a platform, or first build after NiloToon’s shader
update, it may take a long time to compile all new shader variants.

To reduce the number of shader variants(reduce build time, build size and runtime
shader memory), see:
- NiloToon shader uses too much memory / build time is too long! How to

reduce it?.

*if it is still slow after the first build, it is not normal, contact us!
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Model missing tangent

If you see this red error in editor console,

Error] NiloToon can't bake smooth normal, because

UnityEngine.Mesh)(Assets/*/  .fbx) don't have tangents, you can let Unity calculate
tangents for click .fox->Model tab->Tangents = Calculate ...).

This problem appears if the model mesh doesn’t have normal or tangent.

Make sure your model has valid normal and tangent:

- if your model has tangents in .fbx, use Import

- if your model doesn’t have tangents in .fbx, click the .fbx, set Tangents =
Calculate Mikktspace or other calculate options)

Caleulate Legacy
Impaort

Generate Lightmap UVs . Calculate Legacy I}
Calculate Legacy With Split Tangents

Calculate Mikktspace

Maone

Imported Object
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Chara Shadowmap explain

To explain NiloToon's self-shadow map, let's look at a few NiloToon videos as examples. In
these videos:

- (3DMV]SOS /covered by ?‘L\ﬁb[/’v 77(]

NEOn3DSHOWCASE
- more here(https://github.com/ColinLeung-NiloCat/UnityURPToonLitShaderExample)

The skirt mesh produces a sharp dynamic shadow on the leg using NiloToon's self-shadow
map system. Any URP shadow settings will not affect NiloToon's shadow results, as
NiloToon has its own shadow map system.

View Source code

To read the NiloToon source code that produces the above self-shadow map shadows, you
can open NiloToonURP's:

e NiloToonCharSelfShadowMapRTPass.cs: a C# scriptable render pass that
draws to a new ShadowMap RenderTexture from the shadow camera's point of
view (not an actual camera), only drawing the character's depth

e NiloToonCharacter.shader -> NiloToonSelfShadowCaster pass: the shader
pass used in the above NiloToonCharSelfShadowMapRTPass, used for drawing
the character's depth data in the ShadowMap

e NiloToonCharacter.shader -> ForwardLit pass: a regular lit color pass that
samples NiloToonCharSelfShadowMapRTPass's resulting ShadowMap, performs
filtering (soft shadow blur), and calculates the final shadow area

Why so sharp?

NiloToon's shadow map system only considers characters and uses a close-fit tight bound to
render them, so the shadow map area utilization is much higher than URP's shadow map
system.

*Higher shadowmap area utilization = less waste in shadowmap area

For example:
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- a 2048 size URP shadow map for the whole scene will result in very blurry shadow for
character, quality is not usable for character since character only use a small part of the
shadow map

- a 2048 size NiloToon shadow map for 5 NiloToon characters will result in an acceptable
shadow for character, since characters use the shadowmap fully

- a 2048 size NiloToon shadow map for 1 NiloToon character will result in a very sharp
shadow for that character

- a 4096 size NiloToon shadowmap for 1 character, will result in perfect shadow for that
character, especially when NiloToon's soft shadow is enabled

*To understand the shadow map area utilization, you can use frame debugger to view the
drawing of NiloToon' self shadow map, the less space wasted, the higher the shadow map
utilization

if you need to run NiloToon shader on mobile, we have a demo apk for you already:

https://drive.google.com/file/d/1CBSYiniHTAaNtlkd5X7TUxjAsQ7eBNxK/view

Mobile friendly?

Yes, for mobile, shadow map can have low GPU cost if:

- shadow map size is small (<=1024, or 2048 for powerful phone)

- shadow map format is correct (RenderTextureFormat.Shadowmap, depthBufferBits = 16)

- do not perform custom soft shadow filtering, relying on hardware shadow blur only
(SAMPLE_TEXTURE2D_SHADOW with SAMPLER_CMP can do a slight shadow blur using
hardware bilinear filter, it has 0 GPU cost to produce the blur)

The GPU cost / quality of shadow map is scalable, for example:

- for mobile: 1024~2048

- for PC/console: 4096~8192

- for offline MV rendering: 8192~16k, it will produce sharp shadow even in extreme close up,
great for video production like song MV

Workflow Benefit

The shadowmap method requires no setup to work, since everything is calculated real-time
using the final character skinned mesh per frame.

For example, in all of the above example videos, NiloToon’s self shadow map will work
without any special setup to the character prefab after the init auto NiloToon setup.

For:

1. sharp skirt shadow casted on the leg

2. arm shadow casted on body

Most of our clients in the V-Tuber industry like it a lot, especially for concert-type 3D live
shows that you can find
here(https://qgithub.com/ColinLeung-NiloCat/UnityURPToonLitShaderExample).
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Render steps

1.

For each character, use a sphere with a 1.25m radius to encapsulate the whole
character, with the character's hip bone as the sphere's center. This sphere should
encapsulate the character fully; if not, increase the radius.

For example, on a concert stage with 5 idol members, five 1.25m spheres will be
on the stage, each encapsulating the corresponding character.

Find a bigger sphere S that closely fits and encapsulates all spheres from step(2).
Imagine you have an orthographic camera; make the view area closely fit sphere S
from step(3), get the MVP matrix M.

Use matrix M from step(4) to render all characters's depth into a Shadowmap.
Now the shadowmap RT's rendering is complete, it contains all character’s depth
from shadow light’s perspective, with very high shadow map area utilization.

In the character lit pass, transform the vertex using the same matrix M, calculate
the depth, just as in step(5).

After step(7)'s matrix transform, sample the shadow map using vertex position xy
as uv, getting the depth from the shadow map.

Now you have self depth and shadowmap depth, compare both depths; if the
sampled sample map depth is nearer to the light, that shading pixel is in the
shadow area. When comparing depths, a little of bias is needed to avoid Shadow
Acne
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Chara shadowmap weird

If your character’s self shadow map appears and disappears wrongly when the
camera moves, how to solve it?

Make sure the per character script(NiloToonPerCharacterRenderController)’s
bounding sphere is set up correctly, you will have to make the red gizmo sphere
contain the character completely and tightly, please consider any possible animation

of the character also.

v llo Toon Per Char:

Auto setup this character

Select all Milo materials of this character

Character Renderers
Attachment Renderers
Head & Face

Bounding Sphere

Custom Bound Pos?

Bound Pos A Hip (Transform)

Bound Radius

Show Gizma?
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PCVR in Play Mode

- In NiloToon’s demo project, find Assets/XR/XRGeneralSettingsPerBuildTarget in
project, click Standalone Settings, enable Init Manager On Start
i O Inspector

ts Gizmos

tore)

ardLensF
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Enable OpenXR in Project Settings’s XR Plug-in Management
£ Project Settings

tive Performance XR Plug-in Management

\OT Settings

Initializ on Startup

Plug-in Providers @
OpenVR Loader

v 0 P enXR ﬂ. iy
unity Mock HMD

Information about configuration, track

rol
g-in Management
lus

-t Validation

- make sure your VR device(e.g. Quest2’s AirLink/SteamVR/VirtualDesktop...) is
ready and connected to PC

- open any NiloToon’s scene

- click play in editor, now in your VR device, you should be able to control the camera
movement by your headset

- you can still change scene in play mode, using your mouse(there is no control from
the VR controllers)

If you want to turn off VR, revert all the above change:
- disable Init Manager On Start

or

- disable OpenXR in the XR Plug-in Management
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VR disabled features

We disabled some features in VR since they may be inappropriate in a VR camera
following the user’s head:
- Anime PostProcess
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Build demo proj(WebGL)

Platform

1)Switch platform to WebGL

2)You need to delete the following folders in project window:
-Assets/SteamVR

-Assets/SteamVR_Input
-Assets/ThirdParty(GitHub)/uLipSync
-Assets/MMD4Mecanim

4)Click “Build and run” (or Ctrl+B)
5)You should see the demo running in a Web browser after the build finished

*If you stuck at loading(0%) in your browser after build success, Don’t include
NiloToonEnviJPStreetScene in Build Settings, then build again
Build Settings
Scenes In Build

« MiloToonDemoScene

MiloToonDemoScene

*VideoPlayer in Dance! scene (NiloToonDancingDemo) will not run in WebGL

build
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Build demo proj(apk/iOS)

1)Switch platform to Android/iOS

Platform

@ Windows, Mac, Linux
E Dedicated Server

) ,
|'| Android

A e
'.I____|,__'_-. ([

2)(optional)Don’t include NiloToonEnviJPStreetScene in Build Settings, this step
can reduce build time and runtime shader memory usage, since this scene is not
used in Android build

Build Settings

3)Connect your android/iOS phone to your computer via USB, then click “Build and run”
(or Ctrl+B)

4a)For android, you should see the .apk running on your android phone after the
build finished

4b)For iOS, you should continue your build in XCode window
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GLES2.0 not supported

Since NiloToon and URP shader are using SRP batcher, the recommended
OpenGLES version is OpenGLES 3.1 or up.

is still supported(e.g. very old android mobile / WebGL 2.0).

OpenGLES 2.0 is NOT supported by NiloToon & Unity2022LTS anymore.
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Planar Reflection issue

When rendering NiloToon shader in planar reflection camera, some part of the model
disappeared (e.g. PIDI : Planar Reflections 5)
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Usually NiloToon will handle this automatically when camera name contains any of
the following keywords,

- Planar
- Reflection
-  Mirror

But in case NiloToon failed to solve the problem, you can manually add the following
2 lines to every UniversalRenderPipeline.RenderSingleCamera call in your
reflection camera script, this will solve the problem:

NiloToon.NiloToonURP.NiloToonPlanarReflectionHelper.BeginPlanarReflectionCame
raRender(); // then add this line right before RenderSingleCamera()
UniversalRenderPipeline.RenderSingleCamera(context, reflectionCamera); // first,
find this line in your planar reflection script
NiloToon.NiloToonURP.NiloToonPlanarReflectionHelper.EndPlanarReflectionCamera
Render(); // then add this line right after RenderSingleCamera()

~ *% MirrorReflection

at ¢4 reflection = M zZero;
CalculateReflectionMatrix( reflection, reflectionPlane);
oldpos = cam.transform.position;
newpos = refle fultiplyPoint(oldpos);
lectionCamera.worldToCameraMatrix = cam.worldToCameraMatrix * reflection;

~4 clipPlane = CameraSpacePlane(reflectionCamera, pos, normal, 1.8f);
projection = cam.projectionMatrix;
CalculateObliqueMatrix( projection, clipPlane);
reflectionCamera.projectionMatrix = projection;

reflectionCamera.cullingMask = ~(1 << 4) & m Reflectlayers.value;
reflectionCamera.targetTexture = m_ReflectionTexture;

GL.invertCulling =
rm. position = newpos;
orm.eulerAngles;
3(e, euler.y, euler.z);
pth;

per.BeginPlanarReflectionCameraRender();
, reflectionCamera);
r.EndPlanarReflectionCameraRender();

reenQuad();
s .SetRenderTarget(

reflectionCamera.transform.position = oldpos;

The picture above is an example of adding the above 2 lines to solve the problem.
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After the fix, your NiloToonURP shader character will render correctly in planar
reflection.

*If your planar reflection is implemented using renderer feature, you will need to use
the CommandBuffer overload methods instead

ynCameraRender ( cmd) ;

cont .ExecuteCommandB er (cmd) ;
context.DrawRenderers (cullResults, drawSetting, filterSetting) ;

cmd.clear() ;

.EndPlanarRe meraRender ( cmd) ;

context.ExecuteCommandBuf ‘cmd) ;
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When using PIDI : Planar Reflections 5, you can also try to set
- PostFX Support = Disabled
if character still disappears in some camera angle

& « Planar Reflection Renderer (Script)

FIDI:
PLANAR @ REFLECTIONS™5

General Settings Performance | Post FX Settings

PastFX Support DiEEt:-IEr_'*

Coppright® 2017-2023, Javge Pinal N.
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Debuqgq UV8(smoothed normal

If you open NiloToon’s debug window and debug UV8 as color, and all the
character's rendering becomes a light blue and purple (becomes colors like normal
map, and NOT red yellow and green color like UV), then your .fbx’s smoothed
normal for outline is already generated and stored inside mesh’s UV8 correctly. HQ
continuous outline in character material’s Classic Outline group will work when
the debug color is correct.

Is  Window Help

Panels >

Mext Window Ctrl+Tab
Previous Window Ctrl+Shift+Tab

Layouts ¥

NiloToonURP > Utility
SteamWR Input IModel label
SteamVR Input Live View Debug Window l}

= TSI T T e

> Display1 = Full HD (1920x1080) v Sca Play Focuse > % E
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Hair/toon style specular

For hair material, usually using Specular Method = Toon will provide better toon specular
results for hair, since it is easier to control the specular area/shape artistically.

¢ Specular Highlights

Define Specular Method

Then you will want to set the following 3 params until specular looks good for hair/toon style.
Below is an example for hair specular

For example:
- Assign the specular mask first, it will limit where the specular can appear
- Set Area Remap Strength to 1
- Adjust MidPoint until the specular looks good (e.g., 0.5)
- Set Softness to 0.05

*For realistic specular like the PBR shader, you should use Specular Method = GGX PBR
and adjust smoothness instead of using Style Remap, see PBR Specular Highlights
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ShadowColor artifacts (hue)
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This problem exists when Base Map’s saturation is low(white/gray color), where hue is not
well defined in the texture(random hue with low saturation), and when NiloToon shader tries
to apply saturation boost for shadow area, it will make the random hue more visible. This
problem will more problematic after Base Map’s texture compression.
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To solve it,

1) for the color texture (Base Map), select the texture and try using high quality
compression , or None compression if you don’t care about performance too much.

Default

Resize Algorithm

Format

|-_-'i_!l'l'[.1ll:"E'Eii_!II

2) in NiloToon material’s Shadow Color section, use a lower Saturation Boost, the default
0.2 can be too high

Shadow Color

Value Multiply

3)(not recommended anymore) in NiloToon material’s Shadow Color section, set a better

Low Saturation Fallback Color in material may avoid artifacts
Editing Shadow Color

Shadow

Lit To Shadow Transition Area Define

Intensity

Lit To Shadow Transition Area C

alue Multiply
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4a) if the problem still can’t be solved,
Editing Shadow Color

Saturation Fallbac

aturation Fallbac

Lit To Shadow Transition Area Define
Intensity

Lit To Shadow Transition Area Color Style
(H) Hue O

In material’s Shadow Color Style section,
- set HueOffset to 0
- set SaturationBoost to 0
- set Value Multiply to 1
- set Low Saturation Fallback Color’s alpha to 0

4b)Doing the above step (4a) will cancel all auto shadow color logic, and make the resulting
shadow color become the same as lit color(can’t see any shadow). Now the material will not
produce random hue shadow color artifacts anymore, you can use Tint Color to control the
final shadow color manually.

We usually do this for hair and single color cloth materials, since these materials will work
better when using just a single shadow tint color.
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5) If at the end the resulting shadow color is still not good, you can replace the shadow color
with your own texture. Although in most cases you don’t need to use Shadow Color Map,
since producing this Shadow Color override texture takes time and skill, it is the last resort.

Shadow Color Map

Mode

Mode

Strength + Replace %
Intensity Multiply

lgnore Alpha

Mask

o Mask Map

*Some models have this Shadow Color Map provided already, usually provided by material
using lilToon/vrm MToon. If that is the case, you can use the Shadow Color Map section to
produce the shadow color that the modeler has provided. The auto conversion from
lilToon/vrm MToon to NiloToon should preserve the shadow color map for you already.
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Reduce Shader memory & build time

Compiling shader variants (busy for 41:02)..

|
IUniversal Render PipelineMiloToon/MiloToon_Character - ForwardLit: 8881 of 17280 vp

| Render Pipeline/NiloT+ _Character

Similar to URP’s Lit shader, ComplexLit shader, UTS3 or RealToon,
NiloToonCharacter.shader uses many

#pragma multi_compile _ FEATURE

and

#pragma shader_feature local FEATURE

in shader to support different use cases.

Shader memory usage and build time will be ~2*n for n required on+off features,
which means the number of shader variants goes up REALLY fast(exponentially)
when a large amount of features are enabled.

Lowering shader memory for mobile builds is important, else an out of memory crash
is possible.

The following pages will introduce solutions to keep shader memory usage and build
time low.
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1: Build stripping info

~ Graphics

Nilo T
Nile T
Nile T
Nile T
Nilo T

RP Shaders,

X

gment) - Remaining s

t) - Remaining shader variants

UTLINE(100 %)

! r Pipelir iloToon_Character ass) (Fragment) - Remaining shader variants 664 otal TimeM 1

After you enable URP asset’s Shader Variant Log, NiloToon’s stripping system will
log more information when building the player/assetbundle. It will show important
information or hints about what keywords can be optimized. For example, you can
paste NiloToon_Character (ForwardLit pass) in the console window’s search to filter
the console log after build.
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2: Best practice of URP

- Manual: Reduce shader variants in URP
- Manual: Strip feature shader variants in URP

For all URP assets included in Quality settings, if possible you should try to:
- Disable a feature in all URP Assets in your build, so URP keeps only variants where
the feature is disabled.
- Enable a feature in all URP Assets in your build, so URP keeps only variants where
the feature is enabled.

If you have a feature turn ON in a URP asset for a quality, and turn OFF in another URP
asset for another quality, and both URP assets are included and enabled in Quality setting
for a platform, URP will not strip that feature and keep both the ON+OFF variants in build, so
build time and shader memory usage will be ~2x for each feature like this!

For example, in your quality setting window, you have 2 quality settings enabled for Android:
- Low
- High

Situation A)

- In Low setting, main light's cast shadow = off

- In High setting, main light's cast shadow = on
This will 2x shader variant, since it is possible to have cast shadow = on or cast shadow =
off in build, and URP must include both shader variant in build

Situation B)

- In Low setting, main light's cast shadow = off

- In High setting, main light's cast shadow = off
This will A% shader variant, since cast shadow = on will be stripped when build, only cast
shadow = off will be included in build

Situation C)

- In Low setting, main light's cast shadow = on

- In High setting, main light's cast shadow = on
This will A% shader variant, since cast shadow = off will be stripped when build, only cast
shadow = on will be included in build
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https://docs.unity3d.com/6000.2/Documentation/Manual/urp/shader-stripping-landing.html
https://docs.unity3d.com/6000.2/Documentation/Manual/urp/shader-stripping-features.html

Also, disabling unneeded quality for a platform can help, since it will likely reduce
the possible feature combination required.

For example, in the picture below, unneeded quality (ExtremeHigh & Highest) are
disabled for android

M edium
High

VHigh
ExtrerneHigh
Highest
Default

3

Also, avoid including URP Assets in your build that use different rendering paths
because this causes Unity to create two sets of variants for each keyword.

After finishing the best practice of URP shader stripping, then you can continue to
use the Step(3) below to strip more keywords.
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3: NiloToonShaderStrippingSettingSO
To lower multi_compile memory usage of NiloToon_Character shader, you can use

NiloToonShaderStrippingSettingSO

a) right click in the project window, create a NiloToonShaderStrippingSettingSO

MilaToan ¥
Folder
C# Script
s 20 >
v Shader *
!t ‘\\\ Testing >
Create b Playables b
Show in Explorer Assembly Definition
Open Assembly Definition Reference
Delete TextMeshPro »
Rename Scene
Copy Path Alt+Crl+C

Scene Template y e =

b) drag that single NiloToonShaderStrippingSettingSO to every NiloToonAlllInOne
renderer features included in build, not just a random one.

+ Nilo Toon All In One (Nilo Toon All In One Renderer Feature)
NiloToon

Add Renderer Feature

Asset Labels

None MNone

‘Shaders’

i Util g ings/ForwardRenderer SHighestQuali et

c) Inside that NiloToonShaderStrippingSettingSO, You can turn off features that
you don’t need in build per platform. For each platform, turning each keyword off
will reduce ~40 to 50% runtime shader memory usage and build time.

It works for player build, assetbundle and addressable.
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4 i

2 Bl

Open

*To verify if NiloToonShaderStrippingSettingSO is working or not, we recommend
disable every feature inside it first for your target platform, and build, see if
NiloToon_Character shader memory usage and build time are reduced a lot using
the Memory Profiler.

Unity Objects AllD

ributing to all Unity

% Impact
4 MEB

13.8 MB

If it is working correctly, in Memory Profiler, you should see the NiloToon_Character
memory lower to around 10~50MB (in the above screenshot, 13.9MB for
NiloToonDemoProject’'s Unity6LTS Android build, using NiloToon0.16.35). Now
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you can add back the keywords inside NiloToonShaderStrippingSettingSO that
you actually need in your game and build again, then check again the memory.
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4: Optimize material

There are LOTS of shader_feature in nilotoon’s shader, but if you don’t enable them
in any of your materials in build, they will never increase shader memory /
performance cost / build time.

The more unique shader keyword combinations in all your materials(included in
build/asset bundle/addressable), the more memory usage is needed in runtime, also
build time will be longer.

The only way to reduce shader_feature memory usage is to reduce the number of

unique combinations of shader keywords in your materials. But before you do that,

make sure you have done the above step(1-3) first, which usually solves the
roblem alr inm f the situations.

*If you are using Addressables, after setting up
NiloToonShaderStrippingSettingSO0, if you can’t see any change in the next
Addressables build, remember to:

- 1.Clean all previously addressables built data

Play Mode Script Build> =
Mew Build
Update a Previous Build
All Clean Build
Content Build@s
Build Pipeline Cache

Mew Build > Default Build Script

4

Update a Previous Build
Clean Build >

Addressables will not consider NiloToonShaderStrippingSettingSO'’s edit as a
content asset change, so clicking build will do nothing due to the last build’s cache
being still ‘valid’.

5: Additional resources

Official - Shader Stripping Improvements in URP - Unity Forum

Improve shader compilation time using the URP Config Package - Unity Forum
Improvements to shader build times and memory usage in 2021 LTS
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https://forum.unity.com/threads/shader-stripping-improvements-in-urp.1193215/
https://forum.unity.com/threads/improve-shader-compilation-time-using-the-urp-config-package.1597278/
https://unity.com/cn/blog/engine-platform/2021-lts-improvements-to-shader-build-times-and-memory-usage

6: Lower build CPU%
If you build an application or assetbundle, Unity will spawn one Unity Shader Compiler for
each CPU thread you have, to maximize the speed of the shader compile.

Compiling shader variants (busy for 41:02)..

|
Universal Render Pipeline MiloToonMiloToon_Character - ForwardLit: 8881 of 17230 vp

@  unity shader

Fo aiTsT

10%
GPU

22 (1)

v @ Unity Hub 3.11.1 (9) 0 46975 MB 0.3 MB/E 0 Mbps

=}

Unity Shader Campiler B.0% 0 408MB 0.1 MB 0 Mbps
Unity Shader Campiler 89 0 T40MB 0.1 MB 0 Mbps
Unity Shader Campiler 8 0 101.5MB 0.1 MB 0 Mbps
Unity Shader Campiler 0.8 0 974MB 0.1 MB 0 Mbps
Unity Shader Campiler B.0% 0 79.0MB 0.1 MB 0 Mbps
Unity Shader Campiler 8 0 g VB 0.1 MB 0 Mbps
Unity Shader Campiler 86 0 86.6 MB 0.1 MB 0 Mbps

Unity Shader Compiler 0 8 VB 0.1 MB 0 Mbps

]
]
]
]
]
]
]
]

Unity Shader Compiler § 0 89.2MB 0.1 MB/ED 0 Mbps

By default, there is no limitation on the number of Unity Shader Compiler, so Unity will
spawn as many Unity Shader Compiler as possible, your PC will become very slow and
unable to do other task smoothly while in the build process(e.g., work on another project,
using the browser, play games) or even freezing the PC if all the Unity Shader Compiler
are working too hard (100% full CPU usage)

If you are willing to slow down the shader compile speed in exchange for a much better

responsiveness for your PC to work on other tasks while in the build process, you can use
this editor command line argument to limit a project’s max thread count:

To use the above argument, open UnityHub,
select the target project and click Add command line arguments,
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c ann 207272 2 R

Show in Explorer

Add command line arguments

Remove project from list

2022.3.52f1

For example, a PC with CPU Intel i7-14700F will allow Unity to spawn a maximum of 28
Unity Shader Compilers; it may make the PC too unresponsive for other tasks.

To use a lower thread limit, In the window below, enter:

hit Save,

Command line arguments
URP_DemoProjectZIPMaintain

5f1

-job-worker-count 8

Cancel

Clear = Collapse Error Pause Editor =

Q [10:06:48] JobSystem: Creating JobQueue using job-worker-count value 8

then you can build again. This argument will limit the number of Unity Shader Compilers to
8+1, which improves the responsiveness a lot when building, but it will also slow down the
shader compile speed a lot, which means it will take much longer to complete the shader
compile.

You should pick a number (in this example it is 8) that suits your CPU thread count and
your target responsiveness. If you are unsure, you can start from 8, and +4 each time until
the build starts to slow down your PC too much when you are doing other tasks (e.g., playing
a game).
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If a PC is used only as a build machine, you should not use this argument to limit the shader
compile speed, since you want the fastest shader compiler speed without limiting the thread
count.
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Eyebrow on hair(opaque)

If you only need to simply draw eyebrows/eyelash on top of hair(without semi-transparent
blending with hair), the simplest and quickest method is to use the Z Offset (eyebrow)
group in your eyebrow/eyelash material, no extra material / NiloToonRendererRedrawer
is needed, doing this step alone to your eyebrow/eyelash material will work already.

Before edit eyebrow material:

Offset vertex £ sorting

Z Offset (eyebrow)

Z0ffset

hultiplier{Outline)

Enable Mask?

o Mask Map

Offset vertex £ sorting

v £ Offset (eyebrow)

L0ffset

Mask
Enal
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If the eyebrow/eyelash is not an isolated material (for example, there is only 1 face material,
which contains the whole face with eyebrow), use Z Offset (eyebrow) group’s Mask Map to
make the ZOffset only apply to the eyebrow/eyelash area.

Offset vertex £ sorting

« Z Dffset (eyebrow)

Mask
Enable Mask?

o Mask Map

While this method is simple, sometimes you may want to blend eyebrows with the hair in a
semi-transparent way for a better art style, to do this, see the next section Eyebrow on
hair(transparent).
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Evebrow on hair(transparent

~ Full HD

Skinned Mesh Renderer

Edit Bounds

Light Layer de

Nilo Toon Renderer Red r (Script)

Element 0
led

Universal Render Pipeline/NiloT

Add Component

Default
Transform

v Skinned Mesh Renderer

Edit Bounds

0: Light Layer default

r (Script)
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Let’'s see an example with simple introduction:
1. original result (without doing anything special)

N

. let the eye brow render on top of the hair, if you want this style, see this
A

=y . 9

3. Semi-transparent blending of eyebrow with hair, this section is about this style
%

In the section below, we will introduce Method A / B / C, you can pick Method A / B

/ C in to achieve a similar result.
We usually pick C (Stencil+Render Queue hair Redraw) if possible since it will

produce a perfect result, but the set up is much more complex.

151



A (semi-transparent hair):

Steps Overview:

Simply make the front hair become semi-transparent, to let the viewer see the color
under the hair, which is the easiest method.

No Stencil / ZOffset / NiloToonRendererRedrawer needed

This is a classic way to let the viewer see the eyebrow under the hair, it is a method that
exists in most of the toon shaders.

If the front hair material’s Base Map has alpha for front hair already, then you don’t need to
do anything, you can simply use the following setting for front hair:
- Surface Type = Opaque(Alpha)/Outline

If the front hair material’s basemap doesn’t have alpha for front hair, you can use/create an
extra grayscale map as the basemap’s alpha by doing the following:
- Surface Type = Opaque(Alpha)/Outline
- Enable BaseMap Alpha Modify group, assign a texture to Alpha Modify Tex, set
mode = Multiply, this texture will modify BaseMap’s alpha
- (optional) If you enabled BaseMap Alpha Modify group, set Is front hair? = 1, this
will make the BaseMap Alpha Modify fadeout when the character is not facing the
camera

Then you should see that your model’s front hair becomes a little bit semi-transparent, which
will let the viewer see through the front hair and see the eyebrow (also any other objects)

under the hair.

B (ZOffset eyebrow Redraw):

Steps Overview:
Draw a semi-transparent eyebrow on top of hair again, using a newly created

material variant of the original eyebrow material’s with (Transparent/No Outline) &
(ZOffset) override, without relying on material’s Stencil setting

1) make a material variant of the original eyebrow material in your project window.
Set Surface Type = Transparent/No Outline

(If it is a material that includes eyebrow and other parts, e.g., the whole face
material, you can use the material variant's BaseMap Alpha Modify’s mask to
remove all non-eyebrow part, you can optionally keep the upper part of eyelash also
if the art style suits your needs)
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Parent ®face_lbt

roup Ul Display
e Normal =

Transparent/No Outline ~

v |Is Face?

Classic Outline
» RimLight+Shadow 2D
+ Shadow Color

Render Face(Cull)

Render States

Stencil Buffer

Edit Alpha channel and Alpha Clipping
v BaseMap Alpha Modify

:&I_pha Modify Tex
@ Alpha Modify Tex
Semi tra rent front hair

Alpha Clipping

2) Add NiloToonRendererRedrawer script to the eyebrow’s renderer, this script can
allow you to redraw a renderer’s target sub mesh again using a material that you
provided.

NiloToonRendererRedrawer is similar to adding an extra material to the end of a
renderer’s material list, but NiloToonRendererRedrawer allows you to choose the
sub-mesh index.
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Layer

Skinned Mesh Renderer

Milo Toon Renderer Redrawer (Script)

fith Renderer

Optimization

te When Renderer |5

Default
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3) by clicking the + button of NiloToonRendererRedrawer, you will add a Redraw
request. Assign the material variant in step(1) to NiloToonRendererRedrawer, set
Enabled to true, and set the correct Sub Mesh Index that draws the eyebrow (it is

the same index from Renderer’s Materials list. Index number starts from 0, not 1).
@ Inspector

;‘i' + face_geo

Tag Untagged * Layer Default
Transform

¢ Skinned Mesh Renderer

* Nilo Toon Renderer Redrawer (Script)

Draw List
Element O

Er

S

Sub Mesh Index

Sync options

After the above steps, the render result will not change yet since the material variant
is currently not having the correct setting to let it show on top of hair.
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4) now edit the material variant to use the following settings
- Surface Type = Transparent/No Outline
- BaseColor’s alpha=<1 (e.g., 0.5)
- ZOffset group = enable, and preset set to 3cm or larger

Top Level Control
Surface Type Transparent/No Outline = "2

Base Map and Color

Base Color

sel veriex L sarting

« £ Offset (eyebrow)

Q Usually for pushing eyebrow on top of the hair.

Preset
Preset Push towards camera (3cm) ~ D

ZOffset
Z Offset

hultiplier{Outline)

5) After step 1->4, you should now see the semi-transparent eyebrow material
rendered on top of the hair. The eyebrow will block the hair outline also.

After adjusting the ZOffset value(e.g. -0.025~-0.1) to match your front hair 3D shape,
you can check the eyebrow from any camera angle by rotating the camera/character
in the scene window, the semi-transparent eyebrow should still looks correct in any
angle.
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Display 1

* Full Hi

 Untagged

Transform

~ Skinned Mesh Renderer

Quality

Element 0

Lighting

Nilo Toon Renderer Redr,

Draw List
Element 0
Enabled

aterial

Light Laye

ipt)
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*Images above is another example of the just mentioned Method B, look at the eyebrow
and upper eyelash area, a semi-transparent eye will draw on top of hair due to
NiloToonRendererRedrawer and your new material variant of the original eyebrow
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C (Stencil+Render Queue hair Redraw):

(This solution is usually visually perfect for showing eyebrows in a semi-transparent
way, but it is much more complex! And will assume that you are already familiar
with NiloToonRendererRedrawer. Also Render Queue, Stencil of NiloToon
Character shader)

|

Z 4

S

)
/A

Let’s see an example video:
- NiloToon Semi-transparent hair for eye

Steps Overview:

1.Draw the eye/eyebrow first, with stencil write

2.Draw the hair which discards the pixel on eye pixels using stencil. (Imagine you
draw the hair material with a hole, and the hole allows you to see the eye)

3.(key step)Draw the hair again in semi-transparent, which discards the pixels on
non-eye pixels (Imagine you draw a semi-transparent hair just to filling the stencil
hole of step 2)

BN—YZED L (CH¥BHETHE

BN—YEEOLICHEE CNAT. BNN—=YOREFECEEF TEEBETA3C TERTEEY.

JONF 4 il VA k=4 E (&E8)
Ref 0 1 1 1
Comp Always  Always MotEqual  Equal
Pass Keep Replace Keep Keep
Render Queue 2450 2451 2452 2460

1. hREShD

2 EN—VYHEESN. TOEEN 1 TESEALGND

3. 1 TIRTFVWES (BEN—-YLADQEIA) CENREESTND

4. 1 OFEE (BEN—YDErIs) ICE (E&) HEEEND
*You must control render queue of each material to ensure steps(1~4) are draw in
the correct order, wrong render queue order will produce wrong result
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https://youtu.be/cVw0KQ7q1yY?si=GS1X4zoGmt45mvHR

1.Draw all face materials normally first (without stencil settings), these face
materials will only fill the depth buffer normally, without editing any stencil buffer.
(For example, these face material can use render queue 2000~2450)
Render States
Stencil Buffer
Disabled =
0

Disabled =

Keep -

Render Queue Geometry v

Render Queus AlphaTest

2.Draw eye, eyelash and eyebrow materials. In the Stencil section, use preset
Writer (eyebrow), which sets Comp = Always, Pass = Replace. You need to set a
special Ref(e.g. 77), so for every pixel of the eye that passed the depth test(not
occluded by step1’s face material), eye pixels will replace(write) Ref ID into the
stencil buffer.

(For example, these eye/eyebrow materials can use render queue 2451)

Render States
Stencil Buffer -

Preset Writer ([eyebrow) = 2
(] 77 2

Always

Render Queue AlphaTest+1

3.Draw front hair materials. In the Stencil section, use preset Reader (Original
Hair), which sets Comp = NotEqual, Pass = Keep. You need to set the same Ref in
step2 (e.g. still 77). This hair material can’t draw on eye area anymore due to stencil,
which means it will draw the hair normally but leaving a hair hole on the eye area.
(For example, these eye/eyebrow materials can use render queue 2452)

160



Render States

Stencil Buffer ]

Preset Reader (Original Hair) = D
77| 2
MotEqual -

Keep =

Render Queusa AlphaTest+2

4 Finally, the key step, use NiloToonRendererRedrawer or manual material append
to redraw the semi-transparent front hair again using a newly created front hair
material variant that uses preset Reader-Invert (Redraw Hair), which sets stencil
Comp = Equal, Pass = Keep with the same Ref ID in step2 (e.g. still 77). This will
only fill the hair hole left out by step3.
(For example, these eye/eyebrow materials can use render queue 2452)
Render States
Stencil Buffer -
Reader-lnvert (Redraw Halir) = | "3
77 2
Equal -

Keep -

AlphaTest+2
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The last step, to make the hair material variant in step4 becomes semi-transparent,
Apply these settings to that material variant:
- Surface Type = Opaque(Alpha)/Outline or Opaque(Alpha)/No Outline

Top Level Control

Surface Type OpaquelAlpha)/Outline = "D

Render material?

- BaseMap Alpha Modify enabled, assign PureBlack4x4 texture from the
NiloToonURP folder.
- Set the strength to a value you like, it controls how much visibility of eye, for
example set 0.5
- Set s front hair? = 1

Edit Alpha channel and Alpha Clipping
~ BaseMap Alpha Modify

Owverall Strength

Strength

Alpha Modify Tex

S Alpha M

Advanced

Semitransparent front hair

With these settings, the material variant of step4 will fill the hair hole of step3 by
redrawing a semi-transparent hair only on top of the hair hole.

*No Z Offset (eyebrow) is needed.

*above pictures are settings of the semi-transparent hair material variant in step4

You should now get this “semi-transparent hair on eyebrow” result after doing the

above step (look at the eyebrow area in the picture below). Rotate the character
prefab in 360 degrees to check if the eyebrow’s visual is good for all camera angles.

VA |

A
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To control how the “semi-transparent hair effect” fadeout to camera angle, use the
Remap section in the picture below

Edit Alpha channel and Alpha Clipping
~ BaseMap Alpha Modify

Overall Strenath
Strength

Alpha Modify Tex
@ Alpha Modify Tex G

Semi transparent front hair

Semi transparent front hair
Is Tront hair? (s @ 1

For example, if you want to let the semi-transparent effect show for more camera
angle, lower the right side value. For example, set remap to [0,0.5]

Here is the expected result after all the setup, for your reference:
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Although it is unlikely to have this problem, but If you still see the eyebrow appears in
the back side of hair, it is likely that you have separated renderer for front hair and
back hair, but they shares the same hair material,

M

To solve this problem, please read the Backup plan.
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Backup plan:

Method (A):

Copy the NiloToonRendererRedrawer from front hair’s renderer, paste as new to
other hair’s renderer that is showing the eye wrongly(those renderers are expected
to share the same material with the front hair renderer)

Method (B):

Switch the hair material that is showing the eye wrongly to another material that
without stencil settings
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Method (C):

Add a “blocker mesh(RenderFace = both)” inside the head to block the draw of
eyebrow’s stencil, where this “blocker mesh™s renderqueue is between
step(1),step(2), this will block the step2 eyebrow’s stencil write due to “blocker mesh”
filling depth buffer first, and step2 can’t pass the depth test when viewed in side/back
camera angles. This will solve the problem by purely preventing unwanted Stencil
write by the eye material in step(2).
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*If you want to know more methods of using the Stencil setting of material, you can
view this list
liiToon's Stencil setting list

Since these stencil methods are quite complex and require a deep understanding of
Stencil, ZTest and Render Queue, if you need any help on setting/understanding
this, feel free to contact us.

NiloToonRendererRedrawer alternative

If you can’t use NiloToonRendererRedrawer due to conflict with other tools that edit the
renderer’s mesh at the same time (e.g., MagicaCloth2’s bone cloth, rendering problem
with NiloToon’s volume), you can redraw a renderer’s last submesh by
assigning(appending) extra materials to the end of renderer’s Materials list. So that allows
you to redraw the last submesh, but you can not pick the submesh index the same as using
the NiloToonRendererRedrawer.

r5 ~ Skinned Mesh Renderer

4% Edit Bounds

Bounds
Center
Extent
Quality Auto
Offscreen o
Hair_Front
A Head (Transform)
Materials
Element O ® M_Hair_Front
Element 1 * M_Hair_Front(redraw on eyebrow)

+ -

This solution only works if your target submesh is the last submesh of a renderer.

Below is the before(left) and after(right):
- Inthe left image, it shows the result of using NiloToonRendererRedrawer as usual
- In the right image, it show the alternative method to redraw the hair, it doesn’t use
NiloToonRendererRedrawer, which should avoid most of the problem
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https://lilxyzw.github.io/lilToon/#/en-us/advanced/stencil

F&. v Skinned Mesh Renderer

% v Skinned Mesh Renderer o R e :
dit Bounds

5 Edit Bounds Bounds

Bounds Center X -0.0002 Y 0.07940 0.07050

Center X -0.00027 ¥ ( 9404 0 50¢ Extent
Extent X 0.070218 Y ( 941 Z 0.027115

Auto

Materials i .
Element O & hair

Element 0 Element 1 &) hair_redraw

Lighting Lighting

Blend Prabes

% hair_redraw

Synec options
(] at
Optimization
[} Nhen Re
7 Bl
iloToon/Miles  Edit... . .
oToon/t-  Edit...

If your target submesh is not the last submesh of a renderer,
to reorder submeshes, it will require you to edit the fbx.
The process depends on your 3D modeling software:

In Blender:

1. Select your mesh

2. Go to Edit Mode

3. Select the submeshes you want to reorder
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4. Press 'P' to separate them into different objects

5. Rejoin them in the desired order using Ctrl+J (join command)
- Join them one by one in the reverse order you want them to appear
- The last object you select before joining will be the first submesh
- Example for a,c,b order: Select b first, then c, then a last, then join

In Maya:

1. Select your mesh

2. Separate the submeshes into different objects

3. Combine them back in the desired order using Mesh > Combine
- The order of selection determines the submesh order
- For a,c,b order: Select objects in order a, c, b, then combine

In 3ds Max:
1. Select your mesh
2. Use Element mode to select submeshes
3. Detach them into separate objects
4. Attach them back in the desired order
- The order of attachment determines the submesh order
- Select the base object, then attach others in the desired order

After reordering, remember to:

1. Check your UV maps are preserved
2. Verify material assignments

3. Export as FBX

4. Test in Unity to confirm the new order
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Perspective removal = wrong culling at the edge of
the screen

First try to enable Update When Offscreen in all character’s Skinned Mesh Renderer

% + Skinned Mesh Renderer

4%  Edit Bounds

Center
Extent
Alto

te When Offscreen k‘

If the above method doesn't work,

try making the bound of Skinned Mesh Renderer bigger, making the bound bigger
can avoid Unity’s culling system wrongly cull your renderer, because Unity’s culling
system always use non-perspective removal geometry for culling, and there is no
way to edit Unity’s culling system unless you have access to Unity’s source code.

%, +~ Skinned Mesh Renderer

i *Euif_ Bounds

Center

Extent
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Perspective removal = objects attached to char not
perfectly matched in 3D

Only NiloToon_Character shader can receive perspective removal, any other shader not
supporting this feature will not be affected by perspective removal (e.g. hand can’t grab a
weapon/microphone perfectly correct)

Easy method
1) Just drag target object’s renderer to NiloToonPerCharacterRenderController

script’s attachmentRendererList (target object should be using NiloToon’s character
shader, and disabled it's NiloToonPerCharacterRenderController)

Make attachment renderers sync with this script's setting (e.g. drag weapon/microphone/stencil effect...renderer here)

Attachment Rendergr List

List is Emply *

Complex method

1) Add a script NiloToonCharacterRenderOverrider to any GameObject

2) Drag the character’s root script to TargetCharacterRenderController slot
3) Drag all attached objects(e.g. weapon) to Targets

v Nilo Toon Character Render Overrider (Script)

Targets

Li

Perspective Removal Settings

Target Character Render Controller

For Source = TargetCharacterRenderController

Target Character Render Controller Mone (MNilo Toon Per Characte: Render Controller)

3

If renderers inside Targets are all using NiloToon_Character shader, all Target's
perspective removal result will be sync to that character(perspective removal result
will be the same)
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Masking IsFace? in material

Use “Is Face?” section’s “Mask Map” to select valid face area, make sure to
enable “Enable Mask?”

It is useful when you combined face and non-face parts into the same material
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2D shadow V|S|b|I|ty threshold

Width
Width Multiplier
Width Mask (Vertex Color)
Enable Ma

use channel
Width Mask (Texture)
Enable Ma

Mask Map

Mix with Base Map

Rim Light Area

Shadow Opacity
Opacity
Shadow Color

Mon Face
Default -

if 2D shadow is missing when shadow caster is very close to shadow receiving surface,
you can tweak DepthTex RimLight&Shadow -> Shadow Area’s Threshold Offset
and Fadeout Range
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Char shadow style (volume)

+ Nilo Toon Shadow Control Volume

« Use Main Lig low Direction

add NiloToonShadowControlVolume to a volume script in your scene if you
didn’t, then you can control the shadow's visual/color globally. For example,
you can use the “Character receiving URP shadow” section, to change how much
light should be blocked by URP’s shadow system.
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Char render style (volume)

+ Nilo Toon Char Rendering Control Wolume

Char Lerp C

Char Ler

ar Indirect Light Min Colot
¥ Light

add NiloToonCharRenderingControlVolume to a volume script in your
scene if you didn’t, then you can control the character’s visual/style/color
globally.
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Reduce bloom on character

You can try using NiloToon/Bloom instead of URP’s Bloom, so you can have
extra control on the character area’s bloom result.

s setting for this volume,

ontrol Volume
Control Volume

ea Overrided Intensity
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Outline blurred by Dof

Classic Outline blurred by Depth of Field

'
i

Classic Outline NOT blurred by Depth of Field

To make classic outline NOT blurred by Depth of Field, your NiloToon Character materials
need to meet these conditions:

e the model is an .fbx, so uv8 smooth outline data can be generated

e HQ Continuous Outline is ON

e Draw in Depth Texture? is ON

- Classic Qutline

Advanced

HQ Continuous Outline

w Outline in Depth Texture

w in Depth Texture

Enabling this Draw in Depth Texture? option will prevent NiloToon_Character’s motion vector
pass’s render, so if you will use TAA/DLSS/Motion blur..., we highly not recommend
enabling Draw in Depth Texture?.
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Face SDF shadow (Genshin Impact/Honkai: Star
Rail

To create face shadow similar to these videos:
O [NiloToonURP] +face shadow gradient texture feature

o 2 a2 /—5v a | miComet(official)
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https://youtu.be/Pkj6tpPThvg
https://youtu.be/gtgME6MJpk4?si=q85vwsgKrt4JozGu

+ NiloToonCharacterMainLightOverrider

Untagged De

Transform

: !‘ A : [#] *Nm ‘oon Character Main Light Overrider (Script)
.o 5
L} . .

\ L ~

2 \

A =
.
&

CharacterMainLightOverrider

yer Default

Direction
ul

Color & Intensity

Priority
Priotity

Add Component




View an example
You can first open the demo project, drag

- NPC_Homeworld_Avatar_Loli_Catalyst_Klee_Edit (NiloToon).prefab
into the scene, and see Klee's face material Avatar_Loli_Catalyst_Klee_Mat_Face.mat.
*Rotate the main directional light and character prefab to see the face SDF shadow result

Apply to your model
To set up a similar shadow in your face material, Face Shadow Gradient Map (SDF) in the

material inspector is the feature to render face shadow similar to Genshin Impact.
(To see this feature, you need to first set Group Ul Display Mode to ShowAll)

Group Ul Display

hMode Showdll= "D

L3

v Face Shadow Gradient Map

Preset
Praset Default -
Face Shadow Gradient Map
@ Gradient Map l D
Face mid line uv.x
Inwer
Mirror LfR?
UV Scale(XY) Pos(ZW)
¥ 1 v 1
Uy

Tiling (XY) Offset(ZW)

Intensity

Remove default shadow
Remove default Shadow
Mask

o Mask Map

Debug

Debug?

You will need to assign a FaceShadowGradientMap to Gradient Map slot.
(you can search these example textures by searching FaceShadowGradientMap, they are
included in NiloToonURP’s .unitypackage already)
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Select Texture

You will have to turn on Debug?, and edit UV Scale(XY) Pos(ZW) until the debug looks like
this. Each character may have a different correct UV Scale(XY) Pos(ZW) value, depending
on the face UV layout of that character.
Mask
o Mask Map

Debug

UV Scale(XY) Pos(ZW)

Also, make sure the NiloToon script attached to the character's root
(NiloToonPerCharacterRenderController) 's Head Bone Transform, Face Forward
Direction, Face Up Direction are set up correctly,

where the green arrow is pointing up, and the blue arrow is pointing to the face's forward
when you turn on Gizmo in the scene window.
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F

~ Milo Toon Per Character Render Contra @ 5t

Character Renderers

Attachment Renderers

Head & Face
Head 2. CH_Head (Transform)
Face Forward
Show Gizma?
Face Up
Show Gizma?

Face Maormal fix

When your face uv didn't match the Gradient Map in shape, you will need to

1) turn on "Debug?"

2) adjust UV Scale(XY) Pos(ZW) to make the gradient map fit on your face uv

3) adjust "Face mid line uv.x" so it is a vertical line on your face uv's nose position
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(e.g. when the nose is at the middle of face uv, "Face mid line uv.x" = 0.5)
(e.g. when the nose is at the left of face uv, "Face mid line uv.x" = 0~0.5)
(e.g. when the nose is at the right of face uv, "Face mid line uv.x" = 0.5~1)

Model requirement
Face SDF feature requires the model to have a complete face uv (not half mirrored).
- Ifthe UVO is suitable for the gradient map, that's good
- If the UVO is not suitable for the gradient map, it will require you to save the
complete face uv in any of the UV1~UV3 channels, where UVO is the UV for the
BaseMap.

Not working for eye/mouth
When this feature works for the face but looks wrong on the eye or mouth, you can consider:

A) use a mask map to mask face SDF feature, so it will NOT affect the eye or mouth area
or

B) provide a custom SDF gradient map for that character to support the shadowing gradient
of the eye or mouth

External Ref resources
Here are some related websites showing more information about this feature, it may hint you
how to create custom Gradient Map for this feature:

(GitHub - akasaki1211/sdf shadow_threshold_map: Cr hadow Threshold M

interpolating SDF) -
(https://x.com/akasaki1211/status/18063228407755859067?ref src=twsrc%5Etfw%7Ctwcam

p%5Etweetembed%7Ctwterm%5E1806322840775585906%7 Ctwar%5E9e666baec3282f51
1cd4ca39a1c06c1a87ec09d7%7Ctwcon%5Es1 &ref url=https%3A%2F %2Fwww.notion.so

%Z2Fnilocat%2F Cel-Note-c5963395359e4a0eal3cab6e266480d12)

184


https://github.com/akasaki1211/sdf_shadow_threshold_map
https://github.com/akasaki1211/sdf_shadow_threshold_map
https://x.com/akasaki1211/status/1806322840775585906?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwterm%5E1806322840775585906%7Ctwgr%5E9e666baec3282f511cd4ca39a1c06c1a87ec09d7%7Ctwcon%5Es1_&ref_url=https%3A%2F%2Fwww.notion.so%2Fnilocat%2FCel-Note-c5963395359e4a0ea3ca66e266480d12
https://x.com/akasaki1211/status/1806322840775585906?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwterm%5E1806322840775585906%7Ctwgr%5E9e666baec3282f511cd4ca39a1c06c1a87ec09d7%7Ctwcon%5Es1_&ref_url=https%3A%2F%2Fwww.notion.so%2Fnilocat%2FCel-Note-c5963395359e4a0ea3ca66e266480d12
https://x.com/akasaki1211/status/1806322840775585906?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwterm%5E1806322840775585906%7Ctwgr%5E9e666baec3282f511cd4ca39a1c06c1a87ec09d7%7Ctwcon%5Es1_&ref_url=https%3A%2F%2Fwww.notion.so%2Fnilocat%2FCel-Note-c5963395359e4a0ea3ca66e266480d12
https://x.com/akasaki1211/status/1806322840775585906?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwterm%5E1806322840775585906%7Ctwgr%5E9e666baec3282f511cd4ca39a1c06c1a87ec09d7%7Ctwcon%5Es1_&ref_url=https%3A%2F%2Fwww.notion.so%2Fnilocat%2FCel-Note-c5963395359e4a0ea3ca66e266480d12

Create a Shadow Threshold Map by interpolating SDF (Signed Distance Field).

(LGenshin Shader Test]MMD/Genshin Impact :// Barbara's Solo¥xMV (2)[CGSS])
(FR{EEERBASZIE IR R )
(
(
(

Signed Distance Field - 1)
ﬂﬂj]—”j&]g_&:_ﬁf/hbuf\ FEEE)
SDFAREE

(htt s://qithub. Com/l ud2/Un|t -Basic- Shader/bIob/master/YuanShen Face shader)
(https://www.bilibili.com/video/BV1sf4y1e7Kd?share_source=copy_web)

185


https://zhuanlan.zhihu.com/p/411188212?fbclid=IwAR2eDaBVYZHkCRVXwZnERYNuCjQb8oc3BMGvlIjnYYcJBwOO2dWzqSBmE90
https://gdcvault.com/play/1034251/3D-Toon-Rendering-in-Hi
https://www.bilibili.com/read/cv9675030
https://www.bilibili.com/read/cv9747920
https://youtu.be/EtlLYYfcvco
https://zhuanlan.zhihu.com/p/279334552
https://zhuanlan.zhihu.com/p/337944099
https://zhuanlan.zhihu.com/p/356185096
https://zhuanlan.zhihu.com/p/361716315
https://www.bilibili.com/video/BV16y4y1x7J1/?share_source=copy_web&vd_source=833e89d3d9a150b0feba26e590fd09ce
https://www.bilibili.com/video/BV1Md4y1D7sZ/?share_source=copy_web&vd_source=833e89d3d9a150b0feba26e590fd09ce
https://github.com/ipud2/Unity-Basic-Shader/blob/master/YuanShen_Face.shader
https://www.bilibili.com/video/BV1sf4y1e7Kd?share_source=copy_web

Kajiya-Kay Specular (hair)

It is a rarely used feature, and it is only for hair "angel ring". Position Offset needs to be
adjusted.

Here is an use-case that use this feature for a dynamic hair angel ring:
i Zyousa + NiloToon

ss8yousa Lilibili
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https://github.com/ColinLeung-NiloCat/UnityURPToonLitShaderExample?tab=readme-ov-file#%E6%B3%A0%E9%B8%A2yousa-httpsspacebilibilicom282994

Shading Grade Map

It is a map similar to occlusion map, but not the same, the only purpose is to offset Lighting
Style's "Mid Point" by the "Shading grade map".
e When shading grade map is gray(linear gray), nothing will happen
e when you paint an area of shading grade map towards black, it will offset the "Mid
Point" so shadow will be harder to appear
e when you paint an area of shading grade map towards white, it will offset the "Mid
Point" so shadow will be easier to appear, similar to an occlusion effect

ocal Lighting and Shadow Style

Lighting Style

Q C ol i , Intensity of local
Mdatl = 1ap)

Directional Light
Mid Paint = L ]

Offsets directional light Mdotl mid po

Mame: |ShadeMidPoint

Indirect Light
Light Flatten

Below is an example of what the Shading Grade Map may look like, please note that the
default settings in NiloToon expect an inverted color map, you can freely control the invert
inside the material.
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https://www.famitsu.com/article/202408/15013
https://www.famitsu.com/article/202408/15013
https://www.famitsu.com/article/202408/15013
https://www.4gamer.net/games/778/G077853/20240822037/
https://www.4gamer.net/games/778/G077853/20240822037/

Specular & Smoothness

The following groups:
- Specular highlights
- Smoothness/Roughness (Specular)

Universal Render Pipeline/NiloTox

ieflection Highlight

ecular/RimLight)

s Specular Highlights

are usually used together as a pair, great for:
- realistic cloth/metal PBR reflection

- realistic skin reflection with sweat / oil, usually used for sexy models, or ero games

(a.k.a H-games)

These functions works very well with the following map:
- normal map
- detail map (normal)
- smoothness / roughness map

Let’'s see some example usage for realistic clothing:

O [NiloToon Unity URP shader] Girls Frontline 2 Exilium - Sharkry rendering
@ [NiloToonURP] Girls Frontline 2 Exilium (2023 CBT3) - Vepley rendering
- ©@ROSE & Bruno Mars - APT. || Cover by Bukuki & Mare Flos

NiloToon Specular & Matcap(Additive) example

It is also possible to use it for realistic skin:
- NiloToon Realistic Skin lar exampl

@ [NiloToon Unity URP shader] Girls Frontline 2 Exilium (2023 CBT3) - MP7 Che...
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https://youtu.be/ST9qNEfPrmY?si=uG9UHChIfYVX8co2
https://youtu.be/1ASipy5Gzb0?si=5nFdqaAlK74fyzO_
https://youtu.be/flBukaMcQmg?si=l7R3okih3WuuABId
https://youtu.be/UeSDWPdR5IQ?si=B5QmC2SzdHC9bia5
https://youtu.be/8Vt1agR4wAE?si=gHWfk4HCaYBP2-Ur
https://youtu.be/cVw0KQ7q1yY?si=GS1X4zoGmt45mvHR

The default specular method is PBR GGX, it means the specular reflection will use the PBR
specular algorithm, you will mainly control the shape of specular using the
Smoothness/Roughness slider. PBR GGX is great for realistic reflection.

¢+ Specular Highlights

Toon

~ PBR GGX

___________________________________________________________ r‘

Below are examples of adjusting ‘Smoothness / Roughness” only:
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fine Specular Area Mas
Specular Maf

fine Specular Method
ular

Multipli

Multiply Base \

int Tex
int Maf

r Tint Mag

© Inspe

Adding Specular Refle

lar Highlig

Rep
Blendin

ecular Area Mas|
ular Ma

Multiply Ba:

Style Remap
Strengtr
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e when "Use GGX Direct Specular" is off, it means the reflection will use the classic
NPR specular algorithm, not the PBR algorithm, so smoothness is useless and relies
on manual shape control

you will mainly control the shape of specular using the style remap slider, great for setting
up hair specular with a mask
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v Q-

nd Color
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Self shadow map follow cam

NiloToonAlllnOneRendererFeature and NiloToonShadowControlVolume has a
toggle useMainLightAsCastShadowDirection, you can enable it if you want
NiloToon's self shadow system use scene's MainLight direction to cast shadow(same
shadow casting direction as regular URP main light shadow, so shadow result will
NOT be affected by camera rotation/movement anymore)

+ Milo Toon Shadow Control Volume

195



Specular reacts to light dir

NiloToonCharRenderingControlVolume has a toggle
specularReactToLightDirectionChange, you can enable it if you want NiloToon
character shader's specular results react to the main light’s direction change, similar
to any regular specular reflection.

+ Nilo Toon Char Rendering Control Volume

Owverall Multiply Color (affecting rimlight & specular)

ct Light Min Color

~ Specular React To Light Direction Change

On the other hand, override it to false, will make the specular not react to light direction,
which will produce a matcap like specular result
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Stencil shader on characters

Use GenericStencilUnlit.shader as an example shader, useful if you want to apply
stencil effects that use drawn character pixels as a stencil mask, or just need an
example shader for reference.

*the leftmost bit of the stencil value will be set to 1 by NiloToon’s pass to indicate it is
a character pixel when the “extra thick outline” is enabled.
For example:

- material’s stencil ref is 3 (00000011)

- the actual stencil ref after the special stencil pass is 10000011
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Prevent write to RT’s alpha

you can use the following setting in the material, set to a color mask that without A
(e.g., RGB)

Color Mask

Write to which Channel?

Temp .fbx on import

These are temporary .fbx files “(you can ignore or delete it safely)xxx.fox” generated by
NiloToonEditor_AssetlLabelAssetPostProcessor.cs, you can always delete these .fbx safely.
anytime you see them, usually NiloToon will clean up them right after any import.

Switch char renderer in runtime

For example, switching hair or clothes.

If any new renderer are not yet included in NiloToonPerCharacterRenderController’s
AllIRenderers list,

Character Renderers
All Renderers

Element O

Element

Element 2

Element 3
Element 4

Element &

After switching renderers, set NiloToonPerCharacterRenderController’s allRenderers count
to 0, this will trigger the script to re-find all latest renderers under this script.
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Use NiloToon’s envi shader

1)Click on your NiloToonAllInOne renderer feature, enable
AllowRenderScreenSpaceOutline

+ Milo Toon All In One (Milo Toon All In One Renderer Feature)

Mile AlllnOne

Metallic
Opaque
Front

Metallic Alpha
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3)Add NiloToonScreenSpaceOutlineControlVolume to a volume component in scene,
enable intensity and drag it to 1

L

Global normal sensitifity Off sat

Global depth seansitifity Off set

# Depth Sensitivity C

4)You should now see you environment renders the same as before, but having
outline on them
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5)(optional) Add NiloToonEnvironmentControlVolume to a volume component in
scene, edit the color rgb and alpha settings to control environment color result

~ Szl 24

[ 4

6)(optional) Add other volume to improve the result, for example, adding
NiloToonAnimePostProcessVolume

ET T [ i [“’bﬁ f i 7t 2
| -
—= T TR 5
== = { I
E 7 . —
= " b
= =
:— E
4 ey | | =
& b .
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s Milo Toon Anime Post Proc

-t Intensity
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Enable screen space outline

1)Click on your active NiloToonAllinOne renderer feature, enable
AllowRenderScreenSpaceOutline

+ Milo Toon All In One (Milo Toon All In One Renderer Feature)

MiloToonAlllnOne

2)In your character material, enable Screen Space Outline section.
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For environment material, you can skip this step.

Width

3)Add NiloToonScreenSpaceOutlineControlVolume to a volume component in scene,
enable intensity and drag it to 1

+~ Mile Toon Screen Space Outline Control Volume

4)You should now see the screen space outline affecting NiloToon’s character and
environment material in the Game view window.
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Specular intensity in shadow

In NiloToonCharRenderingControlVolume, control specularinShadowMinIntensity

« Milo Toon Char Rendering Control Volume

Make char ignore light probe

In NiloToonCharRenderingControlVolume, make:

- charindirectLightMultiplier = 0

- charindirectLightMinColor = a shadow color that looks good in your current
scene

+ Milo Toon Char Rendering Control Volume
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Outline lost on reimport or switching platform

You can try click on that character's NiloToonPerCharacterRenderController script to trigger
a rebake,

+ Milo Toon Per Character Render Controller (Script)

Auto setup this character

Character Renderers

or click [Window/NiloToonURP/Model label/Re-fix whole project!] to rebake all
character prefabs in project(it is very slow), if you are using a build machine that
never play the game, clicking this button before build may solve the “outline
disappeared in build” problem.

File Edit Assets GameObject Component Cinemachine Jobs Tools |Window Help

Panels »

Mext Window Crl+Tab
Previous Window Crl+Shift+Tab

Layouts »

»
e’ 1-.. Collaborate
z NiloToonURP >

Model label Remove all labeled models's label
Debug Window Re-fix whole project!

< Persp Asset Stare
Package Manager

Asset Management 3
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Screen space outline in scene window is flicking

It is a known bug, when you move your mouse, which triggers GUI update, this will
make the scene window’s screen space outline flicker. You can try disable

Allow Render Screen Space Outline in Scene View

~ Nilo Toon All In One (Nilo Toon All In One Renderer Feature)

NilaToeonAlllnOne

utline In Scene View

3
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Screen space outline affected by Game window size
or RenderScale?

It is a known limitation of screen space outline method, we are looking for ways to
avoid this behavior.
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Update NiloToonPerCharacterRenderController’s
AllRenderers list automatically?

~ MNilo Toon Per Character Render Contraoller (Script) @ 3+

Auto setup this character
Auto refill AllRenderers list

Select all Milo materials of this char

(method A)

click “Auto setup this character” button

Doing this will trigger an auto update once, NiloToon will find all valid renderers in all
child gameobjects of this script, and put them to All Renderers list.

(method B)
Or click the “Auto refill AllRenderers list”’ button

(method C)

Or you can set All Renderers list’s count to 0, which will also find all renderers
again automatically.

Character Renderers
Edit Mode Only
Log Mode Mever

All Renderers

Element O o Cube (Mesh Renderer)
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BaseMapOverride per chara

Just like applying a BaseMapStackingLayer to the whole character, common to control:
- Overlay Map
- uv
- Tiling
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Dissolve per chara

In play mode, find NiloToonPerCharacterRenderController at the root of each character, drag
Dissolve Amount from 0 to 1 and you should see the dissolve effect.

| R

See a user example:
https://x.com/parkdonakr/status/1885733190977155523

Highly recommend trying different Mode for finding a better dissolve style, for example, we
use the following Mode when introducing a new character on a 3DLive stage:

-  World Space Vertical Upward

-  World Space Vertical Downward

World Space Moise
World Space "-.-"ertic[::sLUpward
World Space Vertical Downward
Sereen Space Moise

Screen Space Vertical Upward

Screen Space Vertical Downward
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https://x.com/parkdonakr/status/1885733190977155523

Dither fade per chara

In play mode, find NiloToonPerCharacterRenderController at the root of each character, drag
Dither Fadeout’'s Opacity to 0 and you should see the dither transparent effect.

B = )
o N,

It required High RenderScale and TAA/DLSS to blur the holes of dither effect.
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Dissolve/dither target renderers/materials only
Solution A (Recommended):

Don’t add extra NiloToonPerCharacterRenderController. Then use NiloToon character
material’'s Allow Dissolve? as a mask to control which material can be dissolved, you can
control this toggle(float) in runtime via your custom C# script.

For example, if you only want to dissolve a jacket material, you will need to:
1. iterate all materials, set their _AllowPerCharacterDissolve to 0 (Material.SetFloat)
2. only set the jacket material’'s _AllowPerCharacterDissolve to 1 (Material.SetFloat)
3. Use NiloToonPerCharacterRenderController’s dissolve slider as usual, but now only
the jacket material can receive the per character dissolve effect

Shader Universal Render Pipeline/MNileToon/MNilaToon=

o per charl

Per Character effect options

Allowed Per Character effects

Dither Fadeout

Solution B:

1) copy and paste the root NiloToonPerCharacterRenderController script to that renderer
2) click 'Auto refill AllRenderers list' button on the root
NiloToonPerCharacterRenderController

3) Now you can apply controls to that specific renderer alone (e.g. dissolve a jacket alone)

Please note that the controls of two NiloToonPerCharacterRenderController will be
independent of each other. For example, after the above setup, a tint color control from the
root NiloToonPerCharacterRenderController will not control that specific child renderer
anymore
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Disable pass per material
3

Pass On OFf

Allowed Pass

DepthOnly/DepthMormals
MiloToon pa
Mila

MiloToonExtraThickOutline

In material’s Pass On/Off section, you can control the following per material:
- material cast URP’s shadow?

- material cast NiloToon’s shadow?

- material render extra thick outline?

- material draw into depth texture?

214



Terrain = Unity crash

+ Milo Toon All In One (Milo Toon All In One Renderer Feature)

Mame MiloToonAlllnCne

Char SelfShadow

Shadow A

Shadow LR

Quality

Fix shadow artifacts options

Depth Bias

Use Mdot L Fix

Fix unity crash

Disable Perfect Culling For Shadow Casters in NiloToonAlllnOneRendererFeature, but
disable it will make shadow culling not always correct if shadow caster is not visible on
screen.
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Char darken by SSAO

« Screen Space Ambient Occlusion (Screen Space Ambient Occlu

Mame ScreenSpaceAmbientOcclusion

Depth Mormals

ct Lighting Strength

Sample Count

Try to disable After Opaque.

When After Opaque is enabled, it will draw SSAO on top of Opaque character
materials pixels, which is not desired for Non-photorealistic rendering (NPR) shaders
since it feels dark and dirty.
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Metal/reflect/rim/specular material

You can use these functions within the character material to produce metal material:

(1) Mat Cap(alpha blend)

you can download matcap textures from:
https://www.kchapelier.com/matcap-studio/#gold
https://github.com/nidorx/matcaps

217


https://www.kchapelier.com/matcap-studio/#gold
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(2) Environment reflection

this feature will display scene’s reflection probe data, so this feature will require you
to bake reflection probe in scene

3

HEH BRI R R R R R R R R R R R R R R R R R R R R

Apply Intensity

Brighti

»nal Environment Reflecti

ilar (for hair) (Default O perimental)

(Default Off)

r (for hair) (PEETT rimental)

rimental)

Emissio
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(3) Mat Cap(additive)
Ideal for adding rim light or high light using a matcap texture
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(4) Specular Highlights

I illilﬂﬂ} F
|
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Black/white stocking material

Solution A:
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Use Basemap stacking Layer, set:
- multiply blending mode
- mask uv = matcapUV
- mask texture = matcap soft shadow
- tint color = a darker than white color
then you can tint the a surface only at glazing angle

Solution B (not recommended):
use Matcap (alpha blend) with a stocking matcap texture
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Brighten char in dark envi

use NiloToonCharRenderingControlVolume to adjust
- Char Indirect Light Multiplier, set a higher value
- Char Indirect Light Min Color, set a brighter indirect color
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or NiloToonShadowControlVolume, just disable average shadow completely

File Edit Assets VRMO Jobs Tools Window Help

ct G UniGLTF  Cinemach hine

VRMO Jobs Tools Window Help

Fils Edit Assets GameObject Component

1 & % Do
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Outline fixed width WS(world space)

«+ Milo Toon Char Rendering Control Volume

to make the outline never change width in world space, it will require you to use volume ->
NiloToonCharRenderingControlVolume -> Char Outline Width Auto Adjust To Camera
Distance And FOV , edit the value from 1 ->0

226



Shadow acne - single face mesh

try editing the RenderFace of NiloToonShadowCasterPass from front/both -> back, it may
solve the problem
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After changing NiloToonSelfShadowCaster pass’s Render Face from both -> Back, shadow
acne disappeared

Render Face|Cull
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Hide “shadow split line” between face & body mat

1.if you turn on Is Face for face material, shadowing between face material and body
material is different. In the image’s right side, it shows the body material setting, it
doesn’t have Is Face turn on.

mbined face and other parts

Optional Fac

2.but if you turn on Is Face for body material, lighting for body material is not
correct(e.g. hand)

(Default Off)

jroup for face ma

of lighting

If the r

Optional Fac
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3.The solution is to turn on Is Face for body material, and also turn on
_UseFaceMaskMap, then draw a _FaceMaskMap to make only the upper part of the
neck become Is Face, and the rest of the body material is not Is Face.Doing this will
produce a soft gradient showing from Is Face(upper part of the neck) to not Is
Face(lower part of the neck), which looks better.

*You can also not editing the body material, and only edit the face material(by using

_FaceMaskMap), either of these method will work also
1} vBIE

Face? (Default Off)

RERHARAHARRERRR RRGRARARARRBRHR
n turn on

better set of lighting and outline settings

\
this image below shows the neck color texture

you will want to draw a blurry mask _FaceMaskMap like this (if you prefer a sharp
line that matches the head’s jaw geometry or matches shadow color drawn in
BaseMap, it is also possible)
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Improve face’s Qutline

if you turn on Is Face? for face material, a stronger default outline ZOffset
_OutlineZOffsetForFaceArea(0.02) is applied, it will remove most of the ugly
outline around eye and mouth, but it may also remove the face shape outline. see
the image below.

T

controlled by Texture

Solution A: make _OutlineZOffsetForFaceArea lower, but ugly outline may appear
around eye and mouth again, you will need to fix them using your own OutlineWidth
map or vertex color

dth controlled by Texture '

arker Is reduce width) (Default white)

Outline Z Offset for hiding ugly outline

optional Outline Z Offset controlle Texture

Solution B: keep _OutlineZOffsetForFaceArea high enough, turn on
_UseOutlineZOffsetTex, and draw _OutlineZOffestMask to make
_OutlineZOffsetForFaceArea only apply to ugly outline areas(eye/mouth), but not
face shape area, so face shape outline will not be affected, while eye’s outline will

al Outline Wi con ed by Texture
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Transparent and outline

For the Opaque material, use surface type = Opaque/Outline or Opaque(Alpha)/Outline

[

Surface Type Preset
OpaguefOutline -

For the transparent material, use surface type = Transparent(ZWrite)/Outline

Surface Type Preset

- LA

Surface Type Transparent{ZWrite)/Cutline = *2

then their outline will work together
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Outline ZFight in mobile build

In mobile/WebGL, especially OpenGLES,
Try to:
- lower the far plane of camera as much as possible (e.g. 1000 -> 100)
- increase the near plane of camera as much as possible (e.g. 0.03 -> 1)

it may solve the outline ZFighting problem.
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Cam output char’s alpha

If you need to render the character's alpha channel for game Ul, RenderTexture, png, mov,
OBS, Spout..

You can read this section for solutions.
When is char alpha needed?
If you are in the following situations:

- You want to render character to a Render Texture, where alpha of the Render
Texture is the character’s mask (e.g., for displaying 3D character using UGUI
Rawlmage in your game’s Ul)

- You want to use Recorder to generate .png or .mov, where alpha is the character’s
mask

- You want to use OBS to capture Unity’s game window or a RenderTexture(Spout),
where alpha of the rendering is the character’s mask, for example, for VTuber 3D
streaming using Unity Editor as OBS’s transparent overlay
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Camera settings for alpha
When using URP(Unity2022.3 or lower), your camera needs to use the following

settings in order to output the character's mask to alpha.

+ Camera

im Academy

Clipping Planes

Rendering

Default Renderer (UniversalRenderPipelineAss

Mone

Solid Color

URP’s current design will discard any alpha rendered if there is any active post
process/HDR, the above camera setting is the only solution to output character’s
alpha if you don’t edit URP’s source code.

*Please Note that effects like bloom are PostProcessing, so all those effects will be
turned off after turning off the Post Process toggle in the camera(see above image).
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*In the future, a new ‘Alpha Preservation’ option may be provided in Unity6, this
may allow you to skip the above setup.

Vote for Alpha+Postprocess

If you want URP to support alpha with postprocess(e.g., bloom), please vote for:
Post-Processing - Alpha Preservation Setting - Unity Platform - Rendering & Visual

Effects | Product Roadmap

Recorder Settings for alpha
When using Recorder 3.x or 4.x (Unity 2021.3 or Unity 2022.3), you can only

output alpha channel to .png or .mov using these modes:

- Source = Texture Sampling (Easy to use, but bad AA quality & limited to
4K)

- Source = Render Texture Asset (More complex setup, but best AA quality

& allow 8K + MSAA. We(NiloToon’s developers) always use this method)

Recorder

+ Add Recorder

+ [ta Image Sequence

Render Texture

Size

Flip Vertical
Output Format

Media File Format
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https://portal.productboard.com/unity/1-unity-platform-rendering-visual-effects/c/2149-post-processing-alpha-preservation-setting
https://portal.productboard.com/unity/1-unity-platform-rendering-visual-effects/c/2149-post-processing-alpha-preservation-setting
https://portal.productboard.com/unity/1-unity-platform-rendering-visual-effects/c/2149-post-processing-alpha-preservation-setting

Output alpha .png

Method: Quick & Easy

In Recorder, use Source = Texture Sampling if you want the following pros & cons:
- Quick and Easy to set up
- bad AA quality (e.g., bad classic outline)
-  maximum 4K(2160p) png

ecoraer

START RECORDING Frame Rate

Single Frame

Target Frame

+ Add Recorder i Recorder Typ Image Recorder Settings

s k&l Image Sequence
Texture Sampling

ActiveCamera

Renderir
Cutput R
Flip Vertical

Format

should be produced.

*You can select the desired Output Resolution (maximum 4K/2160p).
*If you need 8K/4320p, this method won’t work, see Method:Best Quality
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Method: Best Quality

This is the method we(NiloToon developers) always use to produce the best quality
png, it is a bit complex to set up, but if you aim for best quality alpha png, this is a
practical option.

In Recorder, use source = Render Texture Asset if you want the following pros &
cons:

- best MSAA quality (e.g., MSAA 4x or 8x)

- Unlimited resolution above 4K (e.g., 8K)

- More complex setup

Recorder

START RECORDING Frame Rate

Constant

Single Frame g s 60

¢ [@l Image Sequence

Flip Vertical
Output Format

Media File Format

Set up
To produce the best alpha png, follow these steps:

1.Create a new RenderTexture in project window

2.Set RenderTexture’s Size(e.g., 4320x4320, 3240x6480), Anti-aliasing (e.g, 4
samples). You can keep the RenderTexture’s other settings such as format as
default
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0 Inspector

s v e Toxur (Rnder

Dimension

Anti-aliasing

Enable
Dynan

Random Write

Wrap Mode Clamp

Filter Mode Bilinear

3.Assign this RenderTexture to your active camera’s Output > Output Texture slot.
It is normal that you can’t see anything in Game window after this step

Output
Output Texture 7 New Render Texture

Both

START RECORDING

Single Frame

« [l Image S

Flip Vertical
Format

Media File Format

Outpuit File

Using the above recorder settings, then click START RECORDING, and your alpha png
should be produced with good quality Classic Outline AA.
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Broken RenderTexture

Rendering 4320x4320 (8K) + MSAA 4x will require a good GPU to support it, if the
RenderTexture’s result looks completely wrong when using such a high resolution
and high MSAA, usually a red error will be produced in editor’s console:

In this situation, you can:

- cut the Size in setting in the RenderTexture if there are many empty space in
png wasted, which allows you to cut out unneeded empty area(e.g., use
2160x4320 for vertical character png, or use 4320x2160 for horizontal
character png)

- lower Anti-aliasing

- lower Size

8K->4K in PS/CSP

You can downsample the big 8K(4320p) png back to a 4K(2160p) png in software
like Photoshop or Clip Studio Paint, it will generate a much better 4K png than
rendering the 4K png directly in Unity Editor.

*This step is similar to a manual SSAA, you can apply this to recording video also if
your computer is good enough GPU to handle.

Postprocess(bloom)

If you need post process (e.g., character bloom) in the result png, you will need a
“2png” method:

- png-A: a png without alpha, with all the postprocess as usual

- png-B: a png with alpha, but without postprocess
Then you can manually composite the final png using png-A as rgb color, and
png-B as alpha, using tools like photoshop.
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Output alpha .mov:
Everything is similar to the above Output alpha .png, so we will skip some details,

you can read the .Output alpha .png section, and apply the method to .mov,
everything is the same.

Method: Quick & Easy
In Recorder, use source = Texture Sampling

Movie Recorder Settings

Texture Sampling

v [ Movie

ActiveCamera

(1.7778)

4K - 2160p

Format
ia File Fo
Apple ProRes
HD Rec. 709

Method: Best Quality

In Recorder, use source = Render Texture Asset, you need to assign the same

RenderTexture to your Camera’s Output Texture also.
START RECORDING )

Manual

X Render Texture Asset
« [ Movie

TexturelnYourProject

Flip Vertical
Include Audio

Format

HD

Qutput File
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Source=RenderTextureAsset
In Recorder, when using Source = Render Texture Asset mode, URP’s rendering
will not use any RenderScale / MSAA settings, so you should use a much higher
RenderTexture Size and Anti-aliasing to output a high enough quality result. (for
example, use at least 3840x2160+4xMSAA RenderTexture for a 1920x1080 final
display, this can produce a high enough quality image/videos)
0 Inspector 3

1r tender Texture roject (Render Texture) @3

Open

Dimension 20 :
4 samples

38A8_UNORM

32_SFLOAT_S8_UINT

1
03

Enable Mip Maps
[:u-?.-| amic Scalir 10}

Wi dp Mode I:i | a r'l.'ll'.-:'

h depth must have an Aniso Leval of 0.

Shadow Sampling Mode Mone
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Spot/point as rim light

Try using NiloCinematicRimLightVolume in volume, which will turn all additional lights(spot
light / point light / additional directional light) into rim light for NiloToonCharacters
materials, and also unlock additional light's max contribution, so rim light can become very
bright.

When combined with NiloToon’s bloom, you can produce great rim light result using
additional lights with different color, position and direction

*when using multiple directional lights, only 1 of them will be treated as Main Light, and
others will be treated as additional light by URP.

If the sun light is assigned, that light will be the main light,

else the highest intensity directional light will be treated as Main Light, other directional
lights will be treated as additional light.

See Additional Light Settings for details and examples.
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Before adding any additional light:

After adding some additional light, without NiloCinematicRimLightVolume, the result is too
bright:

L 1e
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After adding NiloCinematicRimLightVolume, below images show different settings of this
volume, notice that the over bright additional light is now become a bright rim light
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v Volume

Untagged

Transform

# v Volume

il

Default

New

Qverride this setting for this volume.

v Color Adjus

ments

Add Override

Add Component

Clone




Achieve 0 GC alloc

If your project uses Terrain, in all NiloToon’s renderer feature,
- turn off Perfect Culling For Shadow Casters, this will prevent terrain crash
- turn off Terrain Crash Safe Guard, this will remove GC alloc

+ Milo Toon All In One (Milo Toon All In One Renderer Feature)

MName MilaToanAlllnOne

Outlin

Outline

I ngs

Average URP shadow map

Sphere Shadow Te

Anime PostProcess

Anime Post Proces

Eloom PostProc
Uber Po

adow Direction

ulling For Sha ters

f crash (terrain), enable it!

Terrain Crash Safe Guard
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If your project don’t use terrain,
- turn on Perfect Culling For Shadow Casters, this improves shadow quality
- turn off Terrain Crash Safe Guard, this will remove GC alloc

+ Nile Teon All In One (Nilo Toon All In One Renderer Feature)

Name NiloToonAlllnOne

Outline settings

Cutline

Misc settings

Ml tings

Average URP shadow ma

: » Shadow Te:

Anime PostP

Anime

Shadow Dir

Quality

Shadow May

Fix shadow artifacts options
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VRM mat resets to MToon

After

- deleting the Library folder

- Reimport All

- export .unitypackage to a new project

All my vrm materials are reset to MToon original material(magenta error color in URP), How
to stop it?

It is the UnVRM(0.x)’s design, there is no option to stop it.

Solution A:

Use Windows > NiloToon > Create prefab variant and materials

This will:

1) clone all materials from the selected prefab to a new folder

2) change these materials to NiloToon

3) create a prefab variant from the selected prefab

4) assign those cloned materials to your new prefab variant as an override.

This way, the original vrm materials are not being used in your prefab variant
anymore, the override materials that you cloned will be used instead. So no matter
how UniVRM edit / reimport / regenerate the original vrm materials, it won't affect
your prefab variant anymore.

Solution B:

Just upgrade to UniVRM 1.0, then you can use .vrm files just like any .fbx, and don’t
worry about the material reset to MToon again
https://github.com/vrm-c/UniVRM/releases

Solution C (Not recommended):

- rename the extension of .vrm to something else (e.g., character.vrmDisabled
instead of .vrm)

- delete or not including the .vrm file on .unitypackage export

This way the UniVRM reimport code for .vrm file will not be triggered, since there are
no .vrm files anymore

Solution D (Not recommended):

export the materials as a .unitypackage, reimport it again every time you see error
shader
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https://github.com/vrm-c/UniVRM/releases

High saturation char bloom

Use NiloToon Bloom Volume, set saturation boost higher, it will result in a more colorful
bloom, instead of white bloom. It is critical to use this feature, if you want to create specific
bloom color (skin with reddish bloom color)

*Before enabling any NiloToonBloom
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*Control the input brightness of character using Character BaseColor Multiplier, it will
cancel out the additive brightness due to additive bloom, making the character having bloom
but still not over bright
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ume

*Finally, increase the saturate Boost of Bloom, this will allow character skin(usually in
pink~orange hue) to emit a reddish bloom color, instead of a white bloom color, in many
situations a reddish bloom on skin will be much better than a white bloom on skin
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Search/Filter in Material Ul

Use NiloToonCharacter material’'s search bar, type the group or property that you
are looking for(e.g. ShadowColor, Outline, rim light, specular...... ), it will filter the
group/properties for you, showing only those that you are looking for.

- RimLight+Shadow 2D

 Shadow Colaor
MatCap (Shadow)

Receiving ShadowMap Shadow

+ Receive Milo ShadowMap?

if you want to search a property, use Property search mode

- RimLight+Shad
- Shadow Color
MatCap (Shadow)

Receiving ShadowMap Shadow

+ Receive Milo ShadowMap?

if you want to search a group, use Group search mode

¢ RimLight+Shadt

» Shadow Color BT

MatCap (Shadow)

Receiving ShadowMap Shadow

« Receive Milo ShadowMap?

*By default it will search for group first, if no matches, it will search properties instead
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Parallel import corrupts prefab

Unity - Manual: Importing assets simultaneously

NiloToonURP’s model(fbx) import requires single-thread(since it will create new
temporary .fox Assets for calculating smoothed normal for outline), so Parallelimport
will not work. If enabling Parallel Import produced any error, or led to the prefab
corruption or missing prefab, you need to turn off Parallelimport in

Project > Editor > Asset Pipeline > Parallel Import = off

£ Project Settings

/e Perfarmance Editor

Unity Remote

ize Inline Mappin n One Line

Default Behaviour Mode

the corrupted prefab
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https://docs.unity3d.com/Manual/ParallelImport.html

MagicaCloth broke outline

In MagicaCloth/MagicaCloth2, the default value for Normal And Tangent Update Mode is
Update Normal Per Frame, where tangent is not updated, but NiloToon still tries to use the
invalid tangent data for outline’s calculation in the shader, so you need to override it to
Update Normal And Tangent Per Frame.

o ¥ MagicaRenderDeformer

Open Cloth Monitor
Update Mode
Normal And Tangent Update Mode Update Normal Per Frame
Bounds Update Mode None

Create

4.._.)
*2 images above show the wrong MagicaCloth settings, resulting wrong outline
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If you change the deformer setting to Update Normal And Tangent Per Frame, both the
Cloth simulation and NiloToon will work correctly together.

o ¥ MagicaRenderDeformer

Open Cloth Monitor
Update Mode
Normal And Ta 1t Upc Update Normal And Tangent Per Frame
None

Create

*2 images above show the good MagicaCloth settings, resulting good outline

For Magica Cloth2, the setting is here:
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v MagicaCloth

Main

Mesh Cloth

y Position And Mormal Tangent
Reduction Setting k‘

The problem occurred because the tangent was not cloned to the mesh for cloth simulation,
and NiloToon’s classic outline requires tangent.

In other words, for SkinnedMesh with MagicaCloth and NiloToon, Update Normal And
Tangent Per Frame is always required.
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Anti-aliasing (AA) quide

TL;:DR - best AA?
Summary:
- For RenderScale <=1 and NVIDIA RTX GPU support only = DLSS + MSAA
- For RenderScale <=1 and all GPUs support(e.g. AMD / console) = FSR3 + MSAA
- For RenderScale > 1 and no unacceptable TAA ghosting & blur = TAA
- For RenderScale > 1 and has unacceptable TAA ghosting & blur = MSAA*
Note: This list excluded Unity6 STP and Intel's XeSS, not because they are bad (actually
they should be similar or better than FSR3), just we didn’t use them often to give a
conclusion.

AA Quality for overall graphics:
- For RenderScale <=1, [Best] DLSS >> FSR3 > TAA >>> MSAA* [Worst]
- For RenderScale > 1, [Best] TAA >>> MSAA* [Worst]

AA Quality for Classic Outline only:
- For RenderScale <=1, [Sharpest] MSAA* >> DLSS > FSR3 >>>>> TAA [Blurriest]
- For RenderScale > 1, [Sharpest] MSAA* >>>>>>>> TAA [Blurriest]

Note: DLSS and FSR3 are not usable when RenderScale > 1
Note: the above MSAA* means MSAA + FXAA/SMAA/Off

Our AA choice
In real projects (mainly VTuber 3D live PC projects for us), which focus on visual quality,
running on high-end PC, we choose AA in the following order:

1. MSAA = 4x/8x, RenderScale = 2, Camera AA = off as our default AA choice first,
due to MSAA never producing ghosting / blurriness, and MSAA doesn’t require all
opaque shaders having a correct depth and motion vector pass. We may also
enable CameraAA = FXAA/SMAA if it helps, FXAA/SMAA may improve 2D rim
light's AA when compared to Camera AA = Off.

2. The above solution(1) will likely solve all Classic Outline’s AA problem due to
MSAA, but if NiloToon character’s rim light, screen space outline, PBR specular
or any small objects have shading aliasing due to low game window resolution,
low RenderScale or small renderer on screen, we will switch to use
MSAA = off, RenderScale = 2, Camera AA = TAA to stop all kind of aliasing.

TAA will likely solve most of the aliasing problems, but TAA comes with
disadvantages of ghosting and blurriness due to the nature of TAA (TAA is
temporal AA, which mixes the new frame with history frames to produce AA).

3. Atlast, if the above solution(1) or solution(2) are both not producing good enough
graphic results, or not producing good enough performance(fps) due to
RenderScale = 2 when rendering 4K/8K, we will switch to use
DLSS ‘s Native AA (MSAA = off~8x, RenderScale = 1, Camera AA = off).

This will likely solve all AA problems, but they will also lock your RenderScale to <=
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https://assetstore.unity.com/packages/tools/utilities/dlss-upscaling-for-unity-262761
https://assetstore.unity.com/packages/tools/utilities/fsr-3-upscaling-for-unity-252172
https://docs.unity3d.com/Packages/com.unity.render-pipelines.universal@17.0/manual/anti-aliasing.html#temporal-anti-aliasing-taa
https://docs.unity3d.com/6000.0/Documentation/Manual/urp/stp/stp-upscaler.html
https://assetstore.unity.com/packages/tools/utilities/xess-upscaling-for-unity-286113?srsltid=AfmBOop7rB-0g4jnjm_ss1rHPzvw14X-ne2qA_Ec--uUqOmbmUX-lEr1
https://assetstore.unity.com/packages/tools/utilities/dlss-upscaling-for-unity-262761
https://assetstore.unity.com/packages/tools/utilities/fsr-3-upscaling-for-unity-252172
https://docs.unity3d.com/Packages/com.unity.render-pipelines.universal@17.0/manual/anti-aliasing.html#temporal-anti-aliasing-taa
https://docs.unity3d.com/Packages/com.unity.render-pipelines.universal@17.0/manual/anti-aliasing.html#temporal-anti-aliasing-taa
https://assetstore.unity.com/packages/tools/utilities/dlss-upscaling-for-unity-262761
https://assetstore.unity.com/packages/tools/utilities/fsr-3-upscaling-for-unity-252172
https://docs.unity3d.com/Packages/com.unity.render-pipelines.universal@17.0/manual/anti-aliasing.html#temporal-anti-aliasing-taa
https://docs.unity3d.com/Packages/com.unity.render-pipelines.universal@17.0/manual/anti-aliasing.html#temporal-anti-aliasing-taa
https://assetstore.unity.com/packages/tools/utilities/dlss-upscaling-for-unity-262761
https://assetstore.unity.com/packages/tools/utilities/fsr-3-upscaling-for-unity-252172

1, so you can’t use RenderScale = 2 to boost graphics quality / sharpness anymore.
*DLSS is only suitable for 4K or above Game Window
*For better Classic Outline quality, we may still enable MSAA together with DLSS

If you are making a 3D concert live or game, it is worth paying some time to experiment with
the above 3 methods:

1. MSAA (+ FXAA / SMAA / Off), RenderScale = 2

2. TAA, RenderScale =2

3. DLSS ‘s Native AA (+ optional MSAA)
Try these 3 types of AA solutions and see which one is the best for your project.

If you don’t want to try every AA, and just want to pick the best AA immediately for your
project, follow the setting from Our AA choice or TLDR; Which is the best AA?

AA can improve the overall rendering massively if done right, so it is worth spending time
experimenting with different AA. Make sure to validate your AA result in camera motion and
with character animation playing, since DLSS will produce perfect results for static cameras
and objects, it may give you the false conclusion that DLSS is always the best, although in
most situations, Solution3(DLSS + MSAA) is actually the best for high fps real-time rendering
4K 3D live when target RenderScale is <= 1, giving you a great balance of graphics quality
and performance.

Settings that affects AA
To improve the quality and anti-aliasing(AA) of NiloToon shader’s features, such as:
- classic outline & screen space outline
- 2D rim light
- self shadow map
- specular highlights

you can set a higher value for the following settings to improve quality and anti-aliasing, but
doing so will also slow down the GPU rendering performance:

- Game resolution (affects outline and rim light quality)
B Game # Scene
Game * Display 1 ~ FullHD (1

¢ Full HD {
(1

aH 14
4K UHD (3840x2160) k‘

- Render Scale (affects outline and rim light quality)
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Quality

Clipping Planes

al Camera

Rendering [ 7]
Default Renderer (High Fidelity_PipelineAsset_Forward =
Anti-aliasing Mo Anti-aliasing
NaNs + Mo Anti-aliasing
Dithering Fast Approximate Anti-aliasing (FXAA)
R Subpixel Morphological Anti-aliasing (SMAA)

~+ DLSS_URP (Script)

DLSS Settings

MSAA (affects classic outline quality only, will not improve screen space outline /
rim light / specular aliasing etc)

Quality

HDR

aling Filter

Lighting

hiain Light
NiloToon’s self shadow map resolution & soft shadow(affects NiloToon’s self
shadow map quality only)
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+ Milo Toon All In One Renderer Feature (Milo Toon All In One Renderer Feature)

Mame MilaToanAlllnOneRendererFeature

Settings

Outline settings

Outline Settings

Misc settings

Anime PostProcess
Anime Post Proc

Bloom PostProcess
Uber Post Pro

Char SelfShadow

Char Self Shadow Settings

Enable Nilo Char Shadow map
Enable?

= Style

Unity’s AA document
To have a basic understanding of Unity URP’s MSAA/FXAA/SMAA/TAA, you can read this

document: Anti-aliasing in the Universal Render Pipeline

External AA document
© Tech Focus: Anti-Aliasing - What Is It And Why Do We Need It?

MSAA + FXAA/SMAA
In Unity URP, FXAA/SMAA can be used no matter MSAA is on or off, so you can create
combinations of MSAA/FXAA/SMAA, for example:

- MSAA + FXAA

- MSAA + SMAA

- MSAA only

- FXAA only

- SMAA only

- noAA

Each AA has their strength and weakness:
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- MSAA is the best AA for geometry edge(e.g., Classic Outline’s AA), also it will not
produce any overall image blurriness, but it is extremely GPU resource intensive on
high resolution like 4K or 8K, and can’t improve the AA on any other aspect like rim
light, screen space outline, high tiling texture, specular highlight

- FXAA is the fastest AA, but overall blurrier than SMAA/MSAA

- SMAA is slower than FXAA, but overall sharper than FXAA, although SMAA’s
anti-aliasing is not very helpful for outline

*If you mainly want to improve Classic outline’s AA, within these 3 options
(MSAA/FXAA/SMAA), only MSAA is useful, FXAA/SMAA are not helpful for Classic outline’s
AA

TAA vs MSAA
In Unity URP, TAA can only be used when MSAA is off, so you can only use either TAA or
MSAA, but not both together.

When comparing TAA with MSAA,

- Overall image AA: TAA is better, since TAA can handle any kind of aliasing, while
MSAA can only handle geometry aliasing (MSAA is only good at geometry edge,
classic outline’s AA, but fails in all other types of aliasing problems)

- Classic outline AA quality: MSAA is the best, TAA fails in fast motion

- Screen space outline AA quality: TAA is better, since MSAA can’t improve it

- Rim light AA: TAA is better, since MSAA can’t improve it at all

- Specular AA: TAA is better, since MSAA can’t improve it at all

- Performance: TAA is better (but in mobile, MSAA may be better due to hardware
support)

- Sharpness: MSAA is better since it will not blur the result, while TAA is very blurry
by design

- Ghosting artifact: MSAA is better since it will not produce ghosting artifact, while
ghosting artifact may be produced by TAA on the motion trail of any fast moving
object

- Shadow AA: TAA's blur can slightly improve it. MSAA can’t improve it at all

- Project’s shader requirement: MSAA doesn’t require depth/motion vector pass,
while TAA requires every opaque materials having depth and motion vector pass,
else a huge amount of ghosting artifact will be produced

- Editor version requirement: MSAA exists in all URP versions, while TAA only exists
in Unity2022 or later

In summary, if DLSS/FSR3 is not an option for your project, and you are willing to accept
ghosting and blurriness from TAA, TAA is a more visually stable option than MSAA in
general.

How to use TAA

To select TAA for a Camera:

1. Select the Camera in the Scene view or Hierarchy window and view it in the Inspector.
2. Navigate to Rendering > Anti-aliasing, and select Temporal Anti-aliasing (TAA).
3. Navigate to Output > MSAA, select Off
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The following features cannot be used with TAA:

e Multisample anti-aliasing (MSAA)
e Camera Stacking
e Dynamic Resolution

For details about TAA, see: Anti-aliasing in the Universal Render Pipeline

TAA vs. MSAA benefits

Especially for rim light, specular and screen space outline, TAA can solve almost any kind
of aliasing problems, while MSAA can only solve Classic Outline’s aliasing problem.(e.g.,
2D rim light aliasing is easily visible when using MSAA only if the character is small on
screen and having motion)

TAA on mobile?

TAA is capable when rendering in extreme low resolution such as mobile(540p), outline is
still visually stable although extremely blurry, while MSAA may start to fail visually when
resolution is too low(e.g., lower than 720p).

* In a 1080p mobile screen, when RenderScale is 0.5, the actual rendering is 540p already
* For examples of mobile game using low resolution and temporal AA solutions similar to
URP’s TAA / FSR3, you can download ZE7 A FJL < XA2—, Genshin Impact, Wuthering
Waves to a real phone and have a look, running these game on a phone allows you to
render in an extremely low rendering resolution, so you can inspect the result of low
resolution + temporal AA / FSR3.

TAA issue (ghosting)

Even when all opaque shaders having correct depth and motion vector pass rendered
already, TAA ghosting can still exist in some situations, if you use TAA, please keep ghosting
artifacts in mind.

The following example will show what TAA ghosting is, and when it will appear.

- when the background is displaying a high frequency detail with dense change of
brightness(e.g., a big TV screen in a 3D live concert, bright screen with many black
circles mask pattern), and the front character is moving in fast motion = TAA ghosting
appears)
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*In the above images, the left image shows TAA ghosting(right hand’s ghost trail, visible on
the back screen), but just by removing the back screen’s black circle mask without any other
edits, TAA ghosting will become hardly visible.

AA/Quality presets
According to your use case, different setting will be suitable for you, here are some common
settings for your reference, you don’t need to follow strictly:

Editor recorder (max)

Use this when recording an MV or trailer, especially when using Recorder!

- Game window or Recorder resolution = 2160p(4K UHD)

- RenderScale = 2

- Camera’s AA = pick the one that looks the best, but likely it is not important

- MSAA = 4x~8x (When RenderScale = 2, if MSAA is too slow, use 2x or None)

- NiloToon’s self shadow resolution = 4096 or above

- NiloToon’s self shadow soft shadow quality = high
*these settings assume a good GPU with enough VRAM (e.g. better than RTX2060 SUPER /
RTX3060)
*If you prefer TAA over MSAA, override:

- Camera’s AA = TAA (very high)

- MSAA = None
Due to disabling MSAA, VRAM requirement for this method will be lower
*If you prefer DLAA, override:

- Camera’s AA = None

- Attach DLSS_URP script on camera, use Native AA mode

- RenderScale = 1 (automatically locked by DLSS script, you can’t edit it)

- Game window or Recorder resolution = 4320p(8K UHD), not 4K
Note: After the recording, a huge 8K video is produced, using video encoding software(e.g.
HandBrake) to down sample the video back to 2160p(4K UHD), this brute force super
sampling (offline SSAA) method will merge 4 pixels into 1, and allows you to produce the
best quality 2160p(4K) video, better than any other listed methods.
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PC.Console (v.high)

- Game window resolution = 1440p(QHD)~2160p(4K UHD)
RenderScale = 1~2
- Camera’s AA = pick the one that looks the best
- MSAA = 4x (When RenderScale >= 1.5, if MSAA is too slow, use 2x or None)
- NiloToon’s self shadow resolution = 4096~8192
- NiloToon’s self shadow soft shadow quality = medium / high
*If you prefer TAA over MSAA, override:
- Camera’s AA = TAA (high)
-  MSAA = None
*If you prefer DLSS/FSR3, override:
- Camera’s AA = None
- Attach DLSS_URP / FSR3_URP script on camera, use any mode that fits your GPU
budget
- RenderScale = ? (automatically locked by DLSS/FSR3 script, you can'’t edit it)

PC,Console (high)

- Game window = 1080p~1440p
RenderScale =1
Camera’s AA = pick the one that looks the best
- MSAA =4x
NiloToon’s self shadow resolution = 4096
- NiloToon'’s self shadow soft shadow quality = medium
*If you prefer TAA over MSAA, override:
- Camera’s AA = TAA (high)
-  MSAA = None
*If you prefer DLSS/FSR3, override:
- Camera’s AA = None
- Attach DLSS_URP / ESR3_URP script on camera, use any mode that fits your GPU
budget
- RenderScale = ? (automatically locked by DLSS/FSR3 script, you can'’t edit it)

Mobile (v.high)

- Game window = 1080p (use Screen.SetResolution) to ensure Ul sharpness
- RenderScale = 0.8~0.9 (Target actual 3D rendering)

- Camera’s AA = None

- MSAA = 2x~4x

NiloToon’s self shadow resolution = 2048~4096, or turn it off
- NiloToon’s self shadow soft shadow quality = low, or turn it off
*If you prefer TAA over MSAA, override:
- Camera’s AA = TAA (Low ~ Medium)
-  MSAA = None
*If you prefer SGSR2, override:
- Camera’s AA = None
- Attach SGSR2 script on camera, use any mode that fits your GPU budget
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- RenderScale = ? (automatically locked by SGSR2 script, you can’t edit it)

* actual 3D rendering is usually not practical on mobile for long play time,
unless you have a really optimized rendering, or only target high-end phones

Mobile (high
- Game window = 1080p (use Screen.SetResolution) to ensure Ul sharpness
- RenderScale = 0.7~0.8 (Target actual 3D rendering)
- Camera’s AA = None
- MSAA = 2x~4x

NiloToon’s self shadow resolution = 2048, or turn it off
NiloToon’s self shadow soft shadow quality = low, or turn it off
*If you prefer TAA over MSAA, override:
- Camera’s AA = TAA (Low ~ Medium)
-  MSAA = None
*If you prefer SGSR2, override:
- Camera’s AA = None
- Attach SGSR2 script on camera, use any mode that fits your GPU budget
- RenderScale = ? (automatically locked by SGSR2 script, you can’t edit it)

*Most mobile games are limited to as the maximum actual 3D rendering

resolution even if the player choose the highest graphics setting(e.g., GenShin Impact /

Honkai StarRail / Wuthering Waves / Infinity Nikki), so we highly recommend you can use
as a maximum 3D actual rendering resolution for mobile.

For why the suggested the maximum actual 3D render resolution is ,
because this resolution range is the most common max resolution for highest setting in

2024Q4, see: © FHLHXMEREL R AT | =00 2 KA 2 EE 2 R AS |

=ty s g

BRBE-RS

iPhone 16 Pro Max  1877x864 Find X8 Pro 1787x813
iPhone 16 Pro 1877x864 Find X8 1774%807
iPhone 16 Plus 1877%864 —m3 1982810
iPhone 16 1877%864 —flAce5 Pro 1782810

K15 Pro 1030 5EE Realme GT7 Pro 1787x813

INK15 1848x831 %ﬁEMagid Pro 1800x823
Redmi K80 Pro 1920x863 ZiEMagic7 1800813

vivo X200 Pro 1800x810 #1/E10 Pro+ 1861%842
vivo X200 Promini  1697x782

. 45 5Mate 70 Pro+  1821x846
vivo X200 1800810
iQ0013 Lt ABFPixel 9 1920x856

iQOO Neo10 Pro
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iPhone 16 Pro Max
iPhone 16 Pro
iPhone 16 Plus
iPhone 16

INK15 Pro
/NK15
Redmi K80 Pro

vivo X200 Pro
vivo X200 Pro mini
vivo X200

iQ00 13

iQOO Neo10 Pro

15 %

WUTHERING WAVES

iPhone 16 Pro Max
iPhone 16 Pro
iPhone 16 Plus
iPhone 16

IINAK15 Pro
INK15
Redmi K80 Pro

vivo X200 Pro
vivo X200 Pro mini
vivo X200

iQ00 13

iQOO Neo10 Pro

Mobile (medium)

Game window = 960p (use Screen.SetResolution)

p=E s g

1728x797

1620x747

1620x747

1620x747

1680x756

1680x755

1680x756

1680x756

1680x756

1680x773

Find X8 Pro
Find X8

—hm3
—fNAce5 Pro
Realme GT7 Pro

ZRIEMagic7 Pro
S #EMagic?

4110 Pro+

#55Mate 70 Pro+

BHPixel 9

BRI HIE

1705x786

1559718

1558=718

1559x718

1598x718x%1.2

1592x718x1.2

1598x718%1.2

1604x718x1.2

1604x718x%1.2

1560x%718%1.2

1582x718x1.2

1604x718%1.2

1679x764

1679x764

1679x763

1680%763

1680x763

1680x768

1680x758

1680x760

1680x%780

1679%x748

Find X8 Pro
Find X8

—013

—Ace5 Pro

Realme GT7 Pro

ZR¥EMagic7 Pro

KiEMagic7

£1/E10 Pro+

#Mate 70 Pro+

B#Pixel 9

RenderScale = 0.68~0.78 (Target
Camera’s AA = None

MSAA = 2x~4x

actual 3D rendering)

1576x718x1.2

1576x718x1.2

1582x718x1.2

1576x718x1.2

1576x718x1.2

1572x718x1.2

1572%718x1.2

1588x712x1.2

1550718

1614x718

NiloToon’s self shadow resolution = 1024~2048, or turn it off
NiloToon’s self shadow soft shadow quality = low, or turn it off
*If you prefer TAA over MSAA, override:
Camera’s AA = TAA (Very Low ~ Low)

MSAA = None

269


https://docs.unity3d.com/ScriptReference/Screen.html

Mobile (low

- Game window = 840p (use Screen.SetResolution)

- RenderScale = 0.64~0.77 (Target actual 3D rendering)
- Camera’s AA = None
- MSAA = 2x~4x

- NiloToon’s self shadow resolution = off

- NiloToon'’s self shadow soft shadow quality = off
*If you prefer TAA over MSAA, override:

- Camera’s AA = TAA (Very Low ~ Low)

-  MSAA = None

*If the game doesn’t run 30fps in this low preset, you should consider optimize the
rendering/material setting or give up some low-end phone’s support

Low = turn off AA and postprocess?
When working on optimizing the game, developer may allow player to control the on/off state

of some graphics features in game’s graphics setting Ul, there are 2 important features that
will greatly impact the character rendering if disabled:

- AA (e.g., MSAA/TAA/DLSS /FSR3/ XeSS / SGSR2)

- bloom (e.g., URP’s bloom / NiloToon’s bloom)

So we highly recommend at least keeping both AA and bloom on, even in the lowest

graphics quality preset. Keeping AA and bloom on can preserve character’s rendering
quality (classic outline and overall color).
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Color Banding

*If you see Color Banding in areas with color gradient (e.g., the color fadeout of volumetric
light beam, common in 3DLive), try enable Camera’s Dither, and not use FXAA

Rendering e :

Default Renderer (URP-Higl=

Temporal Anti-aliasing (TAd=
High —

Contrast Adapti
Stop NaN:e
Dithering
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DLSS(better AA & fps)

TL;:DR - why use DLSS?
DLSS is a much better Anti-Aliasing alternative to URP's TAA when RenderScale <= 1.

Use DLSS If you are:

- GPU bound due to high resolution or RenderScale, for example, you find that lowering the
Game window size or RenderScale increases your application’s fps

- you want a much better AA to replace URP TAA due to TAA’s ghosting and blurriness
when RenderScale <=1

You can purchase DLSS via the AssetStore:

- DLSS (For NVIDIA RTX 20xx GPU or above only)

In the above situations DLSS is very useful when all your shaders(atleast all the opaque
character and opaque environment) are rendering depth texture and motion vectors
correctly.

DLSS(DLAA) No AA

A\\__—-—A;\; WAL LT

(In the above picture, you need to zoom in / enlarge the image to see the difference in AA,
focus on the outline and rim light to see the difference in AA quality)

DLSS vs TAA
DLAA(DLSS’s NativeAA) is “DLSS without upscaling”, so it works like a better TAA.
DLAA and TAA both have ghosting problems and blurriness, but in our experience when the
RenderScale is 1 in 4K:
- DLAA is so much sharper than TAA
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- DLAA has way less ghosting than TAA

- DLAA's pixel jitter artifact is almost invisible, TAA has easily visible jitter pixels

- DLAA can be more stable when handling specular aliasing or high tiling texture
effects

- DLAA is slower(GPU) than TAA when using the same RenderScale

- DLAA is forced to use RenderScale <=1, while TAA can use RenderScale >
1(max = 2) for better quality

When to use DLSS

You should only use DLSS when targeting a 4K Game Window or above.

For 1080p/1440p, you should try RenderScale = 2 with TAA first instead of DLSS, see
TL:DR - Best AA?. Switch to DLSS only if your GPU is too slow when using RenderScale = 2
with TAA

When RenderScale <=1, DLSS always produce better quality than TAA, we use DLSS’s
DLAA(NativeAA) to replace Unity’s URP TAA for improving character’s rim light AA &
outline AA, and to improve overall graphics stability since DLSS(Native AA) has way less
jittering pixels than Unity’s TAA.

Or when GPU bound, we use DLSS’s UltraQuality / Quality preset to produce a higher fps
4K/8K rendering in a complex lighting scene with lots of realtime light, shadow and
volumetric lighting/fog/particles, these non-NativeAA presets means rendering in a lower
internal resolution using RenderScale < 1 and let DLSS upscale back to full 4K/8K
resolution. When rendering 4K/8K, the DLSS upscaler can be very important, if you are GPU
bound it may give you a big boost to fps with an acceptable rendering artifact.

When to n DL

In 1080p/1440p, likely your GPU can afford to use RenderScale = 2 with TAA, this setting
will produce better & sharper image quality than any DLAA, since RenderScale = 2 with TAA
is a brute force Super Sampling AA(SSAA), it is closer to the ground truth quality than DLAA.

If you are working on a video production using Recorder, RenderScale = 2 with TAA is
usually the best option, you don’t need DLSS in any offline rendering since fps doesn’t
matter.

Setup and use DLSS
0. Purchase DLSS (For NVIDIA RTX 20xx GPU or above only)

1. Import DLSS (open package manager > My Assets > DLSS)

2. Adding the DLSS renderer feature to your renderer

3. Attach DLSS_URP script only to your main camera, not other cameras. Set Quality =
Native AA for the best quality

4. Turn off that main camera’s AA (FXAA/SMAA/TAA)

5. Save scene

6. Install DLSS package using the install button on the DLSS_URP script

7. Close Unity

8. Replace the DLSS dll file to DLSS4 TransformerMode
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9. Restart Unity
10. Enter playmode

Now DLSS should work in play mode. While in play mode, select the DLSS_URP script, try
another Quality to confirm DLSS is working.

*All information in this section is also true for ESR3 / XeSS.

*If you only need to support NVIDIA RTX 20xx cards or newer, always pick DLSS instead
of FSR3/XeSS since DLSS can produce a much better and stable result

*you must turn off all camera AA(FXAA/SMAA/TAA) when using DLSS / FSR3

*you may still enable MSAA if higher quality classic outline is needed, but DLSS can
produce a good outline AA result already even without MSAA, so enabling MSAA may not
gain much, it will increase your VRAM usage or may even make the result slightly blurry

DLSS4 TransformerMode

Assuming that you are already using DLSS in your unity project, the nvngx_dlss.dll your
Unity editor is using may be very old (e.g., nvnhgx_dlss.dll 3.8.x or lower, which means the
old DLSS3 CNN model, image quality is not the best).

After 2025/01/30, DLSS4 was officially released via the NVIDIA app, you can improve Unity
Editor’'s DLSS image quality massively by upgrading to DLSS4.
O DLSS 4 Upscaling is Amazing (4K)

To upgrade, just replace a single file (nvngx_dlss.dll) to the latest nvhgx_dlIss.dll (e.g.,
310.2.x or high, which means the new DLSS4 Transformer model, image quality is better)

Supported GPU

All NVIDIA RTX cards will benefit from this DLSS4 update (all RTX 20xx or higher), DLSS4
is not just limited to RTX 50xx cards.

DLSS4 update guide

1.Download the latest official nvngx_dlss.dll here (download the version 310.2 or higher):
NVIDIA DLSS DLL 310.2 Download | TechPowerUp
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2.Just replace this single file (nvngx_dlss.dll) in your Unity install folder, restart Unity, then
DLSS4 should work already.

For example, replace this nvngx_dlss.dll:
(C:\Program Files\Unity\Hub\Editor\[Your Editor Version Here]\Editor\nvngx_dIss.dlIl)

] > x#& > FEEW(C) > ProgramFiles > Unity > Hub > Editor > 6000.0.31f1 > Editor >

onPreferences.dll

Preset J/K?

The latest DLSS4 nvngx_dlss.dll should pick their default Preset (Preset J/K) if the preset
is not defined by the user. Preset J/IK means the new DLSS4 Transformer model.
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*Please correct us if we are wrong about the default Preset J/K behaviour!
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Recorder - best settings

TL:DR - general solution

If you don’t want to read the document, just remember:
- use Codec Apple ProRes 422 HQ (apch)
- pick the fastest SSD as output(with enough space)

Constant

All possible solutions
When you want to record the play mode’s result as a video, you can use Unity’s Recorder.
Install Unity’s Recorder in package manager, and open the Recorder window

Window | Help
Panels »
Next Window Ctrl+Tab
Previous Window Ctrl+Shift+Tab
Layouts »

Timeline Playable Wizard.
Lux URP Essentials »
lil »

Plastic SCM CINEMA_4D_Main
Collaborate

NiloToonURP »

Asset Store

2D
Al
Ul Toolkit

Progress

Package Manager
Asset Management »
TextMeshPro »
General » Scene Ctrl+1
Rendering » Game Ctrl+2
Animation » Inspector Ctrl+3
Audio » Hierarchy Ctrl+4
Sequencing » Project Ctrl+5
Analysis » Console Ctrl+Shift+C
»
»
»

Test Runner

Services Ctrl+0

Render Pipeline >

Active Tool

Recorder Window

Quick Recording F10

Recorder

Options >

In Recorder window, always use Apple ProRes 422 HQ (apch) if you don’t need video’s
alpha channel, it will offer the best balance between render speed, quality and file size (it is
visually lossless, very hard to find any difference even when watching the recorded video
replay frame by frame comparing to Unity’s game window)

For a 7 minutes 3840x2160 60fps recording, it will generate a ~100GB file
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If you want to record the best quality video with alpha channel, or you just want the highest
quality and don’t care about file size, use Apple ProRes 4444 XQ (ap4x).
For a 7 minutes 3840x2160 60fps recording, it will generate a ~200GB file

Recorder

Although the Codec format has Apple in the name, it is very common to use it on Windows
too.

For more information about ProRes, see https://support.apple.com/en-us/HT202410

*For a GPU with 8GB or less VRAM (e.g. RTX 2060 Super = 8GB), 4K + RenderScale=2 +
4xMSAA will slow down the unity recording a lot due to VRAM limit, if that happens you can
try to disable MSAA and use TAA if the recording speed is really too slow.

Before starting the ProRes recording, it is highly recommended to pick the fastest SSD drive

of your PC to save the Output File, it can make the rendering much faster and avoid some
video player sync problems, make sure you have enough space on that SSD.
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NiloToon Motion blur tools

Motion blur is usually needed for low fps(e.g. 24/30) to produce a sense of motion
smoothness, NiloToon provides some tools to generate motion blur for real-time application
and video production.

Real-time use

« Milo Toon Motion Blur Volume
ALL

Master control

Simply add NiloToonMotionBlurVolume in volume profile, override Intensity = 1, adjust
intensity if needed (0.5~1). When Intensity is 1, the shutter angle is 180 degrees of 24fps
(shutter speed = 1/48s), so Intensity = 1 is usually a good default for cinematic motion blur.

Example (Recorder = 30fps, NiloToonMotionBlurVolume = 0.5 intensity):
@ Snow halation - O Al H 0F0l £ COVER| 212 210l 2! OST

NiloToonMotionBlurVolume’s Note:

- Common Intensity range is 0.5~1

- Blurresultis fps independent, in any fps, it will generate the same amount of blur on
screen per frame

- Only supports Unity2022.3 or later, works best in Unity6

- Using it alone can produce good real-time motion blur, it usually looks good enough
in motion if you generated a correct motion vector texture, but if you pause the frame,
the blur result is not good when compared to offline render quality

- For NiloToon_Character shader to generate the correct motion blur, you need to
disable Classic Outline > Draw in Depth Texture? in material, because motion blur
requires the non-outline depth in depth texture in order to generate the correct motion
vector texture

- You can ignore Window > NiloToonURP > MotionBlurVideoBaker, it is not for
real-time use
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Offline use

TL;DR:

If you just want a summary of how we make 4K MV with motion blur, here are our standard
steps:

1.Volume: NiloToonMotionBlurVolume>intensity = 0.5

2 .ProjectSettings>VFX: Fixed TimeStep = 1/960

3.Recorder: 960fps, 4K, ProRes422LT (not HQ)

4.Ensure 100GB per minute free SSD disk space(e.g., 500GB for a 5 min recording), Start
Recording using Recorder

5.NiloToonMotionBlurVideoBaker: bake result of step(4) to 60/30fps, motion blur amount =
default(1)

6.(optional) post-production: e.g., color correction in Affect Effect / DaVinci Resolve
7.(optional) Handbrake: 4k -> 8K (preset = ProductionStandard). 8K just for trigger
Youtube’s AV1 encode

8.Upload Youtube

If you just need the settings reference, skip to 1.Settings

Goal:
Produce a short video with the best offline render quality cinematic motion blur and
anti-aliasing, where the motion blur quality is similar to offline rendering tools like the Unreal
Engine’s Movie Render Queue (Temporal sub-sample accumulation motion blur):

- @ Enhanced Motion Blur with Movie Render Queue | Tips & Tricks | Unreal Engine

- @ Movie Render Queue Enhancements in 4.26 | Inside Unreal

Almage above = result of NiloToonMotionBlurVolume + MotionBlurBaker
How to:

NiloToon provides:
- MotionBlurVideoBaker in Window > NiloToonURP > MotionBlurVideoBaker
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- NiloToonMotionBlurVolume in Volume
Using both together will let you produce offline rendering quality motion blur same as the
image above.

Disadvantage:

- Although the results of Window > NiloToonURP > MotionBlurVideoBaker will likely be
perfect, it takes a lot of time to render! Using a high-end PC(2024), it still takes a
few hours to produce a 5 minutes 1440p MV and ~ 500GB temp ProRes 422 HQ
video data generated by the Recorder on your SSD!

- It adds motion blur to the video, which may make your viewer difficult to take a
sharp screen shot / photo, since anything moving will have motion blur now

Typical use case:
Usually used for producing a <= 4k video that is <= 10 minutes, for example:
- MV producion
- Concert/3D Live dancing video production (per song)
- Youtube dancing shorts production
- Trailer video production
- Any short videos with lots of character / camera / particle movement

Examples:
- (60fps) B2 E ZAE O 2 4K 60fps (nilotoon concert demo 01 4K 60fps)
- (24fps) @ ROSE & Bruno Mars - APT. || Cover by Bukuki & Mare Flos

Follow the steps below to produce a similar or better motion blur same as the above videos
and pictures.

1.Settings

Here are the recommended settings to produce the best motion blur, these settings will be
used in 2.Unity Recorder steps.

For 1440p:
- NiloToonMotionBlurVolume > intensity = 0.5 (for 960fps)
- Recorder = fps (ProRes 422 HQ)
For 2160p(4K):
- NiloToonMotionBlurVolume > intensity = 0.5 (for 960fps)
- Recorder = fps (ProRes 422 1.T) (HQ will not work for 2160p(4K) + 960fps)

For 2160p(4K) (only if 4K+960fps doesn’t work, fallback to this):
- NiloToonMotionBlurVolume > intensity = 1.0 (for 480fps)
- Recorder = fps (ProRes 422 HQ)

2.Unity Recorder steps

Let’'s use a 2160p(4K) video production as an example:
1. Enable NiloToonMotionBlurVolume in volume, set Intensity to 0.5
2. If you use VFX graph, set Project Settings > VFX > Fixed Time Step = 1/
3. Open Window > General > Recorder > Recorder Window
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4. Record a 960 fps video using Recorder (use ProRes 422 | T)(not HQ), wait for a long
time due to high fps recording
*You should change the settings in color, according the 1.Settings
*You should pick the fastest SSD that has enough space for the high fps Recorder
recording, having 500GB is usually enough for:
- 1440p 960fps 5 minutes ProRes422HQ recording using Recorder
- 2160p 960fps 5 minutes ProRes4221. T recording using Recorder

3.Nilo Baker steps
5. Open Window > NiloToonURP > MotionBlurVideoBaker
6. Locate your own ffmpeg.exe (download the latest from ffmpeg.org if you don’t have
it)
7. Import the result big ProRes .mov video from 2.Recorder steps
8. Pick a final output fps (usually 24/30/60)
9. Adjust the amount of motion blur if needed (in most cases, 1 is the best already)
10. Click ‘Bake Now!’, wait for some time (depending on CPU only)

You should now get a final video with perfect motion blur and anti-aliasing, similar to the
above videos and pictures.

Blur quality example

To produce good motion blur results, NiloToonMotionBlurVolume is needed, it is important
to use it to blur the gaps between subframes.

Using Window > NiloToonURP > MotionBlurVideoBaker alone without
NiloToonMotionBlurVolume will produce subframes gaps, which doesn’t look good, see
the example images below:
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A(Case1) Above Image = Record 480 fps without NiloToonMotionBlurVolume, then use
MotionBlurVideoBaker(Motion Blur = 1). Because NiloToonMotionBlurVolume is not
used, the subframe gap is easily visible even if we don’t zoom in the video for a close up
check, it looks very bad, don’t do this!

AN Case2) Above Image = Record 480 fps with NiloToonMotionBlurVolume(intensity =
0.5), then use MotionBlurVideoBaker(Motion Blur = 1). The subframe gap is reduced due
to enabling NiloToonMotionBlurVolume, but it is still not acceptable if you aim for high
quality results on every static frame.
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A(Case 3) Above Image = Record 480 fps with NiloToonMotionBlurVolume(intensity = 1),
then use MotionBlurVideoBaker(Motion Blur = 1), Gap is greatly reduced due to
increasing NiloToonMotionBlurVolume intensity, this is starting to be an acceptable quality
result. If you want the best result, see (Case 4) below

A Case 4) Above Image = Record 960 fps with NiloToonMotionBlurVolume(intensity =
0.5), then use MotionBlurVideoBaker(Motion Blur = 1), Gap is almost not visible due to a
high amount of temporal samples from 960fps recording, this setting has the best quality
result. This is the setting that we use for producing MV, so we recommend you use
this for best quality result.
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Compress to smaller video

If a ProRes mov file is too large for upload, share, storage or even video editing, for
example a single 4K60fps 7mins ProRes 422 HQ video is ~100GB in size, you can
download HandBrake, an easy to use encoding software that we always use to reduce
video file size without producing visible visual quality loss.

TL;DR - general solution

If you don’t want to read the document, just do this:
1. Open HandBrake
2. Import the big video
3. Pick Production Standard preset

Preset: Production Standard

4. Change Video Encoder from H.264 (x264) to H.265 10-bit (x265), if H.265 is
acceptable for your usage

Summary  Dimensions  Filters  Video

Video:

Video Encoder: H.265 10-bit (k265

5. Start Encode, the result video should be so much smaller, and you can’t see any
difference in quality unless you stop the video and compare frame by frame

Prerequisite
The document below will explain in depth about all the encoder settings and quality

relationship, after reading you should be able to understand how to set up the best settings
in HandBrake.

Before continuing, you should understand these concepts first:
- Encoder difference: H.264 vs H.265 vs AV1 vs ProRes

1. H.264 is universally supported. Quality is average and file size is large
2. H.265 has good compatibility. Quality is good and file size is Medium
3. AV1 has limited compatibility in 2024. Quality is very good and file size is the
smallest, but it is not a good format for use in video editing software. Due to AV1’s
open source and royalty free nature, and it is backed and used by major tech
companies, it is expected that AV1 will slowly replace H.264/H.265/H.266. If you
have a high-end computer for using AV1 and want your compressed videos to be
future proof in quality, you can try AV1
4. ProRes is the result of your Unity Recorder ProRes recording, it is great for video
editing due to its visually lossless quality and the ability to fast decode(it is an
intra coding format), but the file size is extremely large, sometimes it is so large
that you have no choice but are forced to compress it to a smaller file using other
encoders
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Quality Size Compatibility
H.264 Average Large Universally
supported
H.265 Good Medium Good
AV1 Very Good Smallest Limited
ProRes Visually Lossless | Extremely Large Good

VMAFE, a 0~100 score developed by Netflix, where a score of 100 means visually
lossless when comparing the compression result to the uncompressed source video.
If you want the compressed video to be close to visually lossless, you should aim to
reach VMAF = 99.9~100 if possible. To check your compressed video’'s VMAF score
is high enough or not, we use this VMAF GUI tool

RE/CRFE (Rate Factor). It is the quality level in reverse, the lower the RF the better

the quality, but bigger in file size. If you want to get a VMAF score of 99.9~100

(visually lossless), we recommend you using these RF as a start in HandBrake:

- Use RF = 10 for H.264 (x264)
-Use RF = 8 for H.265 (x265)

- Use RF = 10 for H.265 10-bit (x265)
- Use RF = 14 for AV1 10-bit (SVT)
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HandBrake Guide

Assumption

Before we start, there are a few assumptions:
1. We will not use any GPU encoders (e.g., NVEnc), since they are designed to
sacrifice quality for encoding speed, which is usually for real-time streaming use. In
this document we focus only on CPU encoding where encoding speed is not a
concern, we care only about the final quality and file size.

Summary  Dimensions  Filters  Video
Video:

Video Encoder:

Framerate (FPS):

Encoder Options

Encoder Preset:
Encoder Tune:
Encoder Profile:

MPEG-2

VP9 10-bit

Advanced Options:

*In the above image, we will not use any (NVEnc) GPU encoder (highlighted in red)

2. In HandBrake’s Filter tab, you should always turn off all filters since we assume the
input source is the ProRes recording from Unity, that means we don’t need any
filters to fix anything. In fact, enabling filters like Interlace Detection or Deinterlace
will produce weird high contrast dots/aliasing/pixel displacement around eye,
mouth and outline which looks wrong on a toon/anime style 3D character model.

287



So make sure you always set all filters = Off in the Filters tab!

Summary  Dimensions  Filters  Video  Audic  Subtitles  Chapters
Detelecine:

Interlace Detection:

Deinterlace:

Denoise:

Chroma Smooth:

Sharpen:

Deblock:

Colourspace:

Pick the best encoder

To use HandBrake to compress a video to a smaller size, the first step is to decide which
Encoder (H.264 vs H.265 vs AV1) to use:

- If you aim for maximum quality = AV1 > H.265 > H.264

- If you aim for smallest file size = AV1 > H.265 > H.264

- if you aim for maximum compatibility = H.264 > H.265 > AV1

- if you aim for decode performance of video editing software use = H.264 > H.265 > AV1

AV1

Introduction

AV1 (AV1 10-bit (SVT)) has limited compatibility in 2024. Quality is very good and file
size is the smallest, but it is not a good format for use in video editing software.

We recommend you use AV1 only if you can decode AV1 nicely in your video player(e.g.,
PotPlayer) and your video editing software(e.g., Davinci Resolve).

If you have difficulty playing(decode) AV1 video in your video player or video editing
software, then AV1 is not a good option for your use, skip AV1 and go read H.265 instead.

Encode in AV1
If you want to produce the best quality(VMAF ~= 100) AV1 video, follow these steps:

288



1. pick Super HQ 2160p60 4K AV1 preset, it will reset all params to this preset

Preset: Super HD 2160p60 4K AV1 Surrcund

2. disable all filters in the filter tab.

Summary  Dimensions  Filters  Video  Audio  Subtitles  Chapters

Deinterlace:
Denoise:

Chroma Smooth:

Sharpen:

Colourspace:
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3. Set RF to 14 or lower to keep VMAF ~= 100, see image below

Super HQ 2160p60 4K AV1 Surround (Modiifi EFEN  STFHEEE

& SERT #EFE 2 H#A SR
&l -

EREES AV1 10-bit (SVT)

_' Fi9MTE=E (kbps)

|:| Multi-Pass Encoding

None D ERiFATIE

hAain v IEIESE LR - Auto

4. (optional) If you don’t need the result to be visually lossless and prefer a smaller
file(VMAF = 99.9~100), you can increase RF in the above image to 15~22, doing this
will generate a smaller file with minor visible compression artifact/noise

5. (optional) If you prefer a much smaller file (VMAF = <99.9), you can increase RF in
the above image to 23~30, doing this will generate a much smaller file but with
clearly visible compression artifact/noise

AV1 RF sheet

Below is the compression result chart using an input video of 3384x1440, H.264, SDR,
~900Mbps bitrate, CRFO, 60fps, 04:09 length, NiloToon concert MV with fast character and
camera motion, lots of ribbon VFX graph particles. Compression results are sorted by VMAF
score, divided into VMAF color groups to help you decide the right AV1 RF for your
HandBrake video compression.

AV1 10-bit (SVT), no filter:
Preset: | Super HQ 2160p60 4K AV1 Surround

Compression setting VMAF (closer to 100 is FileSize (smaller is better)
better)
Uncompressed input N/A 25.42GB
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RF=10 100 2.46GB
RF=12 100 1.96GB
RF=14 100 1.65GB
RF=15 99.99 1.54GB
RF=16 99.99 1.43GB
RF=18 99.97 1.25GB
RF=20 99.95 1.12GB
RF=22 99.91 1.01GB
RF=25 99.82 0.86GB (860MB)
RF=30 99.39 0.63GB (630MB)

Usually you can start with RF=14 for AV1, and keep increasing RF until you can see the
compression artifacts in motion, or until you are satisfied with the file size(small enough).

AV1 10-bit (NVENC)

Itis the GPU AV1 encoder for NVIDIA RTX 40xx cards, although the compression speed is
very fast due to the encoding runs on the GPU, the result is not reliable, it may produce
wrong results for some random frames. We don’t use it and we don’t recommend you using
it in 2024, it still needs more time in development.

Summary

If you don’t care about compatibility and video editing software use, and just want the
smallest file with very good quality for playback/archive, AV1 with no filters and RF=14 is
a very good start.

H.265

If AV1 is not an option for you due to any compatibility problems, your next best option is
H.265 10-bit.

Introduction
H.265 has good compatibility. Quality is good and file size is Medium.

Encode in H.265
If you want to produce the best quality(VMAF ~= 100) H.265 video, follow these steps:

A) If you need a VMAF ~= 100 H.265 video with a reasonable file size:
1. pick Production Standard preset, it will reset all params
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nes

STEEE : Production Standard

2. click the video tab
3: change encoder from H.264 (x264) -> H.265 10-bit (x265) in the video tab
4a. keep RF =10

Preset: Production Standard (Modified) Reload Save Mew Preset

Summary  Dimensions  Filters  Video  Audic  Subtitles  Chapters
Video: Quality:

Video Encoder: H.265 10-bit (k265 ~ (_J Constant Quality: 10 RF

4b. (optional) change RF from 10 -> 11~18 according to how much quality loss you
can accept

Preset; | Production Standard (e /) Reload Save Mew Preset

summary  Dimensions  Filters  Video  Audic  Subtitles  Chapters

Video: Quality:

Video Encoder: H.265 10-bit (x . Constant Quality: 18 RF
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H.265 RF sheet

The following charts are the result of encoding with different encoder and RF settings; it can
be used as an estimate to help you find the best Encoder+RF settings.

If you are not sure, you can simply start from this preset:

Production Standard, H.265 10-bit (x265), No Filters

Production Standard, H.265 10-bit (x265), No Filters:

SEE : Production Standard

Summary  Dimensions  Filters  Video

Video:

Video Encoder: H.265 10-bit (265

- recommend RF = 10~14 for quality

Compression setting VMAF (closer to 100 is better) FileSize (smaller is better)
difference

Uncompressed input N/A 25.42GB

RF=10 100 2.64GB

RF=11 99.99 2.34GB

RF=12 99.98 2.47GB (not typo)

RF=14 99.92 1.92GB

RF=15 99.77 1.41GB

RF=16 99.74 1.48GB (not typo)

RF=18 99.33 1.15GB

Production Standard, H.265 (x265), No Filters:

S=TE : Production Standard

Summary  Dimensions  Filters  Video

Video:

Video Encoder: H.265 (X265)

- recommend RF = 8~12 for quality

Compression setting VMAF (closer to 100 is better) FileSize (smaller is better)
difference
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Super HQ 2160p60 4K HEVC Surround, No Filters:

Super HQ 2160p60 4K HEVC Surrcund

Summary  Dimensions

Video:

Filters  Video

Video Encoder: H.265 10-bit (265 ~

- recommend RF = 10~14 for quality

Uncompressed input N/A 25.42GB
RF=8 100 3.46GB
RF=9 99.99 3.05GB
RF=10 99.98 2.69GB
RF=12 99.92 2.09GB
RF=13 99.87 1.84GB
RF=14 99.79 1.62GB
RF=15 99.67 1.43GB

Compression setting VMAF (closer to 100 is better) FileSize (smaller is better)
difference

Uncompressed input N/A 25.42GB

RF=10 100 3.38GB

RF=11 99.9 2.95GB

RF=12 99.99 2.58GB

RF=14 99.95 2.00GB

RF=15 99.9 1.76GB

RF=16 99.82 1.55GB

RF=18 99.5 1.20GB
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H.264

Introduction

We usually don’t encode in H.264, unless we need to improve video editing software decode
speed

Encode in H.264

If you need the VMAF ~= 100 H.264 video with a large file size: simply
1. pick Production Standard preset and don’t edit any settings
2. keep RF =10

ETnEEE

B

HREESE

It will give you a smaller video than the original ProRes, but still be able to use it in video
editing software with fast decode time.
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Production Standard setup
Production Standard preset is not 100% truly lossless since H.264/H.265 are lossy

compression methods, but it is visually lossless. In practice, the result is always good
enough for any video editing (This preset uses CRF=10 by default, which means extremely
high quality and large file size)

For a 7 minutes 3840x2160 60fps ProRes 422 HQ Recorder recording (~100GB),
Production Standard preset will convert it from ~100GB to:

- ~15GB (H.264), VMAF ~= 100

- ~7GB(H.265), VMAF ~=99.98

Best quality+support

If you want the best quality and be able to play the video in any hardware & software,
simply use the Production Standard preset without any change, it will produce a large
H.264 video with the best quality. You can copy the setting in the image below:

nEkE Production Standard EFxE A BEasTEs

SMERRST

HFEEESE - H.264 (x264)

Pros: Visual Quality is the best for video editing software use, you can’t see any
compression artifacts (VMAF ~= 100). Also since it is H.264, it works in any video editing
software, OS and hardware

Cons: The only disadvantage is a much larger file size, usually ~2x in size when
compared to H.265

Reasonable quality

If you want to save disk space, and H.265 + a little bit of compression artifact are
acceptable:
1. pick Production Standard preset first (Click 1)
2. only edit H.264 -> H.265 in the video encoder section (Click 2&3). Doing this will
produce a file with ~50% smaller size without noticeable quality loss
3. ensure RF is 10 or lower, by default it is 10 (Check 4)

EME) BOTEEE

Pros: file size is ~50% smaller due to H.265, when compared to H.264
Cons: Although this method’s Visual Quality is still high enough for video editing software
use (VMAF ~=99.98), you can start to see compression artifacts if you check frame by
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frame compared to the default H.264 Production Standard. Also since it is H.265, it is not
always supported in all video editing software, OS and hardware

H.265(1->2->3->4) in the above image is the setting that we use most of the time. Our
workstation PC and its software supports H.265, and we expect our clients can play/use
H.265 videos without any problem.

If H.265 is a problem, then we fallback to the bigger file size H.264 method
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Other presets?

Creator 2160p60 4K?

It is actually the same as Production Standard, but with a higher default RF of 22(lower
quality). Due to the default low quality of this preset (VMAF ~= 96.57), and it uses H.264 by
default, it doesn’t save that much space but hurts quality too much, so we don’t need to use
Creator 2160p60 4K.

Creator 2160p60 4K

Matroska?

For H.265 MKV 2160p60 4K or AV1 2160p60 4K, they are very similar to Super HQ
2160p60 4K HEVC or Super HQ 2160p60 4K AV1, but in a .mkv container

Hardware (NVENC)?

If you are using a NVIDIA GPU, and you don’t want to spend time waiting for the CPU to
encode, you can try the H.265 NVENC 2160p 4K option, it encodes using the GPU!

It will provide a huge encoding speed up (~ 4x to 8x speed up), but with a slightly lower
VMAF score when compared to the Production Standard preset with (H.265,RF18).

If you really need to use H.265 NVENC 2160p 4K, you should always use the following
settings for the highest quality H.265 NVENC 2160p 4K result, the encoding speed is still
very fast if you have a good GPU:

- cQ=0

- encoder preset = Slowest

H.265 NVENC 2160p 4K (Modiified) 4 EfgN EEFEEs

MERT EHE #R ER OFR

*We don’t use H.265 NVENC 2160p 4K since it is designed to hurt/limit quality for a much
faster encoding speed(VMAF ~= 98.77 using the settings in the above image, where
Production Standard preset with (H.265,RF18) can produce a better VMAF ~=98.88 with a
very similar file size). We never put encoding speed at a higher priority than the result visual
quality, so we don’t recommend you using this if you have a lot of time to encode
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RF/CRF (Rate Factor)

Production Standard  Adodifiad) ERxEN || BOFERTsE

SMERRST

(RF/CREF is located at the position ‘4’ in the above image)

RF is similar to a quality slider in reverse, the lower the RF, the better in quality, but also
the bigger the result video size, each HandBrake preset will use different default RF:

CRF =2 (Production Max) max quality, almost true lossless, but usually the quality
is too high and overkill that makes the video too large without improving quality that
much

CRF =10 (Production Standard) best quality, usually visually lossless. RF 10 is
highly recommended for production, due to its balance of quality and file size

CRF =15 (...) high quality, but start to show visible compression artifacts

CRF =20 (Super HQ 2160p60 4K HEVC) is ok quality, but with visible compression
artifacts

CRF =22 (Creator 2160p60 4K) is low quality, with easily visible compression
artifacts

CRF =24 (Fast 2160p60 4K HEVC) is bad quality, quite aggressive in compression,
the video’s visual quality will be damaged

CRF = 26 or higher is too aggressive in compression, the video’s visual quality will
be damaged badly and looks very bad, don'’t use it!

*Usually you don’t need to set anything about RF manually, HandBrake preset will set the
RF for you. If you want to have more control, the common range of RF is 10~22

Set a lower RF(around 10~15) if you want to improve quality
Set a higher RF(around 16~22) if you want to make a smaller video
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Check VMAF score

If you want to check your VMAF score locally after compressing a video (VMAF
score shows how much quality is lost visually), you can use this VMAF-GUI, unzip it

in your fastest SSD to improve score calculation speed since it needs to write a large
amount of temp data into your disk

—

o5 VMAF-GUI — O ¥

VMAF

Select video files

Source

wa-liv_MNiloConcert 60fps_shutterdd 4=-NiloBake H264
Compressed

wa-liv_NiloConcert 60fps_shutterdd 4=-H 265 WYERNC |

VAT Model: |

Get VR AF score

- Score of 100 is visually lossless, perfect for video editing software use
- Score of 99.9~100 is good enough for video editing software use

- Score of <99.0 will show visible compression artifacts

Video Compare tool

We use Video-Compare, great for checking every possible small difference between 2
videos with the same resolution, especially good for checking compression differences.

GUI version (easier to use, recommended):
- GitHub - TetzkatLipHoka/VideoCompareGUI: GUI for the Video-Compare Tool

Core version (require cmd, but readme is good for control / document):
- itHub - pixop/video-compare: Split screen vi mparison t

- Exampl rial vi
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Upscale to 8K for Youtube

TL:DR - general solution
If you want to upload to youtube and produce the highest encode quality Youtube video:
- make sure the uploaded video has both width >= 7680 and height >= 4320, this
resolution(8K) force Youtube to use AV1 encoder (AV1 is the best encoder in
youtube)

When done successfully, after 1-2 days, the Youtube video will be using AV1(av01) Codec,
and 8K option will be available, which means highest quality
Current / Optimal Res 7680x4320@60 / 7680x4320@60

Volume / Normalized 100% / 100% (content loudness -1.3dB)
Codecs av01]0.17M.08 (571) / opus (251)

If 8K upload is not possible, at least upload as 4K.

Introduction

When you upload a video to youtube, no matter how good the encode quality of your local
video file is, if you upload it as a less than 7680x4320 video (e.g., 1080p/1440p), the result
quality that YouTube displays will be worse than your local video file, especially for
1080p/1440p upload, since Youtube’s VP9 1080p/1440p video encoding are intended to be
low quality in order for YouTube to reduce operation cost and increase processing speed.

If you need to ensure the quality is as good as possible after uploading to Youtube, try the
following “Upscale to 8K” solution.

Problem
- luploaded a 1080p/1440p video to YouTube, the video file itself is very good in
encode quality if | play it locally, but after the upload, the YouTube displayed result is
very bad, looks like it was heavily re-compressed in a bad quality by YouTube

Solution
- Upscale to at least 7680x4320, then upload to Youtube to trick Youtube using the
best quality encoder AV1 (av01), instead of VP9 (vp09)

Current / Optimal Res 76B80x4320@60 / 7680x4320@60
Volume / Normalized 100% / 100% (content loudness -1.3dB)

Codecs av0T{D.17M.08 (571) / opus (251)

Step by Step quide:
you first prepare a video file (aspect >= 16:9), intended to upload to youtube

open Handbrake, and select the video in step(1) as input
select Production Max preset

click Dimensions tab

disable Optimal Size

enable Allow Upscaling

ok wd~
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7. set Scaled Size’s height = 4320, also click on the width to let Handbrake calculate
the width for you depending on your input video aspect
8. if all steps are correct, you will see the final dimensions = width x 4320, where width
>= 7680
. click Start Encode, the result video will be very large (~150GB for 4 minutes 60fps)
10. Upload the result of step(9) directly to youtube, we assume you have a good internet
for uploading big video files

Successful 8K AV1?
- If successful, after 1 day of the upload, the youtube video will be re-encoded again
with Codecs AV1(av01), and the 8K option will be available for viewers also.
Viewing in 4K/8K will have less visual compression artifacts than any other options

v 4320p60 2K

- If not successful, after the upload, the youtube video will keep it's VP9(vp09) Codec
forever, and the 8K option will not be available forever

like 1440p/1080p

Current / Optimal Res 7680x4320@60 / 7680x4320@60
Volume / Normalized 100% / 100% (content loudness -1.3dB)

Codecs av01]0.17M.08 (571) / opus (251)

Codecs vp09.00.51.08.01.01.01.01.00 (303) / opus (251)

Color bt709 / bt709

Upload Resolutions
Here are some example upload resolution and there result, you need 8K to force Youtube

using AV1:
- upload 3384x1440 = (bad) = VP9, 3384x1440, 4K (no 8K option)
- upload 6768x2880 = (bad) =VP9, 3840x1634, 4K (no 8K option)
- upload 7680x4320 = (good) = AV1, 7680x4320, 8K
- upload 10152x4320 = (good) = AV1, 7680x3268, 8K

8K Al Upscale tools
The “Handbrake upscale” method mentioned above is only upscaling the video without

modification, so it is “blurry” in 8K.
If you need a sharp result in 8K, you need an Al upscaler, you can try the follow tools:

- zl - Vi Al (can try for free with watermark on the output video)
but if you are uploading 8K for Youtube, likely these Al Upscale tools will not help much,
since youtube compress your 8K video heavily, the sharpness and details gain from the Al
upscaler will likely be removed visually.
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https://www.topazlabs.com/topaz-video-ai

OBS Youtube 4K streaming

When producing any live stream via youtube, setting the correct OBS settings will let your
live stream looks much better than your competitors, below are some important settings in
OBS that can improve live stream graphics quality massively:

PCr iremen

This section is recorded using the following PC:
- GPU = RTX4080 Super
- CPU = Intel(R) Core(TM) i7-14700F 2.10 GHz
- Internet = 100+ Mbps upload speed internet

You may need a PC that is similar or better.

Best Resolution

This is an important setting in OBS, make sure it is correct.

Youtube always transcodes(re-encode) your live streaming video to their VP9 WebM video
format with different resolutions for viewers to choose from, so viewers will never see the
source(original) quality.

« 2160p60 **

1440p60 H°
1080p60 P
720p60
480p

360p

240p

144p

To let Youtube produce the best VP9 transcode(re-encode) result in all resolutions, you
should always use Output Resolution = 3840x2160 in OBS’s Video section, even if your
Base (Canvas) Resolution is 1920x1080 / 2560x1440 / 3840x2160.

303



[Example settings A]

If you want to produce the best graphics in youtube, always use 3840x2160 for both
Output Resolution and Base (Canvas) Resolution, Downscale Filter will be turned off
automatically. (See the image below)

() Settings

£} General Base (Canvas) Resolution  3840x2160 > Aspect Ratio 16:9

by Stream Output (Scaled) Resolution 3840x216[l| | ~ Aspect Ratio 16:9

(s Output Downscale Filter  [Resolutions match, no downscaling reg

‘3) Audio Common FPS Values 2

O video

[Example settings B]

Let’'s say your OBS Base (Canvas) Resolution(e.g., 3DLive/Game window/Warudo
window) is only 1920x1080, but you want youtube to produce 4K(3840x2160) quality
transcoding to improve viewer’s experience, use Base (Canvas) Resolution = 1920x1080
but Output Resolution = 3840x2160, OBS will output 3840x2160 and upload to youtube,
and youtube will treat your live stream as 4K normally and transcodes in 4K quality instead
of 1080p. You don’t need a 3840x2160 monitor to use this setup. (See the image below)

(%) Settings X

£ General
yd Stream
(@ Output

) A

*In Youtube, when your viewer watches a 4K(3840x2160) video on their 1920x1080 monitor,
a 4K(3840x2160) video will still produce a much better visual quality than a 1080p video,
even if your Base (Canvas) Resolution is only 1920x1080.

So you should always live stream in Output Resolution = 3840x2160 if you have a good
PC and internet, there is no real disadvantage if your PC and internet can handle this output
resolution. The only possible disadvantage is, when your viewer has bad internet, and they
still manually pick 4K (higher than youtube’s auto setting according to screen resolution and
internet speed), which is beyond their internet speed, this will result in stutter streaming .

*On the other hand, if your Output Resolution is only 1920x1080, no matter what OBS
encoding settings you use, youtube will always destroy your live stream’s visual quality due
to their bad quality 1080p VP9/AVC transcoding, so you should at least set Output
Resolution = 2560x1440 or 3840x2160 in most situations, never set Output Resolution =
1920x1080 unless your PC/internet is not good enough.
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Best Encoder
This is an important setting in OBS, make sure it is correct.

(%) Settings
O General Output Mode ~ Advanced
by Stream Streaming Recording Audio Replay Buffer
(g Output
- 3 Streaming Settings
1) Audio AudioTrack » 1 @2 @2 @2 @5 @56
O video Audio Encoder  FFmpeg AAC

B2 Hotkeys

Video Encoder  NVIDIA NVENC AV1 k

€ Accessibility

Rescale Output  Disabled

3': Advanced

Encoder will affect the encoding performance and visual quality greatly!
In practice, always use your GPU’s Hardware encoder -> NVIDIA / AMD / QuickSync(Intel)

In the list below, you should pick the highest option if you see it in your OBS’s Output >
Streaming > Video Encoder drop menu:

- NVIDIA NVENC AV1 (the most modern GPU encoder, great in performance and
visual quality. Always pick this if you see it. Requires RTX 40 series or higher)

- NVIDIA NVENC HEVC (GPU h.265, will produce a slightly worse result than the
above AV1, but overall still good enough. Requires GTX 1650 rev 2 or higher)
NVIDIA NVENC H.264 (Visual quality is bad when compared to the above AV1 or
HEVC(h.265) options, use this only if the above options are not available)

- x264 (the old CPU encoder, bad quality, slow for 4K60fps, don’t use it)

- SVT-AV1 (CPU encoder, very high quality, but too slow for 4K60fps, don’t use it for
streaming)

- AOM-AV1 (CPU encoder, best quality, but too slow for 4K60fps, don’t use it for
streaming)

RTX 20 Series

RTX 30 Series

RTX 40 Series

*When Comparing encoder’s visual quality with the same bitrate(e.g., 6Mbps):

[best quality] AV1 > HEVC(H.265) >>>>>>>>>>>>>>>> AVC(H.264) [worst quality]
so you should always avoid any encoder with the name 264 (e.g. H.264/x264/AVC) for
streaming if you have other better options like AV1 or HEVC(H.265).
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It is expected that H.264, H.265, and even H.266 will become less relevant in the coming
years for streaming, as they are likely to be increasingly replaced by AV1. This is due to
several key advantages of AV1:

- Better Quality at Low Bitrates: AV1 offers significantly better quality, especially at
low bitrates (e.g., less than 6Mbps), which is crucial for streaming services.

- Wide Industry Support: AV1 is developed and used by major tech companies such
as Google (YouTube), Facebook and Netflix, soon other companies like Twitch will
follow the new AV1 standard.

- Open Source: AV1 is open source, allowing any company to support it freely.

- Royalty-Free: AV1 is royalty-free, meaning companies can use it without incurring
licensing fees. This is a significant advantage over HEVC (H.265) / VVC (H.266),
which has struggled with mass adoption due to its complex and costly licensing
structure.

Relative Compression efficiency of codecs

H.264

[HOONIGAN] S

VILIEL

4K Video Quality comparison: H.264 vs. AV1 at 10Mbps
(AV1 is great for fast motion graphics with limited bitrate, like 3DLive / game streaming, while
H.264 is the worst)
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https://aomedia.org/membership/members/#founding-members

Best Bitrate
This is an important setting in OBS, make sure it is correct.

Youtube recommends never going over 51000 Kbps(= 51 Mbps) when using OBS 4K60fps
streaming, so you can use ~50000 Kbps Bitrate for 4K60fps OBS live streaming.
[

£ General Output Mode  Advanced

ty? Stream Streaming Recording Audio Replay Buffer

(@ Output
p Streaming Settings

€) Audio AudioTrack * 1 @2 @3 @4 @5 @56

0O video Audio Encoder  FFmpeg AAC

B Hotkeys video Encoder  NVIDIA NVENC AV1

€ Accessibility _ _
Rescale Output  Disabled
¢ Advanced

Encoder Settings

Rate Control CBR

Bitrate | 51000 Kbps T

*To know what Bitrate is the best for you, first check your upload speed using SpeedTest. To
stream at 50000 Kbps(= 50 Mbps) Bitrate, it is recommended to have 75Mbps (= 50 Mbps
*150%) or higher upload speed for a stable and high quality youtube 4K60fps streaming,
since your audio and other software like web browser, discord or your game will use some of
your upload bandwidth.

(© DOWNLOAD (*) UPLOAD

02.19

Ping ® 9

If your SpeedTest upload speed is far lower than the image above(e.g., only 40Mbps
upload), you will need to use a lower Output Resolution, Bitrate or fps to produce a stable
live stream.

To VTubers: Do not open SpeedTest while streaming, it will display your IP and location in
the browser!
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https://www.speedtest.net/
https://www.speedtest.net/
https://www.speedtest.net/

Best Encoder Settings
These are other settings that can also affect visual quality and performance, it is

recommended to follow these settings, although it is not a must.
() Settings
£ General
by? Stream Streaming Recording Audio Replay Buffer
(= Output
1) Audio
D Video
EA Hotkeys Encoder Settings

€ Accessibility Rate Control  CBR

Pl Y
* Advanced Bitrate 51000 Kbps

Keyframe Interval (0=auto) o5
Preset  P7:Slowest (Best Quality)
Tuning  High Quality
Multipass Mode  Two Passes (Full Resolution)

Profile  main

[v] Look-ahead®

] Psycho Visual Tuning(®

Max B-frames 2

OK Cancel

- Rate Control = CBR

- Keyframe Interval = 2

- Preset = try P7:Slowest (Best Quality) first, use lower(e.g., P6~P5) if limited by
encoding performance. If you are using NVIDIA NVENC HEVC, likely you should
always use P6 ~P4 due to encoding performance cost, NVIDIA NVENC HEVC + P7
may destroy your live stream’s fps.

- Tuning = High Quality

- Multipass Mode = try Two Passes (Full Resolution) first, use Two Passes (Quarter
Resolution) if limited by encoding performance

- Profile = main (use high when using h.264)

- Look-ahead = try On first, use Off if limited by encoding performance

- Psycho Visual Tuning = On

- GPU =0 (set it according to your PC)

- Max B-frames = 4 (reduce to 2 if Look-ahead is off)

If you are recording instead of streaming, override these 3 settings:
- Rate Control = don’t use CBR -> use CQP (VBR also ok)
- CQLevel (CQ): 15 (you can decrease this number to get higher quality, but it will
generate a larger file size).
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- Bitrate and Max Bitrate (VBR): 40,000 Bitrate; 60,000 Max bitrate. You can increase

these to 100,000 and 200,000 (respectively) for higher quality.

Our OBS settings
Here is our usual OBS settings for 4K60fps Youtube 3DLive for your reference, it assumes a

very good PC with RTX40** GPU since it uses NVIDIA NVENC AV1 encoder, and assumes

good internet with stable 80+ Mbps upload speed.

Settings

£ General
by? Stream
(@ Output

1) Audio

O video

by? Stream

l_.'. Output

) Audio

O video

B Hotkeys
@ Accessibility

3 Advanced

Base (Canvas) Resolution  32840x2160

Output (Scaled) Resolution | 3840x21 En(ll 1

Downscale Filter

Common FPS Values 2

Streaming Recording

Encoder Settings

Rate Control

Bitrate

Keyframe Interval (0=auto)

Preset

Tuning

Multipass Mode

Profile

GPU

Max B-frames

Audio Replay Buffer

CBR

51000 Kbps

0s

P7: Slowest (Best Quality)
High Quality

Two Passes (Full Resolution)
main

[+] Look-ahead®

[+] Psycho Visual Tuning(®

4

~ Aspect Ratio 16:9

~ Aspect Ratio 16:9

If you have a good PC, copying the above OBS settings will let you live stream 4K60fps in
Youtube with highest quality.
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Nvidia’s NVENC OBS guide
You will find a detailed explanation about why the settings above are the recommended

settings for 4K60fps Youtube streaming for NVIDIA GPU. It also listed the recommended
settings for 4K60fps recording.

- NVIDIA NVENC Obs Guide | GeForce News

reaming Platform differen
The above settings are all targeted for Youtube 4K60fps live streaming only, those settings
will not work for other streaming platforms!

(last update: 2024-06-20)

Youtube

- Max bitrate: 51Mbps

- Encoder: H.264, HEVC(H.265), AV1

- Max output resolution: 4k60fps resolution

- Always transcodes to lower bitrate VP9 WebM before delivery to viewers, so viewers
will never see the source(original) quality. To produce the best quality, your job is to
upload the highest bitrate streaming to Youtube and let Youtube handle the

transcode.
Twitch
- Max bitrate: 6-8Mbps (non Twitch-partner), where 6Mbps is the guaranteed. If you
go over 8Mbps, your stream will be rejected by twitch ( )

- Encoder: H.264 only (Twitch + AV1/HEVC beta).

- Max output resolution: 1080p60fps (Twitch + 4K60fps is in beta). Due to such a low
max bitrate limit and limited to H.264, you may want to try reducing to 720p~900p for
better viewing experience for games with fast motion like fps games

- Different from Youtube, viewers can choose Source quality (Quality settings not
guaranteed to be available for non Twitch-partner), which means viewers will receive
what you are streaming without any transcode to lower bitrate videos.

Bilibili

- (similar to Twitch)

AfreecaTV

- (similar to Twitch)
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https://www.nvidia.com/en-us/geforce/guides/broadcasting-guide/
https://blog.twitch.tv/en/2024/01/08/introducing-the-enhanced-broadcasting-beta/
https://youtu.be/HxL4VB9W62o?si=sB6Chz26oKt_kI1q
https://youtu.be/HxL4VB9W62o?si=NBoc_Mg0F0xudN-k

VideoPlayer&Recorder sync problem

If you find that the VideoPlayer’s playback is not in sync when using Unity’s recorder to
record,
There are 2 solutions to make VideoPlayer’s playback sync when using Unity’s recorder.

KlakHap
(Recommended, works with Timeline Preview, we only use this)

Consider using HAP codec .mov videos with GitHub - keijiro/KlakHap: HAP video player
plugin for Unity, KlakHap allows perfect recording with recorder, and perfect preview
playback using Timeline in real time also, great for working on MV/cutscene in edit mode
timeline(drag in timeline and preview instantly, boost productivity a lot).
- KlakHap only accepts HAP codec .mov, you can use Shutter Encoder to convert
your video to HAP codec .mov, simply using the settings in the image below

Choose function

(AR v| —p Standard

Start function = *

VideoPlayer Nilo script

(Not recommended, doesn’t work in Timeline Preview, not user friendly)

1.Attach NiloToonURP folder’s script VideoPlayerForceSyncWithRecorder on the video
player component

2.Make sure the fps settings on the script is correctly matching your recorder’s fps
setting(e.g., 60)

3.0nly enable VideoPlayerForceSyncWithRecorder when in recording, don’t enable it for
normal gameplay

*both Solution A/B’s video audio will not output, you should play a separated audio in
Timeline instead
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https://github.com/keijiro/KlakHap
https://github.com/keijiro/KlakHap
https://www.shutterencoder.com/en/

Tools for 3D Live/MV

Here is a list of tools that we may use in this kind of 3D Live/MV project for your reference:
- NiloToon Unity6 Concert demo Project
o d=2E 2ZME U2 4K 60fps (nilotoon concert demo 01 4K 60fps)

DLSS - AA / 4K upscaler

*DLSS is highly recommended if you are using NVIDIA RTX card and targeting 4K/8K, it is
the best upscale+anti aliasing tool when your target RenderScale is 0.333 ~ 1 for 4K/8K
game window, replacing all URP’s Camera AA(FXAA/SMAA/TAA):

- when used without upscaling (RenderScale = 1), DLSS.NativeAA can be used as
a ‘better TAA’ with RenderScale locked to 1

- when used with upscaling (RenderScale = 0.333 ~ 0.833), usually for a 4K/8K
game window only, it can boost GPU performance due to lowering RenderScale.
Will increase fps if you are GPU bound, for example, when you render 4K/8K with
lots of volumetric fog and lights, with heavy postprocess.

- You can use MSAA together with these AA solutions to produce a more stable
Classic Outline, but usually you don’t need MSAA when using DLSS, since it will
increase VRAM pressure a lot but only in return with a small gain in quality

Assets:

- DLSS (best graphics result, best AA when RenderScale = 1, but limited to NVIDIA
RTX GPU) (We only use DLSS and ignore all other options below)

- XeSS (better visual than FSR3, works on all GPU for windows x64, requires DX12)
(Old versions may not be compatible with assets like PIDI Planar Reflection 5)

- ESR 3 (ok graphics result, works on all GPU and platforms, except VR & WebGL.
Works on mobile too but it is too slow for mobile.)

- SGSR2 Mobile (A possible SR tool for mobile)

-  SGSR1 Mobile (Not recommended: although GPU performance is very good on
mobile, this asset produces bad graphics results for Classic Outline, you can
compare SGSR1 Mobile with TAA(Very Low) or MSAA 2x/4x and see which one is a
better option for your mobile game. We don’t use this asset since the result looks like
no AA with a bad sharpen filter, we would rather use MSAA or TAA due to these AA
are both much better option for Classic Outline)

*The above upscale tools are sorted by their relative visual result quality
*For more info: Anti-aliasing (AA) Guide, DLSS | FSR3 (better fps & AA)

Planar Reflection
Usually for a 3D Live stage ground’s sharp reflection rendering like a mirror.

Pros:
- Can produce perfectly sharp reflection, without any screen space reflection’s artifact
due to missing info on the screen
Cons:
- High CPU and GPU performance cost due to the necessity of an additional camera
for each planar surface, each rendering the scene again into a RenderTexture
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https://youtu.be/q272NHjNYjA?si=_extaKwUJcpJi2ju
https://youtu.be/Ukt3lJYNsAQ?si=fSVlBlwCL0HaNsuY
https://assetstore.unity.com/packages/tools/utilities/dlss-upscaling-for-unity-262761
https://marketplace.unity.com/packages/tools/utilities/xess-upscaling-for-unity-286113
https://assetstore.unity.com/packages/tools/utilities/fsr-3-upscaling-for-unity-252172
https://assetstore.unity.com/packages/tools/utilities/sgsr-2-mobile-upscaling-for-unity-309198?srsltid=AfmBOoqralQr6t42P9-gIs4Pv17nert94-yjBFFAVke4T1METzBoWTFk
https://assetstore.unity.com/packages/tools/utilities/sgsr-mobile-upscaling-for-unity-283343

- blurring the reflection has extra GPU performance cost
Assets:

- PIDI : Planar Reflections 5 - URP Edition

- Mirrors and reflections (may produce better performance)

- kMirrors (free to use)

Screen Space Reflection

Usually for a 3D Live stage ground’s rough/blurry reflection rendering, but it is not limited to a
single planar surface, for example, you can also use it on any number of objects with any
shape.

Pros:

- Low CPU performance cost

- Scalable GPU performance cost

- can produce blurry ground reflection
Cons:

- Will produce reflection artifacts when the screen has missing info, since it is a screen
space method. (e.g., any background color blocked by a front object(e.g., character)
will not be reflected and leaving a character shape hole in the reflection result)

- result can be quite noisy

- Rendering cost is higher in Forward/Forward+ when compared to Deferred

Assets:

- Shiny SSRR 2

Volumetric light & fog
If you need volumetric fog/light for 3DLive’s spotlights, try these:

- Volumetric Light Beam (For adding simple spotlight cone effects mesh to spotlight,
easy to control, fast to render, recommended)

- Volumetric Fog & Mist 2 inside Fog & Lighting bundle (Great for adding volumetric
fog automatically to all spotlights after enabling Enable Native Lights option. Fog also
has shadow automatically, which looks great when part of the spotlight is blocked by
character)

- Volumetric Lights 2 inside Fog & Lighting bundle (Similar to Volumetric Light Beam,
but with much more complex options)

- Dynamic Fog & Mist 2 inside Fog & Lighting bundle

- Lux URP Essentials (Fastest fog shapes shaders (box/sphere), but not many options,
no shadows.) We use this for adding the far background’s gradient fog/light

*Want to reduce the additive effect only for NiloToon character pixels on screen? see this

Vix Graph - 6-way lighting

Extremely powerful tool for making smoke Vfx graphs that react to lighting, especially for
concerts!

Realistic smoke lighting with 6-way lighting in VEX Graph

o VFX Graph: Six-way lighting workflow | Unity at GDC 2023

B Six-Way-Lighting-Textures
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https://youtu.be/uNzLQjpg6UE?si=D6Xmr2BBAvZXEIBM
https://drive.google.com/drive/folders/1_oh0UkAOW6hISqouCXjYwKQ0lkoj0CIF
https://assetstore.unity.com/packages/tools/particles-effects/pidi-planar-reflections-5-urp-edition-257485
https://assetstore.unity.com/packages/vfx/shaders/fullscreen-camera-effects/mirrors-and-reflections-for-vr-212493
https://github.com/Kink3d/kMirrors
https://assetstore.unity.com/packages/vfx/shaders/fullscreen-camera-effects/shiny-ssrr-2-screen-space-raytraced-reflections-188638
https://assetstore.unity.com/packages/vfx/shaders/volumetric-light-beam-99888
https://assetstore.unity.com/packages/vfx/shaders/fullscreen-camera-effects/volumetric-fog-mist-2-162694
https://assetstore.unity.com/packages/vfx/shaders/fog-lighting-bundle-234260
https://youtu.be/DMNeL95OPb4?si=rpKanYOkzMpTY6YT&t=48
https://assetstore.unity.com/packages/vfx/shaders/volumetric-lights-2-234539
https://assetstore.unity.com/packages/vfx/shaders/fog-lighting-bundle-234260
https://assetstore.unity.com/packages/vfx/shaders/volumetric-light-beam-99888
https://assetstore.unity.com/packages/vfx/shaders/fullscreen-camera-effects/dynamic-fog-mist-2-48200
https://assetstore.unity.com/packages/vfx/shaders/fog-lighting-bundle-234260
https://assetstore.unity.com/packages/vfx/shaders/lux-urp-essentials-150355
https://unity.com/blog/engine-platform/realistic-smoke-with-6-way-lighting-in-vfx-graph

Light beam / laser performance system
A system to control spot light’s rotation and light color animation in a timeline.

- GitHub - murasaqi/Unity_StagelightManeuver (free to use. We mainly use this as it
is more powerful and complete than other options, but CPU cost is heavy when you

need hundreds of spotlights due to StagelLightManeuver’s timeline track update)
- Unity_LightBeamPerformance (free to use)

Light’s Timeline Track
If you only need to create a simple light color’s timeline track, this official asset includes

scripts for these tracks. It is also a great example code if you want to start writing your own

timeline.
- Default Playables (free to use)

Material’s Timeline Track
If you only need to create a material property(e.g., emission)’s timeline track, this asset
includes scripts for these tracks.

- material-timeline (free to use)

LaserLightShader
Useful for 3DLive’s stage lighting.

- LaserLightShader

Skylight Window LightShaft Shader
Useful for 3DLive’s stage lighting.

- kylight Window LightShaft Shader

Motion Blur
NiloToonMotionBlur volume is a higher quality alternative to Unity6’s motion blur.

- For realtime use, NiloToonMotionBlur volume will produce better result, but with
much higher GPU cost

- For rendering an offline video instead of realtime, using
Windows/NiloToon/MotionBlurBaker will produce a perfect quality motion blur

For details on how to use these tools, see NiloToon Motion blur tools
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https://github.com/murasaqi/Unity_StageLightManeuver
https://github.com/kodai100/Unity_LightBeamPerformance
https://assetstore.unity.com/packages/tools/default-playables-95266
https://github.com/D4KU/unity-material-timeline
https://noriben.booth.pm/items/2141514
https://noriben.booth.pm/items/5433774

Utility PostProcess
- Beautify 3 (e.g., bloom of a horizontal flare shape)

Renderer Features

«+ Nilo Toon All In One Renderer Feature (Nilo

tify (Beautify Rende
55 Render Feature (DLSS Scriptable Ren

Add Renderer Feature

(You should put Beautify after NiloToon’s renderer feature, else NiloToon features
like extra thick outline will not work since Beautify may clear the stencil buffer value)

- SC postprocess

Bloom
Bloom with Glare (e.g. X shape / Star shape), great for stylise light source bloom and
specular reflection bloom

-  MKdglow

Screen Space Gl
Can be used as an additional/alternative Gl for scenes with mostly emissive material, no

lights and lightmap baking is not allowed due to dynamic lighting/objects/materials.
- Radiant Global lllumination

*Make sure the Radiant Renderer Feature is moved on top of NiloToon All In One
Renderer feature to ensure NiloToonTonemap order correctness

*Want to reduce/remove the Gl additive effect on character pixels? see this
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https://assetstore.unity.com/packages/vfx/shaders/fullscreen-camera-effects/beautify-3-advanced-post-processing-233073
https://assetstore.unity.com/packages/vfx/shaders/fullscreen-camera-effects/sc-post-effects-pack-108753
https://assetstore.unity.com/packages/vfx/shaders/fullscreen-camera-effects/mk-glow-bloom-lens-glare-90204
https://assetstore.unity.com/packages/vfx/shaders/fullscreen-camera-effects/radiant-global-illumination-225934

We will usually start with these overrides, the default value is too noisy.

~ Radiant Global lllumination
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Ambient Occlusion
URRP official SSAQ’s alternative, slower but usually looks way better.
- Horizon Based Ambient Occlusion

Screen Space Cavity & Curvature
If you have a scene that looks too flat in shading, you can try this tool.
Can be useful for stylized scenes with lots of flat color.

- Screen Space Cavity & Curvature

Cloth.Hair.Breast Physics
Use Magica Cloth2 if you can.

- Magica Cloth2 (Our solution for new projects)

- Maqica Cloth (Our solution for old projects, Not recommended due to end of service)
- Dynamic Bone

- UnityChanSpringBone (Not recommended: development stopped for years)

- Cloth Dynamics (Not recommended: extremely complicated to correctly use it)

Mouth AIUEO animation
Generate AIUEO mouth animation from a song audio(bake) or microphone(realtime)

- uLipSync (free to use)
- Oculus LipSync (free to use)

*For more info: Song auto mouth AIUEO anim

Performant Video player

A video player that works with timeline preview + Recorder! Great for making concert MVs.
Usually for playing a video on the big screen above the 3D live stage, which is behind the
character.

Pros:

- works with timeline preview

- works with Recorder
Cons:

- Accept HAP .mov video only, HAP .mov is very big
Asset:

- KlakHap (free to use)

*For more info: VideoPlayer&Recorder sync problem

UniVRM
For importing .vrm as a character prefab, including tools like VRM/MToon shader and VRM
BlendShapeProxy script. After the import, NiloToon can auto convert all VRM/MToon

materials to NiloToon using NiloToon’s auto setup character tool .
- UniVRM (free to use)
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https://assetstore.unity.com/packages/vfx/shaders/fullscreen-camera-effects/horizon-based-ambient-occlusion-54780
https://assetstore.unity.com/packages/package/216995
https://assetstore.unity.com/packages/tools/physics/magica-cloth-2-242307
https://assetstore.unity.com/packages/tools/physics/magica-cloth-160144
https://assetstore.unity.com/packages/tools/animation/dynamic-bone-16743
https://github.com/unity3d-jp/UnityChanSpringBone
https://assetstore.unity.com/packages/tools/physics/cloth-dynamics-194408
https://github.com/hecomi/uLipSync
https://developer.oculus.com/downloads/package/oculus-lipsync-unity/
https://github.com/keijiro/KlakHap
https://github.com/vrm-c/UniVRM/releases

Chara Animation for testing
If you need some character animation for testing cloth physics or rendering(e.g. testing

different Anti-aliasing in different game window resolution), you can use these assets:
- Anime Girl Idle Animations Free (free to use)
- Anime Girl Idle Animation
- UnityChan Candy Rock Star (free to use) (body and hand animation fbx in zip’s
Assets/UnityChan/Animations/_.fbx)

- UnityChan Unite In The Sky (free to use)

Lightmap baking
Increase project complexity due to baking lightmap, but it can produce better interior
lightmap

- Bakery

Animation editor
If you need to create or adjust a character’s 3d animation clip purely within Unity without
using external tools like Blender/Maya, this tool may be useful. Usually to apply a quick fix
to mocap animation.

- UMotion Pro - Animation Editor

IK animation
Great for generating new animation at runtime, for example, let the character grab a car
wheel and only rotate the car wheel, then this tool will produce the character’s arm animation
automatically.

- Final IK

Stage object prefabs
Simple stage prefabs that may be useful if you want to make a concert stage from different
small prefabs.

- Stage constructor

- PBR Stage Equipment
- GitHub - murasaqi/Unity _StageLightManeuve (free to use)
- LightBeamPerformance (free to use)

SkyBox for prototype
Use it when you just need some random Skybox to fill the sky and reflection probe for
prototyping.

- Fantasy Skybox FREE (free to use)

- Fantasy Skybox
- Skybox Series Free (free to use)

- https://hdri-haven.com/ (free to use)

FPS Counter
For easily checking fps and system info in build.
- Advanced FPS Counter
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https://assetstore.unity.com/packages/3d/animations/anime-girl-idle-animations-free-150406
https://assetstore.unity.com/packages/3d/animations/anime-girl-idle-animations-150397
https://unity-chan.com/download/releaseNote.php?id=CandyRockStar&lang=en
https://unity-chan.com/download/releaseNote.php?id=kagura&lang=en
https://assetstore.unity.com/packages/tools/level-design/bakery-gpu-lightmapper-122218
https://assetstore.unity.com/packages/tools/animation/umotion-pro-animation-editor-95991
https://assetstore.unity.com/packages/tools/animation/final-ik-14290
https://assetstore.unity.com/packages/3d/environments/urban/stage-constructor-186215
https://assetstore.unity.com/packages/3d/props/electronics/pbr-stage-equipment-84617
https://github.com/murasaqi/Unity_StageLightManeuver
https://github.com/kodai100/Unity_LightBeamPerformance
https://assetstore.unity.com/packages/2d/textures-materials/sky/fantasy-skybox-free-18353
https://assetstore.unity.com/packages/2d/textures-materials/sky/fantasy-skybox-18216
https://assetstore.unity.com/packages/2d/textures-materials/sky/skybox-series-free-103633
https://hdri-haven.com/
https://assetstore.unity.com/packages/tools/utilities/advanced-fps-counter-14656

Debugging
This is the best debugging tool for inspecting or editing any private field’s value in
runtime(including build) without using VisualStudio or Rider’s breakpoint. Can boost
productivity a lot when you are working on programming debugging. Used for:

- check any field value in runtime

- invoke any method in runtime

- compare memory snapshot to check memory leak(e.g. RenderTexture or material

leak)

Assets:

- Debugqing Essentials

Shader Graph Alternative
If there are some properties, nodes or settings that are not provided in Shader Graph, likely
Amplify Shader Editor will have it.

- Amplify Shader Editor

Timeline Alternative
If Unity’s Timeline is not powerful enough for you, you can try this, but usually you don't
need it. We rarely use it.

- Timeflow

mpare prefab’s differen
Want to port components from one character to another?
Want to ensure the components are the same between two characters?
This asset may be useful in these situations. We rarely use it.

- Inspector Compare - Component Differences

HDRP/BRP Material -> URP
If you have a scene/prefab with HDRP/BRP materials, and want to convert all materials to
URP materials easier, you can try this tool. We rarely use it.

- SRP Material Converter

humanoid s generic format
Convert animation clips (*.anim) between all 3 animation types (humanoid S generic S
legacy). We rarely use it.

- Animation Converter

Utility URP Shader
If you need a more complex shader than URP’s Lit / ComplexLit shader, see if you find

something useful from these assets. We rarely use it.
- Lux URP Esstenstails
- URP+ 2022 / URP+ 2023

Water Caustics Effect
Usually for 3D concerts with a stage in an aquarium theme. We rarely use it.
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https://assetstore.unity.com/packages/tools/utilities/debugging-essentials-170773
https://assetstore.unity.com/packages/tools/visual-scripting/amplify-shader-editor-68570
https://assetstore.unity.com/packages/tools/visual-scripting/amplify-shader-editor-68570
https://assetstore.unity.com/packages/tools/animation/timeflow-animation-system-247895
https://assetstore.unity.com/packages/tools/utilities/inspector-compare-component-differences-245685
https://assetstore.unity.com/packages/tools/utilities/srp-material-converter-hdrp-to-urp-hdrp-to-built-in-more-243595
https://assetstore.unity.com/packages/tools/animation/animation-converter-107688
https://assetstore.unity.com/packages/vfx/shaders/lux-urp-essentials-150355
https://assetstore.unity.com/packages/vfx/shaders/urp-2022-251843
https://assetstore.unity.com/packages/vfx/shaders/urp-2023-improved-universal-render-pipeline-278910

- Water Caustics Effect for URP v2

Character Auto LOD
If character vertices are causing performance problems, try this. We rarely use it.
- Poly Few
- Simplygon (Not recommended: Used to be the best tool, but now it is difficult to use
due to new Simplygon pricing)

Anim le r rch
Likely you can ignore this, unless you are studying anime style postprocess graphics
- MIKONOTE Anime Toolbox Sample (free to download)

Hierarchy/lnspector Ul

Useful if your scene/project is very complex, and need additional tools to help organize it.
- vHierarchy 2
- vinspector 2

MMD4Mecanim
Concert .pmx file to .fox prefab in unity
- Stereoarts Homepage

Animate Volume
- AnimatableVolumeComponent

Maybe you will find some other useful assets from these publishers.
- Kronnect
- Amplify Creations
- noriben

Video Compare tools
- VMAF score (check if 2 videos are visually similar by a 0~100 score)

- Video Compare (check for visual differences between 2 videos)
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https://assetstore.unity.com/packages/vfx/shaders/water-caustics-effect-for-urp-v2-201037
https://assetstore.unity.com/packages/tools/utilities/poly-few-mesh-simplifier-and-auto-lod-generator-160139
https://www.simplygon.com/
https://assetstore.unity.com/packages/templates/tutorials/mikonote-anime-toolbox-sample-237176
https://assetstore.unity.com/packages/tools/utilities/vhierarchy-2-251320
https://assetstore.unity.com/packages/tools/utilities/vinspector-2-252297
https://stereoarts.jp/
https://github.com/cji3bp62000/AnimatableVolumeComponent
https://assetstore.unity.com/publishers/15018
https://assetstore.unity.com/publishers/707
https://noriben.booth.pm/

Chara mask in any shader

This section requires basic knowledge about hisl / cg shader programming.

There will be situations where you don’t want additive effects from other assets apply on
NiloToon’s character pixels, since they will make the character over bright, which looks bad
usually.

For example:

You don’t want Volumetric light beam to apply additive lighting on character pixels
You don’t want Screen space Gl to apply additive lighting on character pixels

You don’t want AmbientOcclusion to apply color change on character pixels

You want to control the apply strength of an effect on character pixels(0%~100%)

In this situation, you will need to modify the shader source code of that target asset(not
NiloToon), to make them change how they apply their effect on NiloToon’s character pixels.

Here are all the hisl code you need to make it happen, add these code to your target asset’s
shader:

/I anywhere above the target shader’s fragment shader
TEXTURE2D_X(_NiloToonPrepassBufferTex);

/I inside the target shader’s fragment shader

half characterArea = SAMPLE_TEXTURE2D_X(_NiloToonPrepassBufferTex, sampler_LinearClamp,
uv).g; // NiloToon character area stored in g channel

half NiloToonCharacterAreaReceiveEffectStrength=0; // 0~1 (0% ~
anyAdditiveEffectThatYouWantToRemoveOnCharArea.rgb *=
lerp(1,NiloToonCharacterAreaReceiveEffectStrength ,characterArea);

Common assets to edit

VolumetricLights

In VoIumetrchlghts\Resources\Shaders\VoIumetrchlghtURP shader.hls| > frag function

/ Add this vhere above the target

half characterArea = SAMPLE TEXTUREZ2D X( NiloToonPrepassBufferTex,
sampler LinearClamp, uv) .g;

half characterAreaReceiveVolumetricLightStrength = 0;
color.rgb *= lerp(l,characterAreaReceiveVolumetricLightStrength ,

characterArea) ;
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RadiantGl

/ Add this e a ~e above the

TEXTURE2D X ( NiloToonPrepassBufferTex

/ aqad to 1 t [ e
half characterArea = SAMPLE TEXTUREZD X ( NiloToonPrepassBufferTex,
sampler LinearClamp, uv).g;
half characterAreaReceiveGIStrength = 0;

indirect.rgb *= lerp(l,characterAreaReceiveGIStrength ,characterArea);
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Separate char/envi lighting

Due to URP's Main Light design, you will need to use Main Light for both character and
environment together(don't use separated layers) in order to cast character shadow onto
environment objects(e.g. floor).

In URP,

1.if SunLight(RenderSettings.sun) is present, it will be used as URP’s Main Light

2.if SunLight(RenderSettings.sun) is not present, the brightest directional light will be treated
as URP’s Main Light, NiloToon requires URP’s Main Light information to lit the character
nicely.

If you need extra light intensity control on characters, use
NiloToonCharRendereringControlVolume's MainDirectionalLightintensityMultiplier

+ Milo Toon Char Rendering Control Volume

Base Color Tint (without affecting rimlight & specular)

olor Multiply

Overall Multiply Color (affecting rimlight

v Char Indirect Light Min Color h‘

Direction Light

And if you need extra light direction control on characters, use
NiloToonCharRendereringControlVolume's OverrideLightDirectionintensity(e.g. set it to 1)

vithout affecting shadowmap)

this will override the light direction for character only.
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Create Empty e

Create Empty Child

3D Object >

Effects 3

Light 3 Directional Light
Audio > Point Light
Video ] Spotlight

Ul H Area Light
—lee g Reflection Probe
ol g Light Probe Group
Volume »

Create Other H LI I
Rendering S

Cinemachine ]

D Inspector
MiloToonCharacterMainLightOverrider

Transforim

* Milo Toon Character Main Light Overrider (Script)

Priarity

You can treat NiloToonCharacterMainLightOverrider as a Directional Light that affects
NiloToon character only

MainLightOverrider

*In NiloToon 0.14.x or later, a new script NiloToonCharacterMainLightOverrider will let
you override character's mainlight color and direction in a better way, without editing any
URP's directional light. So you can set up main lighting for the environment first, and only
override the character’s lighting if it doesn’t look good.
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+ NiloToonCharacterMainLightOverrider
De

Transform

oon Character Main Light Overrider (Script)

Add Componen

v NiloToonCharacterMainLightOverrider
Unta: ¥ Layer Default

v Nilo Toon Character Main Light Overrider (Script)

Direction
erride

Color & Intensity

Priority

Add Component




*2 images showing NiloToonCharacterMainLightOverrider overriding light color and light
direction of character only, and not affecting other environment
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Face mat is black/wrong

Select all your URP 3D Renderers (search t:UniversalRendererData
in your project window), Set Depth Priming Mode to Disabled, else face material
using NiloToon_Character shader will render as black.

bl or i @ Inspector

Play Focused ~ W0 B St Gizmos - @ URP-High Fidelity-Renderer (Univ

Compatibilit

Intermedia

* FullHD (

asl Everything

er | Everything

extur Auto

n Space Ambient Occlusion)
Nilo Toon All In One Renderer Feature (Nilo 1

You need to disable DepthPriming in URP asset, due to NiloToon_Character shader is
doing some special depth texture write ZOffset to produce better depth texture hair shadow
on face, face’s depth in prepass and face’s depth in actual rendering is not match, so
DepthPriming will reject the rendering of face pixels. \We are planning to remove this
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requirement in future versions, where Depth Priming can be used as usual for NiloToon
shaders.
Q Inspector

Filtering
que Layer Mask Everything

narent Layer Mask

Rendering
Rendering Path Forward
Depth Priming Mode Disabled

Depth Texture Mode After [:'.hEE]I.IE‘.E.

RenderPass
Mative RenderP

Shadows

verrides

Stencil

Compatibility

Intermediate Texture

Renderer Features

# S5A0 (Screen Space Ambient Occlusion)
«+ Milo Toon All In One Renderer Feature (Nilo Toon All In One Ret
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Asset Bundle miss variants of shader after build

If the asset bundle that you built didn't include the required shader variant of the
NiloToonCharacter materials, the rendering result will be wrong when you load that
AssetBundle, since some shader variants are missing in the bundle.

If you manually add dummy materials(that have the target shader variant) to your shader
asset bundle and rebuild the bundle, while it can work, it is impossible to do it perfectly when
you have a large amount of characters, so we don’t recommend doing it manually.

The better solution that we suggest is using "Shader variant collection",

step1) open your project that is used for building the asset bundles

step2) place all characters prefab that you need to build into a scene

step3) make sure the game camera can see all your characters

step4) enter playmode once

step5) due to step 2-4, all shader variants are now tracked by Unity Editor, now open
ProjectSettings > Graphics > Shader Loading section > click Save to asset

2 Proje ings

*erformance GraphiCS

line Settin

Built-in Shader Settings

ys Included Shaders
Size
ment 0

Element 1

Save to asset..
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step6) set the newly saved Shader variant collection asset’s AssetBundle tag to the same
tag of your NiloToonCharacter shader, doing this will include the Shader variant
collection asset into your NiloToon shader’s asset bundle, which will hint Unity about what
shader variants should be included when building the NiloToon shader’s asset bundle

Hidden/Shadow2DUnshadowGeometry
Marmal <no ka

Hidden/TMP/Internal/Editor/Distance Field S5D
S| et ;

Add shader

Assets/NewShader' Asset aders/shared

=1

step7) rebuild all asset bundles again
step8) In your game, load the new assetbundle, all missing variant problem should be solved

If you want to check if you have any missing shader variants when using AssetBundle,
In Unity 2022.2 and above, you can force Unity to show a pink error shader during runtime, when a Material
tries to use a missing shader variant.

1. Go to Edit > Project Settings > Player.
2. Under Other Settings, in the Script Compilation section, select Strict shader variant
matching.

You can also enable this in C# using strictShaderVariantMatching.

When you do this, Unity shows a warning in the console with the missing variant and its keywords. You can
use this during stripping to find any wrongly removed shader variants that your build needs.
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https://docs.unity3d.com/ScriptReference/PlayerSettings-strictShaderVariantMatching.html
https://docs.unity3d.com/Manual/shader-variant-stripping.html

Copy properties from mat A to B, without editing
textures

You can use NiloToonCharacter material’s toolbar to paste part of the copied values
Mt_hair (Material) e 3

Shader Edit...

Surface Type Opaque/Outline =

Rendering On OFf

Render materialy

Mt_hair (Material) [ 7 Pl

Shader Edit...

Paste Material Froperties
Right-click to paste values by type. Opague/Outline =

Rendering On Off

Render material?

Right-click to paste every option, except texture
hMt_hair (Material) [ L
Edit...

Paste Mumber Values
Paste Texture Values
Paste Keywords Opaque/Outline =

Paste RenderQueus

Render maleriale

If you want to copy paste a specific group, you can right-click to copy and paste a
group, it will be a full copy with texture

+ Classic @
Copy

- RimLigh Paste L\)

- Shadow

Copy Display Mame
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Keep playmode mat edit

Solution A: copy and paste back to the material asset in project window
o

NiloToon_Characte=  Edit...

y Material Properties

Surface Type Opaguef/Outline =
Rendering On Off
Render material?
Mt_hair (Material) L L
Shadet Edit...

Select the Material A

IUsed to jump from a Runtime Material Instance to a Opaque/Outline =
AT IR %I P
Render material?

Mt_hair (Material) [ 7 R

Shader Universal Render Pipeline/MiloToon/MiloToon_Characte-  Edit...

3

‘aste Material Properties

Right-click to paste values by type. Opague/Outline =

Rendering On OFf

Render material?

*you may copy unwanted properties that is set only in playmode, so we don’t
recommend this method, use SolutionB is usually better
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SolutionB: enable Keep PlayMode mat edit? before entering play mode
Window Help

Panels »

Mext VWindow Ctrl+Tab

Previous Window Ctrl+Shift+Tab Display 1

Layouts *

Search »

MileToonURP » Model label »
Unity Version Contral webug Window
uLipSync 3 Utility »

Editor - Shading Debug

- In build, it is default OFF (MNiloToonShaderStrippir

- Will rese

Editor - Meed Preserve PlayMode Material Change?

woarks in editor. In build, it is always OFF, which allow

Force repaint all windao

When it is on,the material in playmode will not become a material instance, so you

can edit the material as usual, change will be kept after exiting playmode. When

enabled thius mode, SRP batching will not work anymore, so CPU rendering cost is

higher
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Auto mouth AIUEO anim

When creating MV videos, you can generate character’s mouth animation using the audio as
input.

1. Use Al to extract the “vocal only” as mp3. You can use tools like the following

- Vocal Remover

- Eree online vocal remover tool powered by Al - Voice.ai

- uvrs

2. Use uLipSync to bake “vocal only” audio to ulipsync’s mouth data

3. Play the mouth animation in your MV/Cutscene/Dialog, using ulipsync’s monobehaviour &
timeline track
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https://vocalremover.org/
https://voice.ai/tools/vocal-remover
https://www.buymeacoffee.com/uvr5
https://github.com/hecomi/uLipSync

Path too long(Windows 260 char limit) problem

If you are using Windows and you can’t find a solution to solve the “File path too long”
problem of your unity project, here are some solutions that you can consider.
Enable Windows long path

Objective:

To extend the maximum path length limit beyond the traditional 260 characters in Windows
systems. This allows applications to access, read, and write files and directories with longer
path names.

Steps to Enable:

1. Open Registry Editor:
- Press "Win + R’, type ‘regedit’, and press Enter to open the Registry Editor.

2. Modify the Registry:
- Navigate to the following key:

HKEY LOCAL MACHINE\SYSTEM\CurrentControlSet\Control\FileSystem

- Locate the 'LongPathsEnabled’ value. If it does not exist, create a new DWORD (32-bit)
value named ‘LongPathsEnabled".
- Set the value of "LongPathsEnabled’ to “1° to enable long path support.

EE" B 22 0 I E_L—_:=_|:—|::

BE(E) AR THIEELA)

ERENHKEY_LOCAL MACHIMNELSYSTERM CurrentControlSetContral\FileSystem

n EE E=Fi] Bl

i- ab) (L) REG_SZ (BEFEE

A %4 DisableDeleteMotification REG_DWORD 000000000 (D)
A 74 FilterSupportedFeatureshode REG_DWORD Ooc00000000 (0)
1 | | LongPathsEnabled | REG_DWORD 0x00000001 (1)

3. Restart the System:
- Restart the computer to ensure that all system services and applications can recognize
and utilize the new configuration.

Impact:
Enabling this setting allows all compatible applications on the system to handle file paths

longer than 260 characters. This is particularly useful for large Unity projects involving
complex and long directory(folder) structures and file paths.

Note:
- Administrative privileges are required to make changes to the Registry.
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Enable Git long path

Open GitBash, type

git config --global core.longpaths true

hit enter, then you should be able to commit in a git repository containing long path files.
*if you are using tools like GitHub Desktop, this method should work also
If none of the solution works

Use the ‘easy’ solution, try to place the Unity project in a shorter path folder, for example:
- C:\MyUnityProjectName
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Bug report & support

Contact:
- email - nilotoon@gmail.com
- Discord user ID - kuronekoshaderlab (+friend / invite to group&server)
- Slack - kuronekoshaderlab@gmail.com (invite to workspace)
- or alternatively, provide us with your QQ/WeChat ID

with any information about you(e.g. purchaser name/invoice number/email) that
we can recognize you as a customer.

For bug report, include these information if possible:

- Unity version (e.g., Unity 2022.3.15f1)

- NiloToon version (e.g., NiloToon 0.16.11)

- What happens when the bug appears? (e.g., | see a red error message, the
message is *******)

- How to reproduce the problem? (e.g., when | enable ****** toggle, and build
the game, the error will appear)

- (optional) A minimum reproducible project zip (will be prioritize first)

*We can communicate in text, but not audio:
- english
- $X
- others (GPT-4 translate)

337


mailto:nilotoon@gmail.com
mailto:kuronekoshaderlab@gmail.com

Change log

A copy of CHANGELOG.md in NiloToonURP folder

# Changelog
All notable changes to NiloToonURP & demo project will be documented in this file.

The format is based on [Keep a Changelog](http://keepachangelog.com/en/1.0.0/)
and this project adheres to [Semantic Versioning](http://semver.org/spec/v2.0.0.html).

- (Core) or no tag means the change is part of NiloToonURP_[version].unitypackage (files inside NiloToonURP folder)

- (Demo) means the change is only changing the demo project, without changing NiloToonURP.unitypackage

- (Doc) means the change is only affecting any .pdf documents

- (InternalCore) means Core, but if you are only using NiloToonURP as a tool, and don't need to read/edit NiloToonURP's
source code/files, you can ignore this change.

##[0.16.37] - 2025-03-08

#H# Fixed

- NiloToonPerCharacterRenderController: fix a critical bug that adding new material to a renderer will produce a wrong lit
material due to wrong Destory() code by NiloToonPerCharacterRenderController

- NiloToonPerCharacterRenderController: add Clean up all material instances when this script is destroyed

##[0.16.36] - 2025-02-25

### Fixed
- NiloToonCharRenderingControlVolume: fix '‘Override Main Light Direction > LRANngle' direction flip bug

## [0.16.35] - 2025-02-24

### Breaking change

- NiloToon Character shader stripping: now NiloToon will by default strip all XR keywords since most user are not using
NiloToon for XR (STEREO_INSTANCING_ON, STEREO_MULTIVIEW_ON, STEREO_CUBEMAP_RENDER_ON,
UNITY_SINGLE_PASS_STEREO). User can re-enable them in NiloToonShaderStrippingSettingSO asset

### Added

- NiloToon Character shader: add a new 'Decal' group, you can use it to control how URP Decal Projector affects the character
- NiloToon Character shader: +_MainLightSkinDiffuseNormalMapStrength, _MainLightNonSkinDiffuseNormalMapStrength.
Usually for removing normalmap for skin diffuse, while keeping normalmap for skin specular

- NiloToon Character shader: +_FixFaceNormalAmountPerMaterial. Usually for eyeglasses enabling IsFace + Fix Face Normal
= 0. This will cancel the 2D shadow on face due to eyeglasses

### Changed

- NiloToon Character shader stripping: all fog variants will force using dynamic_branch for Unity6.1 or higher. This will reduce
shader compile time and shader runtime memory usage to 50% or even 25% (= 2x~4x improvement) depending on how many
type of fog was used (FOG_EXP,FOG_EXP2,FOG_LINEAR)

### Fixed

- NiloToon Character shader: fix a bug that decal normal can't affect NiloToon_Character shader

- NiloToonBloom/NiloToonTonemapping: fix a NiloToonPrepassBuffer(character area) ZFighting problem when camera near
plan is very small (<= 0.3)

- NiloToon Character shader: kajiya hair specular solved a NaN pixel bug. (convert half to float, use SafeSqrt &
SafePositivePow_float)

## [0.16.34] - 2025-02-16
### Changed
- Nilo028-Concert005_StyleDark_ACES(NiloToonVolumePreset).asset: match settings closer to nilotoon concert demo project's

volume

### Fixed
- NiloToon character shader: fix a critical bug that normalWs become 0 when APV is used
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- NiloToonSetToonParamPass.cs: fix a critical bug that rendering is wrong when mainlight is not active or intensity is 0

##[0.16.33] - 2025-02-15

### Changed
- NiloToon Volumes: improve display name and helpbox

### Fixed
- NiloToon environment shader: fix a 'motion vector pass bug' that disabled shader's SRP batching

##[0.16.32] - 2025-02-13

### Breaking change

- (Big change)NiloToonPerCharacterRenderController: Remove "Allowed Passes" foldout completely, due to this foldout
prevents a lot of material optimization. Now users should use material's "Allowed Passes" group, which works in edit mode,
much more optimized, and allows controlling pass on/off per material instead of per character.

- (Big change)NiloToon Character shader: completely rewrite "Allowed pass" group using LWGUI's PassSwitch feature

- NiloToon Character shader: apply Stencil to DepthOnly, DepthNormalsOnly, MotionVectors, NiloToonPrepassBuffer passes
- NiloToon Character shader: lower _DepthTexRimLightAndShadowWidthMultiplier default 0.6->0.5

##Ht Added

- Added support for Deferred+ in Unity6.1

- Added RenderGraph support for NiloToonAnimePostProcessPass, NiloToonScreenSpaceOutlinePass,
NiloToonExtraThickToonOutlinePass

- NiloToon Character shader: added _BlendOp, _SrcBlendAlpha, _DstBlendAlpha,
_DepthTexRimLightAndShadowSafeViewDistance, _HairStrandSpecularUVIndex, _HairStrandSpecularUVDirection

### Changed

- NiloToon Character shader: big refactor, sync all passes shader code to match Unity6.1 ComplexLit.shader structure

- NiloToon Environment shader: big refactor, sync all passes shader code to match Unity6.1 ComplexLit.shader structure
- LWGUI: update to latest 1.21.2

- NiloToonPerCharacterRenderController: add better foldout "VRM" + "Compatibility mode". Remove the old "Misc" foldout
- (InternalCore) NiloToonToonOutlinePass.cs: RenderGraph refactor

#i# Fixed
- NiloToonAverageShadowTestRTPass.cs: fix a wrong blit uv and the missing on/off ability in RenderGraph mode

##[0.16.31] - 2025-01-01

### Fixed
- NiloToonMotionBlur: fix a hlsl bug that can't build using Unity6

##[0.16.30] - 2024-12-31

##H# Added
- Added Nilo030 & Nilo031 volume preset for Unity6 concert

### Changed

- AutoEyeBlind: update the Ul to allow selecting blendshape via a dropdown

- NiloToonCinematicRimLightVolume: Rim (3D BackLight only Style) remove (Experimental) tag

- NiloToonTonemappingVolume: Nilo NPR Neutral V1 & Nilo Hybird ACESremove (Experimental) tag

### Fixed
- NiloToonSetToonParamPass: fix a critical bug "enabling/disabling additional lights may cause the rendering stop for 1 frame
due to multiple hash"

##[0.16.29] - 2024-12-17

##Ht Added

- Added AutoEyeBlink.cs, for doing simple eye blink blendshape anim

- NiloToonMotionBlurVideoBaker: add ProRes 422, now it is default due to the balance of it's quality and speed
- NiloToonMotionBlurVideoBaker: add a lot of fps options, now 60 is default

- NiloToonMotionBlurVideoBaker: add a 'Open Destination Folder' button

### Changed
- Material Convertor: add 'me’,'ha’ as exact target names for face & no outline
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- Material Convertor: mouth target names add 'kounai', 'shita’
- UnlockFPS.cs: expose target fps = 60 as default

### Fixed

- MToon(VRMO.x) -> NiloToon material convert: change the outline multiplier from 4->12 (4 is wrong for a long time). Now the
convertion result's outline width will match MToon's original result much closer

- NiloToon MotionBlur: now motion blur will not apply to planar reflection cameras

- NiloToon MotionBlur: fix a bug that NiloToon still request MotionVectors when motion blur is not active

- NiloToon MotionBlur: fix a bug that NiloToon motion can't compile on build using Unity2021.3

- NiloToonLightSourceModifier: highly optimize the CPU cost when using lots of NiloToonLightSourceModifier with lots of lights
in Forward+

- NiloToonCharacter shader: fix a Ul bug about
_ApplyAlphaOverrideOnlyWhenFaceForwardlsPointingToCameraRemapMinMaxSlider

- All NiloToon render passes: hide the RenderGraph not implented warning, because the warning log itself cause bad CPU
performance problem.

##[0.16.28] - 2024-12-04

### Changed
- NiloToonMotionBlurVolume: Improve the quality and performance by rewriting it based on KinoMotion

##1[0.16.27] - 2024-12-03

### Added
- Added NiloToonMotionBlurVolume in volume, it is an alternative to URP's motion blur

### Changed
- MotionBlurVideoBaker: improve Ul, adding document links
- LWGUI: upgrade to 1.20.2

## Fixed
- NiloToon Character shader: fix a motion vector bug when _ALPHATEST_ON is used
- fix a bug that NiloToon can't import a mesh when MeshRenderer exists without MeshFilter

##[0.16.26] - 2024-11-17

### Developer Note

- This is the first version that makes NiloToon support RenderGraph in a very basic way. Note that NiloToon's self shadowmap
pass and all NiloToon postprocess will be disabled when enabling RenderGraph, we are working on it, it will take some time.
(Unity2021.3 is still supported, we are trying to delay the remove of Unity2021.3 support as much as possible, due to Warudo
using Unity2021.3)

#i## Breaking Change
- NiloToon Character shader: default _OutlineWidth changed from 0.6->0.5, since it is a more reasonable value for VTuber
models

#H#H# Added

- NiloToon Character shader: added "XRMotionVectors' pass, for experimental support of XR Application SpaceWarp for Unity6
- NiloEditorMotionBlurVideoBaker: add ProRes,h265 option to a new codec option, default to ProRes now to improve speed
and quality (but bigger file size)

- NiloToonAverageShadowTestRTPass: add experimental RenderGraph support

- NiloToonCharSelfShadowMapRTPass: add WIP RenderGraph support, now self shadow will always be disabled when
RenderGraph is enabled, we will unlock this again after we finish the implementation in the future

### Changed

- NiloToonToonOutlinePass.cs: improved RenderGraph support

- NiloToon Character shader: better 'MotionVectors' pass, it will now consider zoffset, perspective removal, dither, dissolve,
enable renderings etc

- NiloEditorMotionBlurVideoBaker: improve log info, displaying important info like complete% and total duration, also requiring
less memory now to reduce the chance of out of memory crash

### Fixed
- NiloToon Bloom: Add a very small bias to NiloToon's prepass, to avoid prepass problems similar to shadow acne

##[0.16.25] - 2024-11-13
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### Added

- NiloToon Character shader:
+_ApplyAlphaOverrideOnlyWhenFaceForwardlsPointingToCameraRemapStart,_ApplyAlphaOverrideOnlyWhenFaceForwardls
PointingToCameraRemapEnd. For adding control to front hair semi-transparent fadeout

- NiloToonSetToonParamPass.cs: add experimental RenderGraph support

- NiloToonToonOutlinePass.cs: add experimental RenderGraph support

### Changed
- NiloToon Character shader: sync motion vector pass to Unity6LTS
- LWGUI: upgrade to latest version

###H# Fixed
- NiloEditorMotionBlurVideoBaker: support the latest ffmpeg, improve input video fps detection speed, improve Ul info

## [0.16.24] - 2024-11-02

##H Added
- NiloToon Character shader: Add Adaptive Probe Volumes(APV) support for Unity6LTS

##[0.16.23] - 2024-10-17

##Ht Added
- Add menu item for "Assets/NiloToon/xxx", for easier menuitem usage by right clicking an asset within the project window, so
user don't need to always click the "Window/NiloToon/xxx" menu item

### Changed
- NiloToonMaterialConvertor.cs: lilToon convertor now consider ZWrite option to select the correct SurfaceType

#i### Fixed

- NiloToonUberPostProcessPass.cs: remove the use of ShaderKeywordStrings.UseRGBM, it is a required fix to support Unity6
(2024/10/17 release version)

- NiloToonSetToonParamPass.cs: fix a bug when light number > max supported number of light

##[0.16.22] - 2024-10-01

##Ht Added

- Improve and released "Window/NiloToon/MotionBlur Video Baker", now out of experimental

- Added NiloToonEditor_AutoGeneratePrefabVariantAndAssets.cs, now user can use "Window/NiloToon/Create Nilo Prefab
Variant and Materials" to setup NiloToon without modifying any original material and prefab

- NiloToonVolumePresetPicker: added Nilo027~Nilo029 volume presets

- NiloToonTonemapping volume: +Nilo Hybird ACES (experimental)

### Fixed
- NiloToonMaterialConvertor.cs: fixed name space problem

##[0.16.21] - 2024-09-03

##H Added

- NiloToon_Character shader: To allow using reflection probe as 3D rim light, added ->
_EnvironmentReflectionShouldApplyToFaceArea,_ EnvironmentReflectionApplyReplaceBlending,_EnvironmentReflectionApply
AddBlending,_EnvironmentReflectionFresnelPower,_EnvironmentReflectionFresnelRemapStart,_EnvironmentReflectionMFres
nelRemapEnd

- NiloToonUberPostProcessPass.cs: to allow better renderer feature sorting, added -> renderPassEventTimingOffset, default 0

### Fixed

- NiloToon_Character shader: fix SRP batching not correct in Unity6 due to motion vector pass

- NiloToonCharacterSticker_Additive.shader: fix Float data mismatch bug, now corrected to Integer
- NiloToonCharacterSticker_Multiply.shader: fix Float data mismatch bug, now corrected to Integer
- GenericStencilUnlit.shader: fix Float data mismatch bug, now corrected to Integer

##[0.16.20] - 2024-08-19

### Added

- NiloToonTonemapping: + Khronos PBR Neutral, + Nilo True Color V1 (experimental)

- NiloToon_Character shader: add new group -> Face 3D rim light and shadow (experimental)
- Add Window/NiloToonURP/Experimental/MotionBlur Video Baker (experimental)
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#### Fixed
- NiloToonPerCharacterRenderController: fix Setint() data mismatch bug, now corrected to Setinteger() API
- NiloToon Debug Window: change normalTS debug to match URP's rendering debugger color format

##[0.16.19] - 2024-08-07

##H# Added
- NiloToon Character shader: +_AsUnlit, for multiply blending material like blush

### Fixed

- NiloToon Character shader: change array index from Float to integer, to avoid graphics bug on Adreno740 GPU
(https://issuetracker.unity3d.com/issues/android-shader-has-incorrect-uvs-when-built-on-android-devices-with-an-adreno-740-g
pu)

##[0.16.18] - 2024-07-30

##Ht Added
- NiloToon Character shader: +_PreMultiplyAlphalntoRGBOutput, _ColorRenderStatesGroupPreset

### Changed
- NiloToon Character shader: move "Color Buffer" group to Normal Ul Display group (now show in default material setting)

##[0.16.17] - 2024-07-28

### Breaking Change

- NiloToon Character shader: reduce max char(maximum number of NiloToonPerCharacterRenderController) to improve mobile
GPU performance, max char for opengles = 32->16, max char for vulkan/switch = 64->32, max char for PC = still
128(unchanged)

- NiloToon Character shader: apply basemapstacking layer to all passes, because basemapstacking layer will now affect alpha
value of all passes

### Changed
- NiloToon Character shader: _DepthTexRimLight3DRimMaskThreshold change default value from 0.075 -> 0.5, remove
experimental tag

### Added

- NiloToon Character shader: +_DepthTexRimLight3DFallbackMidPoint,_DepthTexRimLight3DFallbackSoftness,
_DepthTexRimLight3DFallbackRemoveFlatPolygonRimLight, for letting user control 3D rim light fallback's visual, can be used
as soft fresnel rim light

- NiloToon Character shader: + _AlphaOverrideTexUVIndex

### Fixed

- NiloToon Character shader: average shadow now supports URP's screen space shadow renderer feature

- NiloToon Character shader: optimize GetUV() method GPU performance by "replacing dynamic array UV index access by if
chains with const index"

- NiloToonPerCharacterRenderController: avoid calling Texture2D.whiteTexture, which will avoid triggering
NDMPF(Non-Destructive Modular Framework)'s crash bug

##[0.16.16] - 2024-07-25

#### Fixed

- fix environment shader can't compile in Unity6(6000.0.11f1), by calling the correct OUTPUT_SH4 function overload
- fix average shadow not working correctly for multiple characters in Unity2022.3 or later

- (InternalCore) change GraphicsSettings.renderPipelineAsset -> GraphicsSettings.defaultRenderPipeline

##[0.16.15] - 2024-07-05

#i# Fixed
- Fix NiloToon renderer feature's runtime error in Unity2022.3, this error will trigger when PIDI 5 planar reflection is used
together with NiloToon in Unity2022.3

##[0.16.14] - 2024-07-03

#### Fixed
- error handle when bake smooth normal's mesh doesn't have tangent
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- fix a basemap stacking layer NormalRGBA mode bug when the material is opaque cutout

##[0.16.13] - 2024-06-21

### Added

- NiloToon Character shader: +zoffset presets

- NiloToon Character shader: apply LWGUI ramp map to spceular ramp
- NiloToonVolumePicker: +ID 026 night soft bloom

### Changed

- Auto setup: eye keyword + "sclera", "cornea", "limbus"

- Auto setup: ban "headset","phone" for face keyword

- NiloToon Character shader: specular ramp now affected by ramp alpha

### Fixed
- fix reimport deadlloop when mesh has 0 vertex
- NiloToon Character shader: fix a bug where toon specular can't use _SpecularReactToLightDirMode

##[0.16.12] - 2024-05-28

### Breaking Changes

- NiloToonLightSourceModifier: remove penetration, add "back light occlusion(2D) & (3D)"

- NiloToonLightSourceModifier: when light list is empty, it will not be considered as a global modifier anymore

- NiloToonLightSourceModifier: now always auto re-fill empty light list, instead of auto fill in OnValidate() only

- Auto material convertor: don't force reset render queue anymore, unless the original material's render queue is out of
expected render queue range. This change can help preserve the render queue from the original material (more correct draw
order/ stencil order), while still not breaking NiloToon's material render queue requirements

### Added

- NiloToon Character shader: +_MultiplyBRPColor, expose _Color

- NiloToon Character shader: Add "invert?" to many mask map -> _MatCapOcclusionMaskMaplnvert,
_MatCapAdditiveMaskMaplnvertColor, _DepthTexRimLightMaskTexInvertColor, _OverrideShadowColorMaskMaplnvertColor,
_ZOffsetMaskMaplnvertColor, _MatCapAlphaBlendMaskMaplnvertColor, _DetailMaskInvertColor,
_FaceShadowGradientMaskMaplnvertColor, _EmissionMaskMaplnvertColor, _EnvironmentReflectionMaskMaplnvertColor

- NiloToon Character shader: +_DepthTexRimLight3DRimMaskEnable, _DepthTexRimLight3DRimMaskThreshold
(experimental) for try fixing 2D rimlight problem on finger or small objects like ear ring

- NiloToon Character shader: +_SpecularReactToLightDirMode dropdown menu(Use settings from volume, Readct to light,
Follow camera) for controlling how specular light react to light direction in material

- NiloToon Character shader: +RimHard(LightFromTop) matcap add preset

- NiloToonPerCharacterRenderController: +renderCharacter toggle, allow you to on/off the rendering of a character with just 1
click or 1 API call

- NiloToonPerCharacterRenderController: +MateriallnstanceMode toggle, for prevent generating material instance when
required

- Auto material convert: Rewrite univrm0.x auto material convert, porting more properties from "VRM/MToon", now _Color in
VRM blend shape proxy clips can be reused without editing any clips

- Auto setup character can now select multiple characters and process them together. For example, you can select multiple vim
character prefabs and process them together

- Added a new menu item 'Window > NiloToonURP > Convert Selected Materials to NiloToon_Character', so you can convert
material to NiloToon without selecting any gameobject/prefab

- Auto material convert: + lilToon emission's alpha porting

- Auto material convert: +Stencil preset matching

- +Matcap_Upward_HardEdge.png

-(InternalCore) + NiloAAULtil.hlsl

-(InternalCore) + NiloToonMaterialConvertor.cs, extracted all NiloToonEditorPerCharacterRenderControllerCustomEditor's
material auto convert logic into this script

### Changed

- NiloToon Character shader: convert "Use GGX Direct Specular?" toggle to a "Specular Method" dropdown menu with 2
modes(Toon, PBR GGX)

- NiloToon Character shader: move 'UV Edit' and 'Lighting style' group

- Auto material convert: + 'karada' as skin material keyword, +'head' as face keyword, +'canthus' as eye keyword

- Auto material convert: auto disable '2D rimlight and shadow' if material renderqueue > 2500 (doesn't draw depth texture)
- Update LWGUI to the latest 2.x version (2024-05-29)

- Improve menuitem ordering in 'Window > NiloToon > ...
- (Doc) Improve doc about improving rendering results in section 'AA(outline,rim light,shadow map)','DLSS | FSR3 (better fps &
AA)','Cam output char’s alpha’
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#### Fixed

- NiloToonVolumePresetPickerEditor: fix a critical bug that NiloToonVolumePresetPickerEditor's ID didn't save correctly when
saving the scene, where the ID will become 0 when the scene reload

- NiloToonCharacter_LightingEquation: fix a critical rim light result breaking change bug due to wrong code implementation,
where rim light artifact will appear in version 0.16.0~0.16.11

- NiloBlendEquationUstil.hlsl: fix a basemap stacking layer NormalRGBA mode rgb blending bug when alpha is 0 and the
material is opaque

- NiloToonEditor_AssetLabelAssetPostProcessor: fix Model import bake UV8's 'HashMap is full' error log

- NiloToonPerCharacterRenderController: fix a dissolve bug where pixels are not dissolve correctly when the current dissolve
texture pixel is pure white/black

##[0.16.11] - 2024-04-11

### Added

- NiloToonTonemappingVolume: add a new tonemap mode -> ACES (Custom SR)

- Added 5 Skin template materials

- NiloToonLightSourceModifier: add main light "Penetration" param, set it to O for blocking backlight(e.g., spot light)

##[0.16.10] - 2024-03-29

### Changed
- frame debugger and profiler: better display group & names for all NiloToon pass
- auto setup now treats material with name "matuge" as eye material now

### Fixed

- NiloToonPerCharacterRenderController: fix a critical bug that makes FaceForward & FaceUp can't be edited (incorrectly
locked to "auto value" every frame), if you saw that face shadow / face direction is incorrect in previous NiloToon version when
character is playing animation(e.g., timeline), try to upgrade to this version.

##[0.16.9] - 2024-03-23

### Breaking Changes
- NiloToon Character shader: clamp ggx specular roughness's minimum to 0.04 instead of 0, to prevent bad bloom result when
smoothness is 1(roughness is 0)

##[0.16.8] - 2024-03-23

### Breaking Changes
- NiloToon Character shader: _SelfShadowAreaSaturationBoost's default value changed from 0.5 -> 0.2, to reduce the default
hue artifact due to texture compression

### Added

- NiloToon Character shader: + WIP motion vector pass for URP16(Unity2023.2) or later

- NiloToonEditorPerCharacterRenderControllerCustomEditor: auto setup character now converts lilToon's _ShadowBorderMask
-> NiloToon's _OcclusionMap

- NiloToonEditorPerCharacterRenderControllerCustomEditor: auto setup character now converts lilToon's parallax -> NiloToon

- NiloToonAnimePostProcessPass: add new toggle -> affectedByCameraPostprocessToggle

- Auto install renderer feature: now consider Graphics tab's URP asset also

- Add new Window>NiloToon>... [Menultem] buttons: Update to latest version, Open document, Change log, contact support

### Changed
- LWGUI: updated to latest 2.x
- Auto install renderer feature: if the setup is correct already and nothing to do, now also show a pop up window

### Fixed

- NiloToon environment shader: fix a Unity6 compile error about SETUP_DEBUG_TEXTURE_DATA(...)

- NiloToonEditorPerCharacterRenderControllerCustomEditor: AutoSetupCharacterGameObject(...) prevent user calling from fbx
generated prefab

- NiloToonPerCharacterRenderController: fix a null reference exception bug on OnDisable()

- NiloToonSetToonParamPass: fix a possible GPU global array wrong length when switching platform

- NiloToonEditorPerCharacterRenderControllerCustomEditor: fix lilToon->NiloToon "_BackFaceBaseMapReplaceColor" wrong
port

- NiloToonEditorPerCharacterRenderControllerCustomEditor: fix lilToon->NiloToon "_Main2ndTexAngle" wrong port

- NiloToon Character shader: add [HidelnInspector] _MainTex & _Color, to prevent vrm0.x output error

- NiloBlendEquationUtil.hlsl: fix NormalRGBA's 0 alpha bug on mobile
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##[0.16.7] - 2024-03-12

### Added

- NiloToonSetToonParamPass: add new API -> public static bool ForceMinimumShader, to enable ForceMinimumShader using
code

- NiloToonCharacter shader: add _SkinShadowBrightness, _FaceShadowBrightness

### Changed

- NiloToonCharacter shader: _MultiplyBaseColorToSpecularColor's default value changed from 0 -> 0.5

- NiloToonCharacter shader: moved Parallax Map from "Show All" group to "Expert" group

- NiloToonPerCharacterRenderController: remove the (Experimental) tag of "Generate Smoothed normal?"
- NiloToonShaderStrippingSettingSO: better tooltip

#### Fixed

- Auto setup character: fix material wrongly set to renderQueue -1, now it is correctly set to 2000

- NiloDefineURPGlIobalTextures.hlisl: fix _CameraDepthTexture_TexelSize macro condition bug, which makes it fail to compile in
Unity2022.3.21f1

- NiloToonPerCharacterRenderController: fix a possible OnDisable() null reference exception when building the player

## [0.16.6] - 2024-03-05

### Changed
- Volume profile presets: specular react to light dir revert to default value(not override)
- Volume profile presets: outline width revert to default value(not override)

#### Fixed
- NiloToonCharSelfShadowMapRTPass: fix XR multi pass mode's rendering bug due to wrong view projection matrix
- NiloToon Character shader: fix debug shading can't compile when _PARALLAXMAP enabled

##[0.16.5] - 2024-02-26

### Fixed

- LWGUI: upgraded to the latest 2.x version, fixing ramp tex format ARGB32 error and helpbox width problem

- NiloToon Character shader: Fix Opaque SurfaceType not setting the correct render queue (-1) due to LWGUI, now Opaque
SurfaceType preset set render queue to 2000 instead to prevent this problem

##[0.16.4] - 2024-02-25

### Breaking Change

- (InternalCore) VideoPlayerForceSyncWithRecorder: move from NO namespace to NiloToon.NiloToonURP.MiscUtil

- (InternalCore) DoFAutoFocusTransform.cs: move from namespace NiloToon.NiloToonURP to NiloToon.NiloToonURP.MiscUtil
- (InternalCore) rename global shader float _NiloToonGlobalSelfShadowDepthBias to
_NiloToonGlobalSelfShadowCasterDepthBias, to make support of 0.13.8 shader possible

- (InternalCore) rename global shader float _NiloToonGlobalSelfShadowNormalBias to
_NiloToonGlobalSelfShadowCasterNormalBias, to make support of 0.13.8 shader possible

#H## Added

- NiloToonPerCharacterRenderController.cs: +compatibleWithNiloToon13Shader("Compatible with 0.13.8 shader") toggle in
Misc group, for a special situation where NiloToon 0.16.x C# + 0.13.8 shader need to work together (e.g., to support old Warudo
files/Asset bundles built with NiloToon 0.13.8 in the past in a NiloToon 0.16.x C# build)

- +SelfRotate.cs, for model 360 debug use

- +UnlockFPS.cs, for android build fps checking use

##[0.16.3] - 2024-02-22

##H# Added
- NiloToon Character shader: _DepthTexShadowFixedDirectionForFace, for a stable hair shadow on face

### Changed
- Auto Setup Character now search 'bound center' bone in the following order: spine>hip>pelvis instead of hip>pelvis>spine

##[0.16.2] - 2024-02-21

### Fixed
- fix LWGUI null material problem (material inspector can't show, with error log)
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- (InternalCore)fix shader compile warning about pow(f/e) potential negative f value

##[0.16.1] - 2024-02-20

### Breaking Change
- low-end OpenGL mobile limited maximum characters from 128 -> 32, due to shader compile limitation & performance
- mobile/OpenGL limited maximum characters from 128 -> 64, due to shader compile limitation & performance

#H## Added

- NiloToon Character shader: +BaseMapStackingLayer 1-10 Mask's UVIndex, Remap, Extract from ID
- NiloToon Character shader: +MatCapp Add & MatCap Replace's new presets

- +Matcap_BlackSmoothSpecular01.png

### Changed
- LWGUI upgraded from 1.16 to 2.0, you can use "Show Only Modified Properties by Group" option now, it is an important
option for adjusting material easily and safely

## Fixed

- fix all BaseMapStackingLayer's mask UV bug

- fix shader can't compile in OpenGL mode on a Window PC's editor due to "error C6020: Constant register limit exceeded at
; more than 1024 registers needed to compile program”, see [Breaking Change]

##[0.16.0] - 2024-02-19

### Version Highlights

In short, compared to NiloToon 0.15.15, NiloToon 0.16.0 introduces these significant changes:

- [breaking change] Rewrote the code for additional lights; all additional lights are now treated as the main light by default,
allowing you to light a character nicely with just point/spot lights (great for interiors!)

- Added a new 'NiloToonCharacterLightController' script, which allows you to control how each character receives lighting(e.g,
tint or add color to main light for a few target characters)

- Added a new 'NiloToonAdditionalLightStyleVolume' volume, which enables you to control how all lights affects all characters
globally

- Added a new 'NiloToonLightSourceModifier' script, which enables you to control how each light affects all characters. For
example, you can create a few point lights with different roles -> (1)a normal point light (2)a point light without rim light (3)a
point light with only rim light (4)a point light that doesn't affect nilotoon characters...For (4), it is especially handy if you'd rather
not use Unity URP's rendering masks, since URP's rendering layers mandate individual settings for each renderer's layer, this
can be time-consuming and clutters your scene's game objects and prefab files.

- Many new options in the menu "GameObject > Create Other > NiloToon"

- Many new options in the menu "GameObject > Light > NiloToon"

- Introduced 'soft shadow' for shadow maps to reduce aliasing, enabled by default (medium quality)

- Updated the NiloToon Character shader: Basemap Stacking Layer 1-10 now includes +7 UVs (UV1-4, MatcapUV,
CharBoundUV, ScreenSpaceUV) and 4 blend mode options (normal, add, screen, multiply). For example, you can create a
basemap stacking layer using matcapUV with multiply or add blend methods.

- Updated NiloToonPerCharacterRenderController's' '‘Basemap Override' group: +7 UVs (UV1-4, MatcapUV, CharBoundUV,
ScreenSpaceUV), and 4 blend mode options (normal, add, screen, multiply)

- Added a new 'Color Fill' group to NiloToonPerCharacterRenderController, a utility function to redraw the character with
different effects (e.g., x-ray vision, show characters that are behind a wall similar to CS2/Valorant)

- Added a new 'Generate Smoothed normal?' toogle to NiloToonPerCharacterRenderController, you can enable it for non-fbx
prefabs(e.g., vrm character), so those non-fbx character prefabs can still have a similar outline quality as fbx characters

- Fixed all memory leaks and GC allocation issues that were found

- Significant CPU optimization when multiple characters are visible (approximately 1.72x CPU speed up for a test scene with 30
unique characters and 800 unique characters materials)

- HLSL code is now much easier to read in Rider

### Note from the Developer (Unity6/RenderGraph/Warudo)

- NiloToon 0.16.x is confirmed to be the last version that still supports Unity2021.3.

- In NiloToon 0.17.0, we will completely remove support for Unity2021.3 to begin working on Unity6 (RenderGraph) support.
- After a few more 0.16.x releases, we will provide a stable NiloToon 0.16.x version to Warudo to be used as the official
NiloToon version for Warudo(Unity2021.3).

### Note from the Developer (Additional Light Rewrite)

**Skip this message if you do not need to light characters using point/spot lights.**
NiloToon 0.16.0 includes a major rewrite of the code for additional lights!
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In the previous version, NiloToon 0.15.15, the treatment of additional lights was similar to Unity's method, where the lights'
colors were additively blended onto the character. As a Unity URP shader, our original design aimed to align with Unity's URP
additional light behavior as closely as possible, although we know that it is not the best for toon shader.

However, the additive light method only looked good under very carefully set up conditions, like this
[video](https://youtu.be/STIgNEfPrmY ?si=98mqByySiRE7kcTO). In most regular use cases, NiloToon 0.15.15's point/spot
lights could easily make the character appear overly bright or look strange.

Therefore, in NiloToon 0.16.0, we decided it was time to make a significant breaking change to ensure additional lights provide
good results by default. Now, any additional lights are treated the same as the main light, so no matter how you light the
character and regardless of the light type used, the lighting result will always maintain the same quality as the main directional
light. This means scenes that mainly use point/spot lights, such as interiors, rooms, caves, etc., will now be much easier to light
characters nicely and consistently with NiloToon 0.16.0.

*If you want to produce the old additional light result, you can:
- In Nilotoon Additional Light Style Volume: set color & direction = 0
- (optional)In Nilotoon Cinematic Rim Light Volume: disable “auto fix unsafe style”

### Breaking Change

- NiloToon Character shader: "face normal fix" now only affects materials that are controlled by
NiloToonPerCharacterRenderController

- NiloToon Character shader: fix a wrong MatCapUV & CharBoundUV code that wrongly flip these UV's x, now after the fix,
MatCapUV & CharBoundUV will look the same as the Texture2D on a 3D sphere mesh correctly, not having the uv x flip
anymore. However, it is a bug fix that lead to a breaking change, so if you want to keep the old MatCapUV result where uv x is
flipped, go to material's "UV Edit" group, set MatCapUV's tiling to (-1,1,_,_).

- NiloToon Character shader: _BackFaceTintColor will not affect outline pass anymore, since it will make the outline darken
which is not correct

- NiloToon Character shader: normalize depth rim uv offset direction vector, to make rim light width more consistent under all
light condition and direction

- NiloToon Character shader: disable NiloToonDepthOnlyOrDepthNormalPass's face normal edit, since we don't want to edit the
face normal of URP's _CameraNormalTexture

- NiloToonPerCharacterRenderController: BaseMap Override group's UV tiling is now using center(0.5,0.5) as tiling center
instead of (0,0)

- NiloToonPerCharacterRenderController: BaseMap Override's Map, when it is null, NiloToon will now use a default white
opaque tex instead of gray & semi-transparent(50%) texture

- NiloToonPerCharacterRenderController: no longer force update/reimport all active characters in scene, since it is too slow
when a scene contains too many characters

- NiloToonPerCharacterRenderController: make StencilFill, ExtraThickOutline, ColorFill pass only draw opaque queue (<2500)
materials

- NiloToonCinematicRimLightVolume: +"Auto fix unsafe Style?" toggle, default enabled, which will force at least 1 cinematic rim
light style on

- NiloToonCharRenderingControlVolume: specularReactToLightDirectionChange now default = true. If you want to reproduce
the old result, you can override it and set it back to false

- All NiloToonVolumePreset assets: reset charOutlineWidthMultiplier to 1

### Breaking Change(hlsl programming only)

- (InternalCore) NiloToon Character shader: rename ToonLightingData.PerPixelNormalizedPolygonNormalWs to
normalWS_NoNormalMap

- (InternalCore) NiloToon Character shader: rename ToonLightingData.PolygonNdotV to NdotV_NoNormalMap

- (InternalCore) NiloToonCharacter_ExtendFunctionsForUserCustomLogic.shader: changed function param -> void
ApplyCustomUserLogicToBaseColor(inout half4 baseColor, Varyings input, UVData uvData, float facing)

- (InternalCore) NiloToonCharacter_ExtendFunctionsForUserCustomLogic.shader: changed function param -> void
ApplyCustomUserLogicBeforeFog(inout half3 color, ToonSurfaceData surfaceData, ToonLightingData lightingData, Varyings
input, UVData uvData)

- (InternalCore) NiloToonCharacter_ExtendFunctionsForUserCustomLogic.shader: changed function param -> void
ApplyCustomUserLogicAfterFog(inout half3 color, ToonSurfaceData surfaceData, ToonLightingData lightingData, Varyings
input, UVData uvData)

- (InternalCore) NiloToon Character shader: move indirect light to main light injection phase

##Ht Added

- + new volume "NiloToonAdditionalLightStyleVolume"

- + new script "NiloToonCharacterLightController", with a create gameobject method in "GameObject > ... > NiloToon" menu
- + new script "NiloToonLightSourceModifier", with a few create gameobject methods in "GameObject > ... > NiloToon" menu
- NiloToonAllinOneRendererFeature: + soft shadow (default enable, medium quality)

- NiloToonAnimePostProcessVolume: + topLightMultiplyLightColor

- NiloToonCharacterMainLightOverrider: + overrideTiming
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- NiloToonPerCharacterRenderController: + new "Color Fill" group

- NiloToonPerCharacterRenderController: + auto fill missing properties in LateUpdate

- NiloToonPerCharacterRenderController: +"Generate Smoothed normal?" toggle, great for non-fbx character to also generate a
similar quality baked outline at runtime

- NiloToonPerCharacterRenderController: "Auto setup character" now support PhysicalMaterial3DsMax
ArnoldStandardSurface's auto setup

- NiloToonPerCharacterRenderController: BaseMapOverride group + UVIndex {UV1-4, MatCapUV, CharBoundUV,
ScreenSpaceUV}

- NiloToonPerCharacterRenderController: BaseMapOverride group + BlendMode {Normal,Add,Screen,Multiply}

- NiloToon Character shader: + _DepthTexRimLightlgnoreLightDir(360 rim) and _DepthTexShadowlgnoreLightDir(360 shadow)
- NiloToon Character shader: + _SelfShadowAreaHSVStrength

- NiloToon Character shader: + _SkinShadowTintColor2, _ FaceShadowTintColor2

- NiloToon Character shader: "Normal map" group + UVIndex,UVScaleOffset,UVScrollSpeed

- NiloToon Character shader: + new "UV Edit" group, allow you can add tiling,rotation,animation.... to UV1~4 & MatCapUV
- NiloToon Character shader: all "Basemap stacking layers" group + master strength slider

- NiloToon Character shader: all "Basemap stacking layers" group + BlendMode {Normal,Add,Screen,Multiply}

- NiloToon Character shader: all "Basemap stacking layers" group + UVIndex {UV1-4, MatCapUV, CharBoundUV,
ScreenSpaceUV}

- NiloToon Character shader: all "Basemap stacking layers" group + UVscale,position,angle,rotate options

- NiloToon Character shader: update basemap stacking layer 4-10, now they have the same quality & options as basemap
stacking layer 1-3

- NiloToon Character shader: normal map will affect MatCapUV now

- NiloToon Character shader: +_BackFaceForceShadow, _BackFaceReplaceBaseMapColor (including liltoon auto setup
convertion)

- NiloToon Character shader: +_ReceiveURPShadowMappingAmountForFace,
_ReceiveURPShadowMappingAmountForNonFace

- NiloToon Character shader: + new group "URP Additional Light ShadowMap"

- NiloToon Character shader: + "Light Style" group's preset

- NiloToon Character shader: +_SkinMaskMapAsIDMap, _SkinMaskMapExtractFromID

- NiloToon Character shader: +_SpecularMapAsIDMap, _SpecularMaplnvertColor

- NiloToon Character shader: +_DepthTexRimLightMaskTex

- + Normalmap_Skin.png, NormalMap_MetalBump.png in Textures folder, as util textures for detailmap group

- more liltoon properties can port to NiloToon via "Auto setup character" (WIP)

- (InternalCore) Enhanced support for Rider. You can read and edit NiloToon source code in Rider, just like reading C#. Utilize
Rider functions like 'Go To' (F12), 'Go Back' (Ctrl+-), and 'Find All Usages' (Shift+F12).

### Changed

- LWGUI: upgrade 1.4.3 -> 1.6.0

- NiloToonPerCharacterRenderController: remove allowCacheSystem toggle, now NiloToon will auto detect material reference
change and perform auto update (no API call due to material reference change is needed by user now, all update is automated)
- NiloToon Character shader: various Ul inprovements like helpbox, tooltip, display names....

- Remove console Debug.Log(s) that are not too helpful, so NiloToon will try to keep the console window as clean as possible

### Fixed

- NiloToonPerCharacterRenderController: Significant CPU optimization has been achieved when multiple characters use the
NiloToon per character script. In tests with 30 characters and 800 materials, the time improved from 19ms to 11ms (speed up =
x1.72). The speed up is due to NiloToon stopped a few per frame material updates via
NiloToonPerCharacterRenderControllerm, which lead to SRP batcher using a fast path to upload data from CPU to GPU, since
no material properties are edited per frame now

- NiloToonPerCharacterRenderController: fix all memory leaks due to material reference changed by user in playmode(e.g., due
to playing an animator animation with any material reference key)

- NiloToonPerCharacterRenderController: fix a bug that clicking "don't edit material" in character auto-setup will wrongly skip
updating the script's field also. Now after the fix, script's field will always update correctly

- NiloToonUberPostProcessPass: fix a GC alloc bug due to wrong shader name string

- NiloToonBloomVolume: fix bloom RT over max size due to fixedHeight option with a very wide screen, it now cap at the GPU
allowed max size, usually it is 16384 width for PC

- package.json: changed "type" from "module" -> "tool", allow NiloToonURP to show up in project window even when installed
via package manager(UPM)

- fix a few null reference exception found when entering/exiting playmode or when building the game

#HH# IN—2a> DN FMk

B (ZF S&. NiloToon 0.15.15[ZEE X T, NiloToon 0.16. 0L T EELEEFEEALELT=:

- [(EMEE] EBMSA DI —FEEEELELZ TRTODEMSA ML, TIAIITAMUSARELTHRDNDLSIZHY, RA
URSAMARYRSA M TE YRS OZ—FENWNCEBLTIENTEET ATFITICRE )
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- #iLUL I NiloToonCharacterLightController ]l R 2 F & BMLELTz, ZHIZKY . EXF XTI F—MNIA T4 TEED KSIZZIT
WAL EFIETEET BIAIE, LLODDEI—FIrXvS9F—IZH L TAIUSADBERARLEZY., BEEMLIEZYTEHIEN
TEFEY)

- # LU INiloToonAdditionalLightStyleVolume 7R 1) 2 — L ZBMLEL =, ChIZKY. TR TDSANTRTDF Y595 —(2x
LT B—NILIZEDKSICEETINEHIHTEET

- # LU INiloToonLightSourceModifier]1R 2 FrhEBMLEL 2o CNIZKY . ESARDTRTOFASIF—IZEDKSIHET
BHEHETEET XX, DBEBEDRAVSARRDVLSAMILDORAURSARQB)VLSARDHDRAEZAL(4)
nilotoonF ¥ SV 2—IZEBEEZHWRAU S A (4) IFHIZEFITT , Unity URPOL U F YT I RYEFERALIZKGEWNEEIC
BIALFET URPOLUF YT LAY —IE, BELUAF—DLANY—IZEFDOBRENBETHY . ChIXBERLANMNY, O—2D
F—=LFA TSRO TLNT I7AILERLN T HREENHYET

- #=a2—TGameObject > Create Other > NiloToon1[ZZ<DFHLLVA T avEEM

- #=a—TGameObject > Light > NiloToon1IZ&<LDFHLLVA T arZEEM
SIA)TIUTERLTIZOISTV IR YR 1E DRIV TIZEB AL, TIAHILNTCHEBICHE>TOWET (bR E)

- NiloToonF 54948 —> 1 —4 —%# B &L FEL1-:Basemap Stacking Layer 1-101Z[d+7 UVs (UV1-4, MatcapUV, CharBoundUV
. ScreenSpaceUV) E4D DT LU RE—FF T3y (/=T IL. TR RVY=2 RLFTSA)BNEENBILSITHRYEL . Hl X
(. matcapUV# { > TmultiplyF fzIadd 7 L > K i& Thasemap stacking layer&Ef§ 52 &M TEE T,

- NiloToonPerCharacterRenderControllerd® IBasemap Override |4 JL—F #E 7 :+7 UVs (UV1-4, MatcapUV. CharBoundUV,
ScreenSpaceUV) . 8&EUV4DDTILURE—RFTLar (/=TI . TR, RYU—=2 RILFTS5A)

- NiloToonPerCharacterRenderController| 2L L Color Fill ]2 )L—F&BMLEL=, Shik, 42558 (FIZ X, XRE DIy,
BO®%AIZVNEXvS95—%CS2NValorantD &3 2R FT 5% E) TSV 4—4BHEET 50D 1—T1)T(HETT,

- NiloToonPerCharacterRenderController|ZI Generate Smoothed normal? 1b7 L ZFf=IZBMLELE=. ChEERIZT BE. FE
foxFLNT (FIZIE, vimFrS598—) TH, foxFTrSU3—ELRBD T INSAV RBEEF OIENTEET,
-EREINETRTOAEN)—HEGCEIY L THORBEEIBSELEL,
-BROXYSVA—NARREDLEDCPURBIE A KIBICHESINELZ (W1.72(EOCPURE—R 7y T 30D 1 =—%
Xv IV 8—E800 D L=— X w59 3—ITITILEEL TR —UT),

- HLSLaO—FA'RiderCa A ¥ 3 <Y ELT=,

#iH B & H 5 DT E (Unity6/RenderGraph/Warudo)

- NiloToon 0.16.x[&Unity2021.3% % R—rF 2 RED/N—230 THH LM BRI TLET,

- NiloToon 0.17.0TI&. Unity2021.3M $R—tZE5E £ (ZHIBRL T. Unity6 (RenderGraph) - R—hr YL Z&IHEYET,

- HEHMD0.16.x1)1)—RD % . Warudo (Unity2021.3) TA R D NiloToon/A—2av &L THEASh SR E L1=NiloToon 0.16.x
N=oavERELET,

HHt ARENODEE (BIMSAFOEEHRZ)
HIRAVISAMRARYSS A EERLTEVYIVE—ERBOTRENGNMEE R, COAVE—DERFyTL TS
NiloToon 0.16.01Z (&, :EBMZA+DF~HDA—F D KIBLESBANEELTHET !

BI/A—Ya> dNiloToon 0.15.15TI&. BIIS A D FLEUNityD HXIZBTHY ., SAFDBIFF¥SOF—ITMEMIZTLURS
N TUWELTz, Unity URPY T—H —EL T BB D TED T HF A2 (X TES 1T UnityOURPEBMS A D EEIZIAS T EEB LT
WELED, by—ooz—F— IR JEBTHENI LT >TLEL -,

LD L. MESA RO FAZEIE. [SDOE TF](https://youtu.be/STIGNEPrmY ?si=98maByySIRE7kcTO)D K3 I H ICEE IV
TITENT-FU T TOARRANENS-TT, FLALEDBEEDFEAHITIE. NiloToon 0.15.15MKRA U bS5 A MNRAKR YRS+
FFvS573—%BEITHLILEY, FRICREYTHIENBTHTL,

Lf=h>T. NiloToon 0.16.0TI. BMSA ;AT IHIMTRIMERERB T DESICTH-ONEELREREMASBA KL
FILEL=. SN T BMSAMMIASUSARERLEIITHRDONDED T, Fv398— BT HECERT S/ DEHICER
B BARBREBICAVOARARERILREEHBLET, DEY AVTUT BB RAELLE . EITRAUISAMNRAR YA
FEFEAT S —2IF, NiloToon 0.16.0& > TH 374 —EHENA D —BELTHEICROT A TESSSITAYELE,

LIRTDEMZADFEREHALEWMEE L, LT ORIEETICENTEET:
- NiloToon Additional Light Style VolumeT., & A REOIZHRELET,
- (7 av)NiloToon Cinematic Rim Light Volume . lauto fix unsafe styleJZ#E&ILET

HH IR E R

- NiloToon Charactery z—#4 —: I'face normal fix1lZ . NiloToonPerCharacterRenderControllerlZ&> THIEIEN B TUT L D H
IZHEBLET,

- NiloToon Character z—#% —: MatCapUV&CharBoundUVD B3 > fza—FEEIELELz, ThiIZkY., ShoDOUVOxHHE
BEoTREETDHDEBIELEL . BIE%. MatCapUV&CharBoundUVIE, 3DEk AV 1 D Texture2DERIL ESIZIELKRZ S LS
127Y. £5uv XD REET B LIEHYFE B AL 1L CNIFHEMEEZ L9 /N\JBETT O T, B MatCapUVD#EE (uv
XD REELTUND) LU A E, R FYFILOTUV Edit1 ¥ L—T T, MatCapUVD A )25 %(-1,1,_,_)IBREL TS
Ly,

- NiloToon Character>> z—4 —:_BackFaceTintColorld£57 IS4V IRRICIEZEELER A, BERDL. TUMSA UM ELS
DFELLEVNNDBTT,

- NiloToon Characters z—4% —: ) LSAbDQuvA Ty ARARIMLEERIELEL . CHIZKY TRTORBBAEHFLEAED
TTULSArDIEE—BSEET,
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- NiloToon Character z—#% — : NiloToonDepthOnlyOrDepthNormalPassDEED /— < ILIREZ ESICLEL =, HEL S, URP
M _CameraNormalTextureMEED / — < L EREL=LHELN ST,

- NiloToonPerCharacterRenderController: BaseMap Override” JL—F QUVAAY 25 1%, F13(0.5,0.5)& %45 Dk LT
FERTBESIZEYELT:,

- NiloToonPerCharacterRenderController: BaseMap Override® <7 AnullD B4 . NiloToonlEF 74 LD BWVWRBEBELETF IR
FrEFERTHLIICHYELI, LRETERBDOFEFER (50%) TIVRFrEFERLTLVELT:,

- NiloToonPerCharacterRenderController: & — 2 ZLDF w59 4—DBEENTWDIEE. TR TDTITAITHRXYSU5—%5E
FIMIZEH/IBAR— T BIEEHBYEL, BEEL, TRE—U N ETEDGEICITETELINSTT,

- NiloToonPerCharacterRenderController: StencilFill, ExtraThickOutline. ColorFill/ XX (&, FAFEBLEF 21— (<2500) DI TIT7IL
DHEHEBET HELSCHYEL .,

- NiloToonCinematicRimLightVolume: T Auto fix unsafe Style? 1k JLEBMLEL =, TIAILTHEBIZHE>THEY, LiKEB1D
DIRITAVIILSARREA LD ERFSINET,

- NiloToonCharRenderingControlVolume : specularReactToLightDirectionChange® 5 74 L MEZtruel TSR ELE L=, BULVEER
FRBELEZWLVESIX. ChELEE L TlalselTRT ZENTEET,

- NiloToonVolumePreset7 t2v kM 9 X T : charOutlineWidthMultiplier& 1121 vk LELT=,

#H RN ZE R (HLSLT O S35 0 #)

- (InternalCore) NiloToon Character:» =—4 —: ToonLightingData.PerPixelNormalizedPolygonNormalWS%
normalWS_NoNormalMaplZZ&ELEL =,

- (InternalCore) NiloToon Characters» = —4 —: ToonLightingData.PolygonNdotVZNdotV_NoNormalMaplZZ B LEL =,

- (InternalCore) NiloToonCharacter_ExtendFunctionsForUserCustomLogic.shader: B3t D /35 A—2%ZEE L F L= -> void
ApplyCustomUserLogicToBaseColor(inout half4 baseColor, Varyings input, UVData uvData, float facing),

- (InternalCore) NiloToonCharacter_ExtendFunctionsForUserCustomLogic.shader: B3t D /35 A—2%ZEE L F L1z -> void
ApplyCustomUserLogicBeforeFog(inout half3 color, ToonSurfaceData surfaceData, ToonLightingData lightingData, Varyings
input, UVData uvData),

- (InternalCore) NiloToonCharacter_ExtendFunctionsForUserCustomLogic.shader: BI$t /85 A—4%ZE L FE L= -> void
ApplyCustomUserLogicAfterFog(inout half3 color, ToonSurfaceData surfaceData, ToonLightingData lightingData, Varyings
input, UVData uvData),

- (InternalCore) NiloToon Characters z—4 —: [#ERBAZ A A NEA T —XIZHBELELT=,

#HH BIMSh -

- #HLLVRY 2— AT NiloToonAdditionalLightStyleVolume |

- TGameObject > ... > NiloToon1 A= —® NiloToonCharacterLightController |1 LWL\ V) T BLRUVS —LA Tz HMERA
EEBM

- TGameObject > ... > NiloToon ] #=2—®NiloToonLightSourceModifier I LLNR VU T B LUK OD DY —LAF T ok
ER A EZEEM

- NiloToonAllinOneRendererFeature: Y 7 b v RO ZEEBM (TI4+ILEER ., FRE)

- NiloToonAnimePostProcessVolume:: topLightMultiplyLightColorZ ;& i

- NiloToonCharacterMainLightOverrider : override Timing% 18 i

- NiloToonPerCharacterRenderController: LU T Color Fill 147 JL—F %380

- NiloToonPerCharacterRenderController: LateUpdate TR B L T S TR/ T+& BBIMICIEH S EEZ B M

- NiloToonPerCharacterRenderController: f Generate Smoothed normal? |+ JLZE B, EOXF ¥ S I 2—IZHLTEIV AL LT
BEHDREDTICSAVEERTELLSITHYELT,

- NiloToonPerCharacterRenderController:  Auto setup character(ZPhysicalMaterial3DsMax ArnoldStandardSurface® B &15%
EBLYR—bT D&Y EL,

- NiloToonPerCharacterRenderController : BaseMapOverride JL—7IZUVIndex {UV1-4, MatCapUV, CharBoundUV,
ScreenSpaceUV}Z BN

- NiloToonPerCharacterRenderController: BaseMapOverride” JL— 7 [ZBlendMode {Normal,Add,Screen,Multiply}%i& il

- NiloToon Character:> z—#% —:_DepthTexRimLightlgnoreLightDir (360') L) &_DepthTexShadowlgnoreLightDir (360> ¥ K ) %
EmLELZ,

- NiloToon Charactery z—#4 —:_SelfShadowAreaHSVStrength ZiBNLFEL =,

- NiloToon Character:> z—4 —:_SkinShadowTintColor2, _FaceShadowTintColor2 ZEMLELT=,

- NiloToon Charactery z—4% —: [ /—<)L=wvF 15 JL—FIZUVIndex, UVScaleOffset, UVScrollSpeedZiB L ELT-.

- NiloToon Charactery T —4 —: #iLULMUV Edit] 7' )L—F B ML . UV1~4 & MatCapUVIZZA 25 BlEg, 7= A—avig s
ZEMTESLSICLEL

- NiloToon Character> z—4 —: 3 X T D Basemap stacking layers |7 )L —F[CXRA—ARL VT RRASAF —%BMLELT=,
- NiloToon Characters z—4 —: 3 X T M Basemap stacking layers 1% JL—FZBlendMode {Normal,Add,Screen,Multiply}%i&
mLEL,

- NiloToon Charactery z—4 —: 3 R T M Basemap stacking layers 1% JL—F[ZUVIndex {UV1-4, MatcapUV, CharBoundUV,
ScreenSpaceUV}ZEBMLELT=,

- NiloToon Character> z—#4 —: 3" X T M Basemap stacking layers14 JL—[ZUVscale, position, angle, rotate4 7L 3> % B0
LFELI=,

- NiloToon Characters t—4% —: R—XIYTRAYX VT LAY —4-10FFHL. § TREAR—RATYTREyX T LAY —1-3LR
CREBLATavEHF>TWET,

- NiloToon Character> z—#4%—: /—< LYy 7L, MatCapUVICHEEEZ 5 X 5 K3(1CHYELT=,
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- NiloToon Character>>z—4 —:_BackFaceForceShadow, _BackFaceReplaceBaseMapColor Z&i1LEL 1= (litconB &ty
TvTEBRLED),

- NiloToon Charactery z—#% —:_Receive URPShadowMappingAmountForFace.
_ReceiveURPShadowMappingAmountForNonFaceZBILEL =,

- NiloToon Character> z—4 —: #iL 114" )L—FTURP Additional Light ShadowMap ZBMLELT=,

- NiloToon Character>> z—4 —:[Light Style 12" L—F O T vrZEEBMLELL =,

- NiloToon Charactery z—#% —:_SkinMaskMapAsIDMap, _SkinMaskMapExtractFromIDZEMLELT=,

- NiloToon Character:> = —4 —:_SpecularMapAsIDMap, _SpecularMapinvertColorzBinLEL 1=,

- NiloToon Character:> z—#% —:_DepthTexRimLightMaskTex#B ML EL =,

- Textures 7+ JL# —[ZNormalmap_Skin.png, NormalMap_MetalBump.pngZ:&/iL . detailmapZ IL—FD1—F4UTF4THIR
FrElLTERATEET,

- TAuto setup character|Z L T. &Y%< DliltoonF /871 %NiloToon|ZHETE S LSI12HYELE: (EEH),

- (InternalCore) Rider® - R—r %3 1L EL 1=, RiderCNiloToonDYV—RXIA—KRECHD LS IZHAFYIRELEYTEE S, 'Go To'
(F12). 'Go Back' (Ctrl+-), 'Find All Usages' (Shift+F12)%x & MDRidertége 2 F A TEET,

HHEER

-LWGUI: 1.4.3M51.6.0~7vF 5 L—KFLZELT=,

- NiloToonPerCharacterRenderController: allowCacheSystemhk 4 JLZHIERL . NiloToonl&<TUT7 I DS RO EEZ HEIRIIZHE
HL. BBEHERTTIEIICHYELE (A—F —ICKPAPIFUVHLIEFTET,. TRTCOEHIFHELSATHET),

- NiloToonF %5 98—Lx—HF— ALNTRYIR  V—ILFvT  REBHEEDUIDREEITLVELS =,

-HFEYVRICIL ALY Y—)LDDebug.Log(s)ZBIEEL . NiloToonM TES = 1Hary—IL a4V K%)=V ITEDESIZLEL
f=o

HHEIE R

- NiloToonPerCharacterRenderController: # 3t D ¥ ¥ 54— HNiloToonD ¥ ¥554—E,D RS T EERT 5B 4. CPUD
BEEANKRIEICE ELELE, 30Fv5958—E800% T ZILTHDTARTIE, 19msh S5 1ImsIZ/ELEL(RE—KT7 YT =
x1.72) . RE—K 7w 7%, NiloToonA'NiloToonPerCharacterRenderControllerZft L TIL— LT EDI TV T IILEHEZ LK DNME
WELEEHTHY . ChIZEYSRPNAYF—HACPUNSGPUADTF—ED 7y O—KREEE/NNRTHERT L5125V ELE,

- NiloToonPerCharacterRenderController: 1—#'—MTF LA E—RFTIYTUTILDBSBELEBL-=DICHKET ATV 0% E
ELELEB:RTIVZILSBEX—2ELTA—F—T=A—3 FBELEESR),

- NiloToonPerCharacterRenderController: ¥+ 5942—D BE Y7y T TIRTUTILERELLZW ZH)VITHE A9 TH
DIL—IEDBEHHRO>TRAE YT ESNBNTEEELELZ BERIZ. RVUTFO T —ILENBIZELKE#HFINDLS(1274Y
FL71=,

- NiloToonUberPostProcessPass: ik 27z 1 —4 —B DX FHIZLHGCEIY LU TDNTEEELELT =,

- NiloToonBloomVolume : 3E % [Z[i: UL MVE T CfixedHeighth 7L 3> & # 5 1=35 & [Tbloom RTAAR A Y A X BZ 5/ \JZEELE
Lz BEIXGPUN AT 52K Y 1 X (@ H IXPCT1638418) THrvTShET,

- package.json: ltype |Zmodule I 5 Ttool JICEEL . /37 —O IR —2 v (UPM)Z N LTIV R = ILENT-I5ETE
NiloToonURPMW 7Oz 94V R ZRRTENBKSIZLELT,

-TLAE— RO TEOS—ADE ILFEICHET I OHIDnUIBEBEHNEZBELEL .

#HH RATZ R

fAiME 2, & NiloToon 0.15.15 #8Lt, NiloToon 0.16.0 BIA T UL FE K1t :

S [EXEFE]EETHMIAMRE EREFAN AT ARABBETIALE, AEEAAXR/ELMHRERIFNESZAE
(EEEEERN!)

- 3RINT — %8 "NiloToonCharacterLightController’ i, SR F{RiEFIENAREKABHARX (B, ANNERAREE
FEEBRRMEAE)

- #I0T — A $1#9 "NiloToonAdditionalLightStyleVolume™ {411, {E{REE® £ BIEHIFT AT MAIEMATEAE

- &0 T — A $1#9 “NiloToonLightSourceModifier” fii A, H{REEBIZEHIF LT MAIZEFTE AR, HlW, A LBEILTESR
TRABMENE > (D —PMEEALR Q) —TEALEANENLE Q) —TMRELEALNENXIE (4) — DT EM nilotoon

BATHEIMIRE, XATRERL B R & F R R MER N R MG XS EBRIILTE,

- %% "GameObject > Create Other > NiloToon" H1& 10 T ¥ £ #ik M

- 3% "GameObject > Light > NiloToon" H 3810 T i £ #i% IR

- 5l AT 'soft shadow' (F1BA%:) AFRAFE, LUV ER, MAER (FERE)

-E# T NiloToon &GS EMEHER 1-10 WA EE +7 UVs(UV1-4, MatcapUV, CharBoundUV, ScreenSpaceUV) #11 4
MEARNRI (ESE, AN, BE, FE), Hli0, {Re]LUER matcapUV SRESHINES H A EEMBEEER,

- B# T NiloToonPerCharacterRenderController #] 'Basemap Override' 48 :+7 UVs (UV1-4, MatcapUV, CharBoundUV,
ScreenSpaceUV), 14 RS RKXIET(IEE, &N, BE, )

- 7£ NiloToonPerCharacterRenderController B 750 T #7#) 'Color Fill' A, — 1N EAThEE, ATRARRXREEHLH A/ (Fm,
XFWBE, ERBEHAE, L CS2/Valorant)

- 7 NiloToonPerCharacterRenderController #1370 T #T#) 'Generate Smoothed normal?' F &, fRAI LA IE fox AHHEEHE
(fBlgn, vim A f), LEXLEIE fox AETMGIHMATUAES ox ABBUNEERE

-8 T RIMFE NTFEMIREI GC HERE

-LZNABTAMNETT EEMN CPU R (E— P MiRFSE D, F 30 MhEAGT 800 MuEABME, KYRET 1.72

&)
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- PZETE Rider 1 HLSL RIBE 5 T A%

#iH# FF & 2 1% B8 (Unity6/RenderGraph/Warudo)

- H41A NiloToon 0.16.x @& & — MR X Unity2021.3 BIRR A

- #£ NiloToon 0.17.0 &1, HAVF 2T Unity2021.3 B3 8, LIFF4E 2 ## Unity6 (RenderGraph)

-EBEHILA 016X lRAE, HAVFRM— T2 E M NiloToon 0.16.x B A4 Warudo, &8 Warudo (Unity2021.3) 1B
NiloToon kA,

i FFRE R (NI A EES)
MR AEFEFARARRBATRBRZAR, BHSHES
NiloToon 0.16.0 B & XM MITHRBHUEKREE !

£ Z BTAIAR A NiloToon 0.15.15 &, MEANAT L AALIR A KX FELLTF Unity B753%, KTRMBESMEMBESHIARE, EA—1
Unity URP & 3%, HMIMRIAIRITEER RS Unity B URP MEMATRITARE—, RERMNMEXN FEERRRKY
FAZ&IFH,

R, MERFERBEFEFARENELHTFTEEETE, HIBXA[M]
(https://lyoutu.be/STIGNEFPrmY ?si=98mqByySIiRE7kcTO), ZE K % & MA A=, NiloToon 0.15.15 I R IR/ HAT A RER R
BHEAREAISARREERFE,

Et, 7£ NiloToon 0.16.0 #, FHAVRE BEMEMH EXRAIRBEIERL, LIBRMMNTEISARBRIFMER . IE, EAMH ML
LEFEAN S TATHAER, U RMRINMARZAS, TIRERAMMERMIE RASRKLASABFSIARLERNRE,
XEREIEFERAAR/RAINGR, WERN. BHE., FARE, WNEMLA NiloToon 0.16.0 REZ B —ButhRiFthER AR,

*INERAEF=E BRI NS LE R, fRATLL:
- 7 NiloToon Additional Light Style Volume 1 : i BB 1A E =0
- (FI#& ) 7 NiloToon Cinematic Rim Light Volume 1 : 2 f “auto fix unsafe style”

i I E TR

- NiloToon & 7% & 88 : "face normal fix" F17£ R £20RE NiloToonPerCharacterRenderController 12 & 4% $4

- NiloToon A& & &2 18 £ T 4128 MatCapUV #1 CharBoundUV X138, XL UV 8 x %804, IS S F, MatCapUV
# CharBoundUV fFIE#itth 5 3D Bk{AMIE L#Y Texture2D FERXAMEE, FHE uv x BIHMEE, BEXE2—NSBBETFHESR
FSEIRIE £, FTLLIN RRAE R E IR MatCapUV &R, B uv x B T, HHIIA A "UV Edit" 4, 1% MatCapUV B4R
BR 1,1,

- NiloToon f a7 2 8% :_BackFaceTintColor F7EFEMEHET, AN ERERERER, XEFERMN

- NiloToon AEEEFR HALRERR wRBAMAE, FREMALBREHNARTLEATEE -

- NiloToon A& &2 2 AT NiloToonDepthOnlyOrDepthNormalPass KIE £ & g, N HIIF1E 558 URP #
_CameraNormalTexture BT &4k

- NiloToonPerCharacterRenderController: BaseMap Override 448 UV EHIE # A 50 (0.5,0.5) R EHF LM A2 (0,0)

- NiloToonPerCharacterRenderController: &4 BaseMap Override ) Map 71228, NiloToon I 5 B AR A & BB SR
FRIRBFHEFEH(50%)MEE

- NiloToonPerCharacterRenderController: A B2l BF/EHFSAGRPHMEETHAR, ENEGEFEEASABGNES
EEIE

- NiloToonPerCharacterRenderController: {15 StencilFill, ExtraThickOutline. ColorFill pass 14 % 4~ % BA BA 51| (<2500) HI#4 i
- NiloToonCinematicRimLightVolume: %A1 T "Auto fix unsafe Style?" FF ¥, BIABRA, XFRBHELFE— T EHEBEALNE
- NiloToonCharRenderingControlVolume : specularReactToLightDirectionChange BIZEZRIA N true, MNRIRABEWMIAME R, {RAT
LEZEARRHEIRER false

- ff & NiloToonVolumePreset & 7= : 4% charOutlineWidthMultiplier E& 77 1

it BRI R T (RPR HLSL 4Ri8)

- (InternalCore) NiloToon & & 75 & 2§ : 1% ToonLightingData.PerPixelNormalizedPolygonNormalWs E#5 & R
normal\WS_NoNormalMap

- (InternalCore) NiloToon i £ 75 2 35 : 1% ToonLightingData.PolygonNdotV Z &4 71 NdotV_NoNormalMap

- (InternalCore) NiloToonCharacter_ExtendFunctionsForUserCustomLogic.shader: B2k T B $15 #k -> void
ApplyCustomUserLogicToBaseColor(inout half4 baseColor, Varyings input, UVData uvData, float facing)

- (InternalCore) NiloToonCharacter_ExtendFunctionsForUserCustomLogic.shader: B2k T B35 % -> void
ApplyCustomUserLogicBeforeFog(inout half3 color, ToonSurfaceData surfaceData, ToonLightingData lightingData, Varyings
input, UVData uvData)

- (InternalCore) NiloToonCharacter_ExtendFunctionsForUserCustomLogic.shader: Bk T B £k 5 4 -> void
ApplyCustomUserLogicAfterFog(inout half3 color, ToonSurfaceData surfaceData, ToonLightingData lightingData, Varyings
input, UVData uvData)

- (InternalCore) NiloToon ffa 7& 88 [ RIEA B EEHEAME

#iHE A0

- + T #AF "NiloToonAdditionalLightStyleVolume"
- + FHIHEIA "NiloToonCharacterLightController", #& "GameObject > ... > NiloToon" ¥ 8 th F IR T R A %
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- + FHHIEIA "NiloToonLightSourceModifier", # "GameObject > ... > NiloToon" 8 th A JL# 6l BRI R F %

- NiloToonAllinOneRendererFeature : + £ FIFAS (BRINE A, EP%EE)

- NiloToonAnimePostProcessVolume : + topLightMultiplyLightColor

- NiloToonCharacterMainLightOverrider: + overrideTiming

- NiloToonPerCharacterRenderController: + i #4J "Color Fill" 44

- NiloToonPerCharacterRenderController: + #£ LateUpdate f B3I iR LB 14

- NiloToonPerCharacterRenderController: + "Generate Smoothed normal?" F %, ;&R T JE fox A, LUEASTREREUR
ENRE

- NiloToonPerCharacterRenderController: BL7£ 3 #¥F "Auto setup character" B 311% & PhysicalMaterial3DsMax
ArnoldStandardSurface

- NiloToonPerCharacterRenderController: BaseMapOverride 4 + UVindex {UV1-4, MatCapUV, CharBoundUV,
ScreenSpaceUV}

- NiloToonPerCharacterRenderController: BaseMapOverride 41 + BlendMode {Normal, Add, Screen, Multiply}

- NiloToon 23528 :+ DepthTexRimLightignoreLightDir(360FE 14 3¢) #1 _DepthTexShadowlgnoreLightDir(360/% BA 8%

- NiloToon 25 €35 :+ _SelfShadowAreaHSVStrength

- NiloToon A& €25 :+ _SkinShadowTintColor2, FaceShadowTintColor2

- NiloToon £ 7% £ 2% : "Normal map" 4 + UVIndex, UVScaleOffset, UVScrollSpeed

- NiloToon &3+ FH "UV Edit" 4, RFRA UV1~4 & MatCapUV FINFH. k. FE......

- NiloToon & 7% 2 8% : FT & "Basemap stacking layers" 4 + 58 B /G 3R

- NiloToon A 75 & 3% . FT & "Basemap stacking layers" 48 + BlendMode {Normal, Add, Screen, Multiply}

- NiloToon A& 7% 3% : Ff & "Basemap stacking layers" 41 + UVIndex {UV1-4, MatCapUV, CharBoundUV, ScreenSpaceUV}
- NiloToon A& 7% 35 : Ff & "Basemap stacking layers" 41 + UVscale, position, angle, rotate I

- NiloToon A& &35 : B T basemap stacking layer 4-10, MEEA1EH 5 basemap stacking layer 1-3 18 [ #5T & FIE I
- NiloToon A& %&£ 3% : Z17E normal map £ 0A MatCapUV

- NiloToon £ 3% 2 88 : +_BackFaceForceShadow, _BackFaceReplaceBaseMapColor (E1$E liltoon B 3% & ## )

- NiloToon & 7% 2 3§ : +_ReceiveURPShadowMappingAmountForFace, _ReceiveURPShadowMappingAmountForNonFace
- NiloToon A& 55 : + T #I4 "URP Additional Light ShadowMap"

- NiloToon & 7% .25 : + "Light Style" A%

- NiloToon & 7% 8% : +_SkinMaskMapAsIDMap, _SkinMaskMapExtractFromID

- NiloToon £ 75 £ 85 : +_SpecularMapAsIDMap, _SpecularMapinvertColor

- NiloToon & & 2 55 : +_DepthTexRimLightMaskTex

- + £ Textures 3y Normalmap_Skin.png, NormalMap_MetalBump.png {£ 1 detailmap 4849 T B 438

- @3 "Auto setup character" A LLfFFE £ liltoon & 78 4EZI NiloToon (IEfE# T H)

- (InternalCore) 3258 T X} Rider #I3Z ¥, {RELTE A] LATE Rider 1 fJ1RFN 4% NiloToon JR#8, AR C# —4#., FIMA Rider ¥
&, 41 'Go To' (F12), 'Go Back' (Ctrl+-), #1 'Find All Usages' (Shift+F12),

HH AR

-LWGUI: M 1.4.3 #%F 1.6.0

- NiloToonPerCharacterRenderController: # & 7 allowCacheSystem FF 3%, 7 NiloToon £ B3I M 5 AELFHITES
BEHF(AFPNERBESZERMRSIATEmET AP BR, FTEEHAEB3H)

- NiloToon AR E RS & Ul oudt, MEBE. TERT. EFEH......

- TR T ARLE % KK EE BhAYIESI A Debug.Log(s), LAE NiloToon RETRERIFIEHIEEOMES

HHIEE

- NiloToonPerCharacterRenderController: &4 £ 4 £ £ {& A NiloToon £ AR MEIAR, SKHM T EEM CPU 1k, EMiXt, &

& 30 MARBF 800 MM HAIFR, M 19ms WEER 1MmsGRERAAN 1.72 £5) . X#IREZE N NiloToon f£.1E T @S

NiloToonPerCharacterRenderController 3 7B Wit # E#, MM{#5 SRP batcher 1 FA LR ZM CPU L 1£3iE 2| GPU,

RAAREFBEMNREMEEMYE

- NiloToonPerCharacterRenderController: & £ 7T AR MEX TEHMF 5 A (Flin, BRa ST A+ H 5 AEMzE RS
) i S BT A NFTR

- NiloToonPerCharacterRenderController: £ £ T E A B3IRES A T TRBEHM S E R BE FHHAFTERME R, WA

BERE, HAFERGBALEREN

- NiloToonUberPostProcessPass: H FHiRMEBRAMF T BSHN GC N EHEREIEE

- NiloToonBloomVolume : B F fixedHeight ST E JEE R FE R £ S bloom RT @3 & AR, EE GPU AFHRART

LBR#|, BE PCHIRE RN 16384

- package.json: f#“type” M “module”E 2 J1 “tool”, BME @& B EE SR (UPM) R, thf2¥F NiloToonURP I B & O &R

-EETHABEBEREXSIHEBRRN XAV ZSIARE

##H H A 50|20l E

2HEHS] 26l A, NiloToon 0.15.1501 Bl ol NiloToon 0.16.02 01218t S 26t 814 Al&tS AW EHLICH
S[FEREB]IFIA0E DEE HALMSLICH OIM 2E FIH A0 Es JI282z HQ 2t0lER HelH o, 8/A%
SHOIEUOZE HEHE AXNAH ZHE == UH T ASLICHIHI2I 0l & &),

- M & & 'NiloToonCharacterLightController' A& EE FIOIMSLICL 0| A HEE Soll 2 HEHI 2EES g= YAaS
MO o= JASLICHO: 2Z EF2NHSHSOHH MR 2t0IE MAZ2 BHESIHUL Fitete S)
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- M & & 'NiloToonAdditionalLightStyleVolume' 2 &2 FItot0, & Xl HE 0l CHSt LE CIOIEQ &8 MAMo2
HOAHE = AA SASLICH

- M2 2 'NiloToonLightSourceModifier A& EE FIt6t0, 2 ct0IEJt 2= HEHN OIXl= &= HAHE = UA
CIASLICH OIE S, CLE S IHE 2 i ZOIE 2HO0IEE MEE = JUSLICH-> (1)LEH ZOIE 20| E (2)8
ctOlEDL gle I E 20l E (3) ctOIER U= R E 20l E (4)nilotoon JHEE Ol FEE FX 2= ZE 2H0IE
(4)= S0l Unity URPS| BlILHE OIAE AIE6HA 222ies A2 REELICH URPS BIHE glol0ie 2 eldede
dIOIOI0ll CHEH DHE A& S 76| 20, Ol= AlZ2H0l 20l 22l ZHO HY LENE L |3 IS SEGH

grs = UAsLICH

- Bl 5 "GameObject > Create Other > NiloToon"lil X2 M2 2 SE S I} SLICH
- Oll 5= "GameObject > Light > NiloToon"0fl 22 M2 S&S
-2l A S E0[0] ol 'soft shadow'E D& X B TLFOMH, 22 45 USLICKE2 B2).

- NiloToon JHEEH HOIHE LUOIEHSLICH HIOIAN A ZOIK 1-1001 Ol Ml +7 UV(UV1-4, MatcapUV, CharBoundUV,
ScreenSpaceUV)2t 4JtX| E8IE 25 SE(LZ, 00E, A2l HEIE2H00)0] ZETH UASLICH WlE =K, matcapUVE
AME5I0 ZEIZCI0ILI 0HE SIS YA OZ HO|AY AEH YO0 E 2HE £ USLICH

- NiloToonPerCharacterRenderController2| 'Basemap Override' 1 &= & 0l 0l E3{ & LICH +7 UV(UV1-4, MatcapUV,
CharBoundUV, ScreenSpaceUV)2t 401X S8l 25 s&(=Z, 1S, 238, HEIE20]).

- NiloToonPerCharacterRenderControllertil Mi{Z£ & 'Color Fill' &2 FIISLICHL U2 SWUZ HSHE THAl O = U=
SEClEl JIsYLICHOl: X& 0l I A, CS2/Valorant2t S AISHH & F 0l A= HEE 20 H).

- NiloToonPerCharacterRenderController0il Af 2 & 'Generate Smoothed normal?' E22 =IO SLICH 01 2 Hlfox Z 2| B (0ll:
vim HE B0 B4 5HE &~ AN, 01218 Blifox WS EH Ze|BE fox IHSE 2 SALSH HElElQ 822 |XIE 2 USLICH
-LHE REHRE A GC E8Y 2HE +FAMSLILCL

-2 NEEHIIEY I AYS CPUEIXNSIE €8S LICHI0MS 112 HEE 2 800012 112 HEH MES AtEst
HAE ZHUA 2 1.72012 CPU & & 4)).

- Ol Ml HLSL 2 =0t RiderOl M X & S == JUSLIC.

#HHE O 2 X2l Bl 2 (Unity6/RenderGraph/Warudo)

- NiloToon 0.16.x= i 8 3| Unity2021.32 X &5t= 0K HE L0l &2l & }ASLICH

- NiloToon 0.17.00l Ml = Unity2021.301l CH&+ X & & & & 3| =& 36HD Unityé (RenderGraph) XI & &&= Al & & LICH
-0.16x HES E I O EAIE &, Warudolil A E 4] NiloToon H&E 22 2tE X 0l NiloToon 0.16.x HE S M3 &

0l & 2 LI CH(Unity2021.32).

HHONL T M2 (20 XY TEA)
SHIAT 2I0IES ARSI WM THS M2 LRI UL 0l HAIKIS AHF R
NiloToon 0.16.02 =0} 2t0|E BE0| THEt =2 WRAHS LatstD AsLICH

Ol™ & 2! NiloToon 0.15.150 A= 3Dt 2t01E2 X2l Jt Unity2l ZHAI0 SAIRHO M, 2t0IE MAQ| JHEHM JIMEC =2
= ASLICH Unity URP #l0ICI 2 A, 2l e T2 Jts gt & Unityel URP I+ 23 S& 10 2 XIoted 1 U XIE,

= 9
E A0IG0l= 2 A0l OtLlcts A= €10 AUSLICH

D21 JbAF ZY gre 2 (0] HI Tl 2](https://youtu.be/STIGNEFPrmY?si=98mqByySIRE7kcTO) 2 2001 DS AIE5HH X =
X2 GIOAC Z0F 2ASLICH HE 22 YBHMOI AFR A0l A NiloToon 0.15.152] ®/A T 210l E= &l H HUE =2
WS A SFS L Ol At H 201 AH & LICEH

[+t A NiloToon 0.16.00l A= It 2t0IEJ JI2HCLE £2 ZUE MSotEE SRS HES 2 et
HAASLICH O 2 FIH2AU0IE= F 2H0IE SLotH HelH2=Z, HEEH O A

OEAM = , = ct0IEQ
SE0 A420, Y 20t= A M LSH COIELY SLE FEE KA RYLICLOIR2 UR, &, 8= S F=2
/AT 2HO|EE AHE3t= ZHE0! Ol X NiloToon 0.16.02 2 HSHE OISE D L2t JANH =Hot= 2401 E4

HABSE 2A0IELICH

M =OHEO0IE Z2UE UEN ALY, S 20| & & USLICH
- Nilotoon Additional Light Style Volume | Al: M &t & Y& =028 A&
- (& & AFE) Nilotoon Cinematic Rim Light Volume Ol Al : "auto fix unsafe style"S Bl &4 3t

#iH 1A AL

- NiloToon Character shader: "face normal fix"= Ol Xl NiloToonPerCharacterRenderControllerOfl 2/ci X H &= H & 0fl 2t
a2 ELICH

- NiloToon Character shader: MatCapUV & CharBoundUV2 2R & ZEE &G0 0| UVEA xF2 2R Fd= =HE
HZ#SLICH Ol =& &0l MatCapUV & CharBoundUV= 3D 2 Xl 0l 4 2| Texture2D2t & &5| 22 =
Ol& UV x=0| FIEGIX ESLICH DAL Ole HO 322 st = HA ME0IEZ,uvx=0| FIES W&
MatCapUV Z D12 SXI5tD ACHH, THE Ol "UV Edit' 1222 JtA MatCapUVel EFL S (1,1, )2 & H A
- NiloToon Character shader: _BackFaceTintColor= Ol Xl 24 AN &S =X L2H,0XE 2ZHS HHsSH 2SA
SHIE2X &I H2LICH

- NiloToon Character shader: 2& X3 XA} &80l A & 2101 E HHIZ L2250 2HSD| o] 20| 20 UV QI Al 8h&¢
HEE &3 LI

_EJ
10

0
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- NiloToonPerCharacterRenderController: BaseMap Override 12| UV EFZ & 2 0| Al (0,0) Ch &l &41(0.5,0.5)2 Et2 &
MEZ AP ELICEH

- NiloToonPerCharacterRenderController: BaseMap Override2| MapO| null2 [, NiloToon2 O Ml 3 &4 & Bt &3 (50%) &1 A X
Hal D2 el M SE&H BIAYE AHSELICH

- NiloToonPerCharacterRenderController: Z&H 0l HS Z 2 HEEHI ZEEH AS H HS =HAXI 20 o 014 ZHO
U= RE L NUHE 2HE LUHOIE/MILM DIt ESLICH

- NiloToonPerCharacterRenderController: StencilFill, ExtraThickOutline, ColorFill TH A Jt 0| Xl 2 £ 7 (<2500) IH & ot
Jel& = 2HsLiC.

- NiloToonCinematicRimLightVolume: "Auto fix unsafe Style?" E2 £ FIIot0] J| 2822 84310, B & 6Lt S
ANUICIE! & 2I0IE AEI2E S 2HE HEELICL

- NiloToonCharRenderingControlVolume: specularReactToLightDirectionChange2| J| 220l Ol Xl true LICt. S 2 E
MEotd ACHH THE 2ot false2 CHAl @™ & 2 QU &SLICH

- £ E NiloToonVolumePreset Xt 4t: charOutlineWidthMultipliers 12 2| Al

B ZQ HA AS(HLSL Z2 022 M)

- (InternalCore) NiloToon 32! & 4 0| 4 : ToonLightingData.PerPixelNormalizedPolygonNormalWs2| 0| £ 2
normalWS_NoNormalMap2 2 H &

- (InternalCore) NiloToon 7H 2 & 4l 0| 4 : ToonLightingData.PolygonNdotV2| 0| S £ NdotV_NoNormalMap2 2 &

- (InternalCore) NiloToonCharacter_ExtendFunctionsForUserCustomLogic.shader: & == 0§ JH 1~ & -> void
ApplyCustomUserLogicToBaseColor(inout half4 baseColor, Varyings input, UVData uvData, float facing)

- (InternalCore) NiloToonCharacter_ExtendFunctionsForUserCustomLogic.shader: & %= 0 Ji 81 = #& -> void
ApplyCustomUserLogicBeforeFog(inout half3 color, ToonSurfaceData surfaceData, ToonLightingData lightingData, Varyings
input, UVData uvData)

- (InternalCore) NiloToonCharacter_ExtendFunctionsForUserCustomLogic.shader: & == 0§ JH 21~ H & -> void
ApplyCustomUserLogicAfterFog(inout half3 color, ToonSurfaceData surfaceData, ToonLightingData lightingData, Varyings
input, UVData uvData)

- (InternalCore) NiloToon 2 E #0IH: 2t &2 B2 2l0lE =& SHHZ 0l S

#HH F=OLE Jls

-+ M2& =& "NiloToonAdditionalLightStyleVolume"

-+ M22 A3 8 E "NiloToonCharacterLightController"= "GameObject > ... > NiloToon" Hl =0 A H & RLERMEES MH5l=
LHES M3 LICH

-+ M22 A3 & E "NiloToonLightSourceModifier"'= "GameObject > ... > NiloToon" Hl =0 A Z It X HY LEMEES
MHots Y-S MSELICH

- NiloToonAllinOneRendererFeature: + 2 ZE 4| =202 843}, 52t )

- NiloToonAnimePostProcessVolume: + topLightMultiplyLightColor

- NiloToonCharacterMainLightOverrider: + overrideTiming

- NiloToonPerCharacterRenderController: + M £ & "Color Fill" 1 &

- NiloToonPerCharacterRenderController: + LateUpdate0l d S 2 & =82 ANS22 S

- NiloToonPerCharacterRenderController: +"Generate Smoothed normal?" £ 2, non-fox IHSIE 0l & & Al FAIS EA 9
Hol3e 822 M8 = ASUIC

- NiloToonPerCharacterRenderController: "Auto setup character"= 0| Xl PhysicalMaterial3DsMax ArnoldStandardSurface 2
s 88 KJAE LI

- NiloToonPerCharacterRenderController: BaseMapOverride -1 & + UVIndex {UV1-4, MatcapUV, CharBoundUV,
ScreenSpaceUV}

- NiloToonPerCharacterRenderController: BaseMapOverride -1 & + BlendMode {Normal, Add, Screen, Multiply}

- NiloToon I 2/ Ef #1014 + _DepthTexRimLightlgnoreLightDir(360% &) 2 _DepthTexShadowlgnoreLightDir(360% # & <)
- NiloToon i &/ &1 %01 : + _SelfShadowAreaHSVStrength

- NiloToon i &/ &1 %01 : + _SkinShadowTintColor2, _FaceShadowTintColor2

- NiloToon i &/ & %01 H: "Normal map" & + UVIndex, UVScaleOffset, UVScrollSpeed

- NiloToon JHEEf #I0IC: M2 2 "UV Edit" 1& S FItotH UV1~4 & MatcapUVOIl EtL E, 3l &, OHLIIOIE S = =0t
USLICH

- NiloToon I 2/ Ef #0I: 2 E "Basemap stacking layers" 1 S0l = 2 < £ct0IHE Fot

- NiloToon I & &f %01 H: 2 = "Basemap stacking layers" 21 & 0ll BlendMode {Normal,Add,Screen,Multiply}E = Jt

- NiloToon i 2/ Ef %01 4: 2 E "Basemap stacking layers" 21 & 0l UVIndex {UV1-4, MatcapUV, CharBoundUV,
ScreenSpaceUV}E =t

- NiloToon i & &f #I0I 4: 2 "Basemap stacking layers" 21 & 0ll UVscale, position, angle, rotate S48 & =t
- NiloToon 1 & &1 %0l 4: basemap stacking layer 4-10& S I 0l £5t 04 Ol Ml basemap stacking layer 1-31t S L&t &
SH8E Ity

- NiloToon I & & #4101 G : Ol Ml normal map2 MatCapUV 0l & &S SLICH

- NiloToon I & &1 %0l 4: +_BackFaceForceShadow, _BackFaceReplaceBaseMapColor (liitoon Xt & & H &
- NiloToon I & &1 %0l 4: +_ReceiveURPShadowMappingAmountForFace,
_ReceiveURPShadowMappingAmountForNonFace

- NiloToon I &/ Ef #I0IH: i 21 & "URP Additional Light ShadowMap" = Jt

- NiloToon JH 2l & #I0I: "Light Style" Q&2 Z |4l =Dt

- NiloToon I &/ &1 %0l : +_SkinMaskMapAsIDMap, _SkinMaskMapExtractFromI|D
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- NiloToon H & & #I0|H: +_SpecularMapAsIDMap, _SpecularMaplnvertColor
- NiloToon 91 & &1 %101 4: +_DepthTexRimLightMaskTex

- Textures Z [ 0l Normalmap_Skin.png, NormalMap_MetalBump.pngE S € 2lEl & A XY Z FI10t0 detailmap S0l At
- "Auto setup character"S Soll I & 2 liltoon =4 & NiloToon2 2 O|ME &= JS (&Y I)
- (InternalCore) Rider X| & &4, Ol Ml RiderOfl Al NiloToon A A DEE C#ME 20 HEE & ASLICH 'Go To' (F12), 'Go

Back' (Ctrl+-), 'Find All Usages' (Shift+F12) Z 2 Rider JIsS &8¢ &+ USLICH

it HHE A E

-LWGUI: HA 1.4.301M 1.6.022 2 ¢ell0l &

- NiloToonPerCharacterRenderController: allowCacheSystem £E2 M J{5t11, Ol Ml NiloToon2 & & =
ZXotD IS HHOIEE cHELICHAIZS A= 0IM ME 2#XE HACZ QS APISE0| 22 A2H, 2 HOO0IED
A=sstE).

- NiloToon JHEH HO0IH: =L &XH S8, HAl 015 S0 22 CHYSHUIJHA ALEL

-2 E05tA %2 2% Debug.Log(s)E M Hot0 NiloToon0l 2& & & It 8t IWREHH 2 X6t D & LICH

#iH =S E ALE

-NiloToonPerCharacterRenderController: 0421 JH = E{Jt NiloToon JHE JHSEH AASHEE AIEE [ &Z 8 CPU 2 ESIE
S }SLICH 300 IHSIEI 2 800IH2 MME S AIESHHIAEMNA AIZHOI 19msOlA 11msZ JHE & A f =
x1.72). 0l & & &4 2 NiloToonPerCharacterRenderControllerS S&t 22 Ty A WA AHO0IESE S
Ol2UHB/ 204, Ol= SRP Uil X Jt CPUOIAl GPUZ HIOIEHE Y2 Cot= e B2 E AZ0HH UEAU
ME 540 2 gy =3 X LSLICH

- NiloToonPerCharacterRenderController: 20l 2E 0 A AIEXIF A Z#XLE HIEOZN LMSH 2E HR S+
=S¥ SLICHO: HE &X 310t Z& & OHLIGIOIE OHLITIOI&E S THAY
- NiloToonPerCharacterRenderController: I 2 Ef XS S FH UM "IHE S HE o
AUOIEMN ZE2R AUANKN = HOE =HHSLICL OIH =& Fle AJSEE
- NiloToonUberPostProcessPass: 2 & #|0/H 0|15 2N S = Clof L8 GC &Y H
- NiloToonBloomVolume: Ol 2 &2 3 H 0l M fixedHeight & 2 2 Cloll 8 RTIF 20 I8 = Mot= EME
=Z}USLICHL Ol K GPUDL 51 E6t= 210 AJ10 XHEM AW, ES PCY 22 b= 16384 LICH.

- package.json: "type"S "module" 0l A "tool"E B A SH0, I X 2|l AHUPM)E Solf X & AS [ 0l = NiloToonURPI}
TZME M0 EAIDES HSLICH

-EY0 2EM SEHIIAHU US I EE HYS LES [ LAHAE Z IHX null X 0ASE +=HASLICH

##[0.15.15] - 2023-12-13

##H# Fixed
- NiloToonUberPostProcessPass.cs: Unity 2022.3 or above's code compile error

##[0.15.14] - 2023-12-13

### Added

- Tonemapping: +GT Tonemap mode (GranTurismo Tonemap, usually a better mode for NPR than ACES/Neutral)
- Tonemapping: + more settings and improve volume Ul

- Bloom: + Post-Bloom Result brightness control

### Changed
- All script's with LateUpdate has a later ExecuteOrder than default

##1[0.15.13] - 2023-12-11

### Note to user
- Changelog will try to be as short as possible from now on, to allow artist(non programmer) to read it easier

#i#t# Breaking Change
- Character shader: reduce top rim light width fadeout range from 10% to 5%

##H# Added
- VolumePresetPicker: +024,025 preset

### Changed

- Character shader: move "Lighting Style" to normal Ul group, so it can be edited using default Ul
- LWGUI: upgrade from 1.13.6 -> 1.14.3

- Auto Install: hide DebuglLog on recompile or editor start

#### Fixed
- Shaders & ShaderLibrary folders: + asmdef files, to allow .cs generate for IDE
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- VolumePresetPicker: has it's own editor script now, to allow better asembly structure

## [0.15.12] - 2023-12-06

### Breaking Change

- (Core) NiloToonVolumePresetPicker: rewrite the whole script, delete all sub volume prefabs. Now
NiloToonVolumePresetPicker.prefab is much simplier to understand, check volume values and use.

- (Core) changes NiloToonVolumePreset 002,004,006,009,010,011,012,018. Make them more conservative to fit user's usecase

#H#H# Added

- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: Auto setup character button will now handle the
material conversion of "Complex Lit", "Simple Lit", "Unlit" also

- (Core) + 019~023 NiloToonVolumePreset profile

- (InternalCore) +Runtime\Utility\NiloToonRenderingUtils.cs

### Changed
- (Core) NiloToonCharacter.shader: rename title "Draw Outline in Depth Texture" -> "Support Depth of Field"

### Fixed
- (Core) NiloToonUberPostProcessPass.cs: fix null exception on editor first startup or NiloToon's first install
- (Core) NiloToonAnimePostProcessPass.cs: fix enderingUtils.fullscreenMesh obsolete warning

##[0.15.11] - 2023-11-24

### Added

- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: +lilToon converter, when "auto setup character" from
lilToon(1.4.1) characters, NiloToon will now try to port properties from lilToon material to NiloToon material (still WIP, can only
port basic properties now)

- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: new menuitem "Window/NiloToonURP/Setup selected
character GameObiject", it is just adding a "NiloToonPerCharacterRenderController" script on that gameobject, and click the
"auto setup" button for you

- (Core) NiloToonCharacter.shader: _AlphaOverrideTexInvertColor, _AlphaOverrideTexValueScale,
_AlphaOverrideTexValueOffset

- (Core) NiloToonCharacter.shader: _AlphaOverrideMode added subtract type at index 3

- (Core) NiloToonAnimePostProcessPass.cs: expose _TopLightSunTintColor

- (InternalCore) +[Disablelf()] Attribute

### Changed

- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: For Unity2022.3 or higher, auto setup character will not
reimport inactive character in scene anymore, for setup speed optimization

- (Core) NiloToonCharacterMainLightOverrider.cs: disable property edit if the override toggle is off

- (Core) Auto setup character will now consider material with "body" as IsSkin material

### Fixed

- (Core) NiloToonPerCharacterRenderController.cs: fix bound null exception, when character has null renderers

- (Core) NiloToonUberPostProcessPass.cs: fix NiloToonTonemapping bug -> when NiloToonTonemapping is off, the character
becomes pure black when NiloToonBloom is on

- (Core) NiloToonUberPostProcessPass.cs: NiloToonTonemapping will try to run on HDR Grading mode also, even if the result
is not be accurate

- (Core) NiloToonRendererFeatureAutoAdd.cs: fix null exception when project contains BIRP/HDRP RPasset

- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: fix null exception when auto setup a character with null
renderer/mesh

- (Core) NiloToonCharacter_Shared.hlsl: fix "HQ continuous outline" toggle not working, fix "classic outline" disappear when
extrathick outline is on

##[0.15.10] - 2023-11-21

##H# Added

- + NiloToonTonemappingVolume.cs, a new volume component that is similar to URP's tonemapping, but will not apply to
character pixels. Using this instead of URP's tonemapping will keep the character area's color unaffected, which is usually good
for NPR characters

- (Core) + many NiloToon volume presets (008~018)

- (Core) NiloToonRendererRedrawer.cs: +deactivateWhenRendererlsNotVisible (default true) to save CPU time from offscreen
characters

- (Core) NiloToonCharacterMainLightOverrider.cs: +[CanEditMultipleObjects]

- (Core) NiloToonRendererRedrawer.cs: +[CanEditMultipleObjects]
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### Changed

- [Menultem("Window/NiloToonURP/Utility/Select all Materials using NiloToon_Character")] to
[Menultem("Window/NiloToonURP/Select all NiloToon_Character Materials", priority = 20)]

- Shaders\NiloToonCharacter.shader: improve stencil Ul, + preset

- Runtime\Volume\NiloToonCharRenderingControlVolume.cs: charlndirectLightMaxColor default white->gray

##1[0.15.9] - 2023-11-19

### Breaking Change

- (Core) move VolumePrefabs folder into Runtime folder, so NiloToonURP can be installed from disk in package manager

- (Core) rename folder of VolumePrefabs to VolumePresetPicker

- (Core) NiloToon Character shader: +_UlDisplayMode (default Normal), it will hide uncommon groups from the material
inspector, to help new user focus on important groups only. User can decide hiding how many groups. This option is at the top
position in the material inspector.

### Added
- (Core) NiloToon Character shader: _SkinFaceShadowColorPreset, _StencilPreset, _EnableShadowColor,
_BaseMapBrightness

### Changed

- (Core) NiloToonEditorCreateObjectMenu.cs: use full name of NiloToonCharacterMainLightOverrider in Menultem to help user
search it in editor

- (Core) NiloToonShaderStrippingSettingSO.cs: CreateAssetMenu use a shorter name =
CreateNiloToonShaderStrippingSettingSO -> NiloToonShaderStrippingSetting

- (Core) NiloToonCharacter.shader: merge group "Shadow Color Map" into group "Shadow Color"

- (Core) upgrade LWGUI from 1.13.5 -> 1.13.6

##0.15.8] - 2023-11-15

### Added

- (Core) All NiloToon volumes: + 'Show Help Box?', 'Hide non-override?' toggles

- (Core) All NiloToon volumes: some properties editor display name renamed to shorter names
- (Core) All NiloToon volumes: some properties + tooltips

##H# Fixed
- (Core) Runtime\NiloToonRendererRedrawer.cs: fix a bug that the draw doesn't match MeshRenderer in scale

##[0.15.7] - 2023-11-14

### Breaking Change

- (Core) NiloToon will try to automatically add NiloToon's renderer features to all active renderers of user's project, if user allow it
via a pop up window. If this new auto install pop up window is very annoying, let us know your use case, contact us
(nilotoon@gmail.com)

#H#H# Added

- (Core) + Editor\RendererFeatureAutoAdd\NiloToonRendererFeatureAutoAdd.cs, this script will handle all "auto install NiloToon
renderer feature" logic

- (Core) RendererFeatureAutoAdd\NiloToonRendererFeatureAutoAdd.cs: allow user to add NiloToon's renderer feature via
[Menultem("Window/NiloToonURP/Auto Install RendererFeatures", priority = 10)]

- (Core) NiloToonCharRenderingControlVolume: + "Hide non-override?" toggle

- (Core) NiloToonCharRenderingControlVolume: + helpbox

### Changed
- (Core) LWGUI upgraded from 1.13.5(dev) to 1.13.5(release)

### Fixed
- (Core) Editor\NiloToonEditorShaderStripping.cs: fix ShaderVariantLogLevel compile error in Unity2022.3

##[0.15.6] - 2023-11-13

### Added

- (Core) + NiloToonVolumePresetPicker.cs and NiloToonVolumePresetPicker.prefab, allow user to use some volume profile
preset provided by NiloToon

- (Core) + able to create NiloToonVolumePresetPicker.prefab from GameObject menu
"GameObject/Volume/NiloToon/NiloToonVolumePresetPicker"
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- (Core) + Nilo000, Nilo005, Nilo006 volume prefabs and their volume profiles
- (Core) + NiloToonVolumeComponentEditor.cs, allow better GUI for VolumeComponent
- (Core) + NiloToonCharRenderingControlVolumeEditor.cs, for improve GUI using NiloToonVolumeComponentEditor

### Changed
- (Core) NiloToonCharRenderingControlVolume.cs: rename the display name and header of all properties, improve user
experience a lot due to new display name

### Fixed

- (Core) NiloToonRendererRedrawer.cs: fix rendering not sync with parent lossy scale bug

- (Core) NiloToonRendererRedrawer.cs: fix a bug that user can't switch to another material in runtime
- (InternalCore) NiloToon.NiloToonURP.Editor.asmdef: +Unity.RenderPipelines.Core.Runtime

## [0.15.5] - 2023-11-12

### Fixed

- (Core) NiloToonRendererRedrawer.cs: use SkinnedMeshRenderer.BakeMesh() to ensure Graphics.RenderMesh() 100% sync
with SkinnedMeshRenderer

- (Core) NiloToonPerCharacterRenderController.cs: fix asset bundle load error due to generate material instance in OnValidate()

##[0.15.4] - 2023-11-11

### Breaking Change

- (Core) NiloToonRendererRedrawer.cs: Completely rewrite NiloToonRendererRedrawer! It is now a much more practical script,
you can use it like an extension renderer on top of Unity's Renderer, allow you to add extra materials to a Unity's Renderer, and
you can decide which SubMesh to draw. The material to draw will be the same as rendered by any Unity's Renderer (material's
render queue, shader passes, lighting & shadow, batching... will all work as expected, due to the use of
Graphics.RenderMesh() in LateUpdate() instead of cmd.DrawRenderer() in renderer feature). Now this script works in build &
editor(edit mode, play mode, prefab mode).

- (InternalCore) Deprecate NiloToonRendererRedrawerPass.cs, due to NiloToonRendererRedrawer's complete rewrite

##H# Added

- (InternalCore) + Shaders\NiloToonEnvironment_HLSL\NiloToonEnvironment_ExtendFunctionsForUserCustomLogic.hlsl, allow
you to inject hisl code into the nilotoon environment shader

- (Core) Added 2 more example NiloToon volume preset prefabs, for user copy or use it
(NiloToonURP/ExampleAssets/VolumePrefabs)

- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: also find "spine" as extra alternative bone if no
"customCharacterBoundCenter" found

### Changed

- (InternalCore) NiloToonEnvironment_LitForwardPass.hlsl: apply
NiloToonEnvironment_ExtendFunctionsForUserCustomLogic.hlsl

- (Core) NiloToonCinematicRimLightVolume.cs: strengthRimMask3D_ClassicStyle removed experimental tag

- (Core) NiloToonPerCharacterRenderController: OnValidate() always call LateUpdate() in playmode, to ensure game window
correctness when user editing inspector value

### Fixed
- (Core) NiloToonPerCharacterRenderController.cs: fix an important build crash bug when headBoneTransform is null
- (Core) NiloToonCharacterMainLightOverrider.cs: +[DisallowMultipleComponent]

## [0.15.3] - 2023-11-06

#i## Breaking Change

- (Core) Added new shadow receiver depth bias & norma bias, default ON. These new shadow receiver bias are not the same
as the already existed shadow caster's bias. These new shadow receiver bias should solve most of the shadow acne problem,
in any shadowmap size and zooming scale(shadow range).

- (Core) NiloToonPerCharacterRenderController.cs: Added support to VRMBlendShapeProxy's material control in playmode,
but now NiloToonPerCharacterRenderController will generate material instances on OnEnabled() instead of LateUpdate(), to
make sure material instances are generated before VRMBlendShapeProxy's Start().

- (Core) NiloToonPerCharacterRenderController.cs: + toggle keepMateriallnstanceNameSameAsOriginal (default ON) in a new
"Misc" group, for supporting VRMBIlendShapeProxy

- (Core) NiloToonCharacter_RenderFace_LWGUI_ShaderPropertyPreset: + control to property
_CuliNiloToonSelfShadowCaster. To avoid nilotoon character produce bad shadow on double face polygons, now the preset is
"when rendering front face, only back face polygon will be renderered into NiloToon's character self shadowmap".

##H# Added
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- (Core) NiloToonAlllnOne renderer feature: + receiverDepthBias,receiverNormalBias

- (Core) NiloToon Character shader: +_NiloToonSelfShadowlIntensity

- (Core) NiloToonCharacter_ExtendFunctionsForUserCustomLogic.hlsl: added new method
ApplyCustomUserLogicToVertexShaderOutputAtVertexShaderEnd(...)

- (Core) NiloToonCharacterMainLightOverrider.cs: added helpbox to hint user "main directional light's intensity must be > 0"

### Changed

- (Core) NiloToonCharacter.shader: Apply more LWGUI new feature to Ul, e.g.,"Receive Nilo ShadowMap?"/"Is Skin?"/"Is
Face?" sections

- (Core) NiloToonCharSelfShadowMapRTPass.cs: default shadowMapSize 4096->8192

- (Core) NiloToonCharSelfShadowMapRTPass.cs: defualt normalBias 1->0.5

### Fixed

- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: add more null material/renderer check when doing
"Auto setup character"

- (Core) Update LWGUI from 1.13.4 to 1.13.5, which will fix more material Ul null exception bugs

##[0.15.2] - 2023-10-31

##H# Added
- (Core) Added 1 more example NiloToon volume preset prefabs, for user copy or use it
(NiloToonURP/ExampleAssets/VolumePrefabs)

##Ht Fixed
- (Core) Update LWGUI from 1.13.2 to 1.13.4, which will fix most of the material Ul bugs

##[0.15.1] - 2023-10-30

##Ht Added
- (Core) Added 2 example NiloToon volume preset prefabs, let user copy or use it
(NiloToonURP/ExampleAssets/VolumePrefabs)

### Changed

- (Core) Update LWGUI from 1.13.0 to 1.13.2, which will fix some material Ul bugs

- (Core) NiloToonCharacter.shader: rename Face Shadow Gradient Map -> Face Shadow Gradient Map (SDF)

- (Core) NiloToonPerCharacterRenderController.cs: better log when NiloToon renderer feature is not yet setup

- (Core) NiloToon character shader: remove face additional light when cinematic rim light is on

- (Core) NiloToon character shader: add a fix to "2D rim light is weird at screen edge" problem (e.g., hair 2D rim light touching
the top side of the screen)

#iH# Fixed
- (Core) NiloToonAlliInOneRendererFeature: fix a possible missing/null pass

##[0.15.0] - 2023-10-24

### Version Highlight

- Started a Ul rework on NiloToon character shader and NiloToonShaderStrippingSettingSO

- Tested with all 5 available Unity versions from the UnityHub(Unity2021.3.31f1 ~ Unity2023.3.0a10)

- Solved all GC Alloc and RTHandle performance problem

- Build is now faster, smaller, and has lower shader memory usage if user rely on the default stripping settings
- We expect NiloToon 0.15.x will become the next stable version, replacing 0.13.6 within the year 2023

### Known Issue

- For Unity 2022.3.x, please use version 2022.3.11f1 or later to avoid the URP RenderTexture memory leak issue found in
earlier versions (e.g., Unity 2022.3.9f1). Although this is not a NiloToon bug, the severity of this URP issue necessitates user
notification.

- In Unity 2022.3 or later, the material Ul for NiloToon_Character might disappear from the Material Inspector when two
conditions are met: 1) in PlayMode, and 2) when the material becomes an instance due to the C# Renderer.materials call. This
issue can be reproduced when viewing the material instance from a Renderer component. We are currently awaiting a
resolution from LWGUI.

### Breaking change

- (Core) NiloToonShaderStrippingSettingSO.cs: In previous versions, NiloToonShaderStrippingSettingSO attempted to include
most of the possible shader keywords in the build to ensure correct keywords by default. However, this resulted in high default
build time, size, and shader memory usage. To mitigate this, the default setting for NiloToon shader stripping will now be more
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aggressive, significantly reducing these metrics. To ensure all required keywords of your project are correctly included in build,
you should configure NiloToonShaderStrippingSettingSO for each project to achieve the desired build stripping.

- (Core) NiloToonShaderStrippingSettingSO.cs: +WebGL stripping override (same default setting as mobile), it is default
enabled so it is a breaking change

- (Core) NiloToonCharRenderingControlVolume: + charlndirectLightMaxColor, default clamp at white. If you have bright(intensity
> 1) light probes baked, this change will affect you

- (Core) NiloToon Character shader: change the apply order of matcap (color replace), environment reflection. Now
environment reflection is applied after matcap (color replace)

- (Core) NiloToon Character shader: fix the apply order of BackFaceColorTint and PerCharacterBaseMapOverride. Now
PerCharacterBaseMapOverride is applied after BackFaceColorTint

- (InternalCore) NiloToonSetToonParamPass.cs: remove the public static access of EnableDepthTextureRimLigthAndShadow

### Added

- (Core) NiloToon Character shader: +_OverrideShadowColorByTexMode, OverrideShadowColorMaskMap

- (Core) NiloToon Character shader: +_EmissionMapUVScrollSpeed

- (Core) NiloToon Character shader: +_AlphaOverrideMode

- (Core) NiloToon Character shader: NiloToon self shadow map now supports XR

- (Core) + Textures\PureWhite4x4.png

- (Core) + more Tooltips to NiloToon renderer features properties

- (InternalCore) NiloToon Character shader: + WIP ScreenSpace Outline V2 code, it is still in a very early stage WIP, so user
can't use it now.

- (InternalCore) NiloToon Character shader: + Rider resharper support, the support is WIP and not fully complete, but now you
can see some nice hlsl code highlight and autopcomplete when reading the hisl in Rider.

### Changed

- (Core) NiloToonCharacter.shader: initiated a Ul rework(without breaking change), with further improvements scheduled for
release in subsequent 0.15.x versions. The overhaul will include features like "Group sorted based on importance”, "Better
Display Name", "Improved Property Folding", "Hiding Unused Groups and Properties by Default", "Ul display
mode(Simple/Advanced)" among others. The primary objective is to streamline the material Ul, reducing its vertical Ul length
and learning curve by default. This way, users can work more efficiently without the need for excessive mouse wheel scrolling
or group searching by text.

- (Core) Upgrade to LWGUI 1.13.0

- (Core) NiloToonShaderStrippingSettingSO.cs: rewrite the Ul display

- (Core) NiloToonCharacter.shader: rename matcap (alpha blend) to (replace)

- (Core) NiloToonCharacter.shader: rename matcap (additive) to matcap(specular highlight/rim light)

- (Core) NiloToonCharacter.shader: _UnityCameraDepthTextureWriteOutlineExtrudedPosition is now default off, since it may
produce 2D rim light artifact too often on some model

- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: limit MToon to NiloToon's converted outline width to a
maximum of 0.6

- (InternalCore) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: ban "surface" for face's mat name keyword

- (InternalCore) NiloHSVRGBConvert.hlsl: rgb2hsv code now use SRP Core library's function, instead of custom code

- (InternalCore) any camera name containing 'reflect' will be treated as planar reflection camera now, before it is 'reflection’
instead of 'reflect’

- (InternalCore) NiloToonPrepassBufferRTPass.cs: rename NiloToonPrepassBufferColor->_NiloToonPrepassBufferColor, and,
NiloToonPrepassBufferDepth->_NiloToonPrepassBufferDepth

### Fixed

- (Core) Correctly fix all GC/RTHandle problem in Unity2022.3 ~ Unity2023.3, pass and RTHandle dispose logic now follows
URP 2022.3.11f1's RTHandle style

- (Core) NiloToon Character shader: fix bug -> OpenGLES's depth tex 2D rim light produced in opposite direction

- (Core) NiloToon Character shader: fix bug -> camera normal texture not having correct normal for Unity2021.3

- (Core) NiloToon Character shader: fix bug -> enableDepthTextureRimLightAndShadow always false when material is not
controlled by pechar script

- (Core) NiloToon Character shader: EnableDepthTextureRimLigthAndShadow now set by renderer feature instead of per char
script, to ensure value is always updated correctly every frame in edit mode

- (Core) NiloToonPerCharacterRenderController.cs: fix bug -> renderer's material lost reference when editing prefab in prefab
mode while running in playmode

- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: 'auto setup this char' button now supports all 14
SurfaceType of NiloToon Character material

- (Core) NiloToonAverageShadowTestRTPass.cs: fix bug -> some samsung mobile device not supporting R16_UNorm

- (InternalCore) NiloScaledScreenParamUstil.hlsl: fix bug -> GetScaledScreenTexelSize() return incorrect result

## [0.14.5] - 2023-08-26

##H# Fixed
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- (Core) NiloToonCharSelfShadowMapRTPass.cs: fix NiloToonCharacterMainLightOverrider didn't override direction of this self
shadow pass

##[0.14.4] - 2023-08-25

### Fixed
- (Core) NiloToonAllinOneRendererFeature.cs: Correctly fix all RT memory leak by calling extra Dispose(), revert temp fix in
0.14.3

##[0.14.3] - 2023-08-25

### Known Issue

- (Core) NiloToonCharSelfShadowMapRTPass will have RT memory leak when user edit NiloToon's renderer feature(e.g.
dragging the slider), now for Unity2022.3 or lower we converted back to old RenderTargetHandle system as a temp fix, but the
memory leak will still exist for Unity2023.1 or higher

### Changed

- (Core) rewrite NiloToonAlllnOneRendererFeature's Ul completely

- (Core) NiloToonCharacter.shader: _ReceiveSelfShadowMappingPosOffset's default value revert from 1 back to 0

- (Core) NiloToonAllinOneRendererFeature: URPShadowDepthBias's default value changed 0.1 -> 0,
URPShadowNormalBiasMultiplier's default value changed 0 -> 1, so now the 'receive URP shadow map' section will match
URP shadow's shadow result completely by default

### Fixed

- (Core) NiloToonCharSelfShadowMapRTPass will have RT memory leak when user edit NiloToon's renderer feature(e.g.
dragging the slider), now for Unity2022.3 or lower we converted back to old RenderTargetHandle system as a temp fix, but the
memory leak will still exist for Unity2023.1 or higher

##[0.14.2] - 2023-08-24

### Fixed

- (Core) NiloToonEditorShaderStripping.cs: Stop stripping any URP keywords, this will make URP's stripping perform correctly,
which produce correct stripping result of NiloToonCharacter shader (e.g. additional light and additional light shadow)

- (InternalCore) NiloToonCharSelfShadowMapRTPass.cs: fix validTRS matrix check bug

- (InternalCore) NiloToonEditor_AssetLabelAssetPostProcessor.cs: remove AssetDatabase.Refresh() when importing asset

##0.14.1] - 2023-08-23

#### Fixed
- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor: fix a bug that Unity version lower than Unity2021.3.29
using a non exist API FindObjectsByType. Now all Unity2021.3 will revert to use FindObjectsOfType(not FindObjectsByType)

##[0.14.0] - 2023-08-23

### Version Highlight (English)

This version is the largest update when compared to any previous update.

This version now supports Unity2021.3 to Unity2023.2, and supporting all URP's new features.
Feedback and bug report are appreciated! (email: nilotoon@gmail.com)(discord: kuronekoshaderlab)

[NiloToon now supports new URP features since Unity2021.3LTS]

A1. Point Light Shadows

A2. Deferred Rendering Support (NiloToon shaders will still render as Forward in Deferred Rendering with 8 light per renderer
limitation)

A3. Decals

A4. Light Cookies

A5. Reflection Probe Blending

A6. Reflection Probe Box Projection

[NiloToon now supports new URP features since Unity2022.3LTS]

B1. Forward+ Support (Forward+ can render a maximum of 256 lights per camera, instead of Forward's maximum of 8 lights
per renderer)

B2. Rendering Layer

B3. Light layer

B4. Decal layer

B5. LOD Crossfade (Only NiloToonEnvironment shader has this feature supported, since it is not very useful to apply LOD
Crossfade to characters)
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B6. TAA support (alternative of MSAA when MSAA is too slow in high resolution render)
B7. All types of light cookies

[NiloToon added feature]

C1. a new volume - NiloCinematicRimLightVolume, which will turn all additional lights into rim light for NiloToonCharacters
materials

C2. a new MonoBehaviour - NiloToonCharacterMainLightOverrider, you can override character's mainlight color and direction,
without editing any URP's directional light

C3. NiloToonCharacter material can now be used independently without a NiloToonPerCharacterRenderController script
attached to the prefab(but when used without having a NiloToonPerCharacterRenderController to control that material, that
NiloToonCharacter material's NiloToon self shadow map and average URP shadow will not be rendered)

C4. NiloToonCharacter material's Classic outline can now be rendered for transparent queue(2501-5000) materials. You can
use "Transparent(ZWrite)/Outline" and "Opaque/Outline" surface type preset materials together now, outlines from both type of
materials will be displayed correctly and not be blocked by each other anymore

C5. Rewrite NiloToon self shadow map algorithm, it will not show shadow artifact easily now when multiple characters are
visible and far to each other.

C6. Auto update NiloToonPerCharacterRenderController's allRenderers, any child transform change will trigger an update in
edit mode. The update will consider child NiloToonPerCharacterRenderController also

C7. NiloToonBloom added HSV control, high saturation bloom can produce another art style

C8. Rewrite NiloToonCharacter's surfaceType preset, allow you to setup a material more easily with a better dropmenu

C9. NiloToonCharacter material Ul update (upgrade to LWGUI 1.11.1), including a new toolbar and group search mode

[NiloToon important bug fix]

D1. fix all possible crash that we know when building the player(compiling shader variants)

D2. now NiloToon will have 0 GC alloc per frame(unless using "NiloToonRendererRedrawer" or "Terrain Crash Safe Guard"
enabled)

HH IR E B (X))

-ERAK(0.14.0)E2FTAMA Z PWRERKHRA

- £ Unity2021.3~2023.2

- Bl E R Fbug report (email: nilotoon@gmail.com)(discord: kuronekoshaderlab)(QQ/Wechat)
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D1. {& IE A B buildB§ & 4 unity crashi fE1 &8
D2. {EIEFF A C# GC, T7E =20 GC Alloc per frame(fkIEf#E A "NiloToonRendererRedrawer" =% "Terrain Crash Safe Guard")

### Known Issue

- (Core) NiloToonRendererRedrawer's rendering will not handle lighting correctly in build since it's first release(released in
0.13.1), we are fixing it and we do not recommend user using it right now other than "editor only rendering" purposes.

- (Core) When Deferred rendering + TAA + NiloToon’s character self shadowmap are all enabled, rendering will be
wrong(random white flicker). Consider using Forward+ if possible

### Breaking change

- (Core) NiloToonPerCharacterRenderController: add autoRefillRenderersMode and autoRefillRenderersLogMode, now
NiloToonPerCharacterRenderController will auto refill allRenderers list if any child transform structure changed in editor. And
when performing auto refill allRenderers, it will assign renderers correctly to all child
NiloToonPerCharacterRenderController(s)'s allRenderers list

- (Core) NiloToonAnimePostProcessVolume: this volume will now be affected by Camera's PostProcessing toggle, since it
should be treated as postprocess similar to Bloom/Vignette

- (Core) NiloToonBloomVolume: this volume will now be affected by Camera's PostProcessing toggle, since it should be treated
as postprocess similar to URP's Bloom

- (Core) NiloToonStickerAdditive shader: this shader will now receive _GlobalVolumeMulColor from
NiloToonCharRenderControlVolume

- (Core) NiloToonSetToonParamPass: EnableSkyboxDrawBeforeOpaque is now default true, it can solve Opaque
queue(<2500) semi-transparent draw problems. Disable it if you don't need it can improve performance

- (Core) NiloToon Self shadow mapping: Rewrite depth bias and normal bias, it will match URP16's depth bias and normal bias
design.

- (Core) NiloToon Self shadow mapping: Rewrite shadow caster CPU culling, now override main light dir from volume or script
will also override NiloToon Self shadow's shadow casting direction

- (Core) NiloToon self shadow mapping: Rewrite shadow caster CPU culling, now shadowRange start from the closest visible
character, not from camera, it can help low FOV camera with large distance between camera and character to stil render
shadow map correctly

- (Core) NiloToon self shadow mapping: default shadowRange -> 10m

- (Core) NiloToon self shadow mapping: shadowRange clamp to 10m ~ 100m

- (Core) NiloToon self shadow mapping: fadeTotalDistance 2m->1m, same as URP's default default

- (Core) NiloToonCharacter.shader:
+_EnableNiloToonSelfShadowMappingDepthBias,+_EnableNiloToonSelfShadowMappingNormalBias (default is false, which
will disable all material depth and normal bias that was used in the past)

- (Core) NiloToonCharacter.shader: clamp emission light color mul, light received will not exceed intensity 1

- (Core) NiloToonCharacter.shader: remove min rimlight and specular, now rendering result between main light intensity 0 and
0.0001 is the same

- (Core) NiloToonCharacter.shader: emission, when tint by light, will receive URP shadowmap if allowed

- (Core) NiloToonCharacter.shader: make isFace's mask sampling using fragment shader quality instead of vertex

- (InternalCore)NiloToonPerCharacterRenderController.cs: In C#, we're changing shadowTestIndex and
ExternalRenderOverrider from public to internal. This change ensures users won't modify these by accident.

### Added

- (Core) Support all versions of Unity starting from Unity2021.3 to Unity 2023.2

- (Core) all shaders: support Forward+ (require Unity2022.2 or higher)

- (Core) all shaders: support RenderingLayer (e.g. Light and Decal 's rendering layer)

- (Core) all shaders: support all light's lightcookie (including directional light's light cookie)

- (Core) all shaders: support Unity2022.2's new depthnormal pass design

- (Core) +NiloToonCharacterMainLightOverrider.cs

- (Core) NiloToonCharacter shader: NiloToonCharacter material can now be used independently without a
NiloToonPerCharacterRenderController script attached to the prefab(but when used without having a
NiloToonPerCharacterRenderController to control that material, that NiloToon_Character material's self shadow map and
average URP shadow will not be rendered)

- (Core) NiloToonCharacter shader: NiloToon_Character material's Classic outline can now be rendered for transparent
queue(2501-5000) materials. You can use "Transparent(ZWrite)/Outline" and "Opaque/Outline" surface type preset materials
together now, outlines from both type of materials will be displayed correctly and not be blocked by each other anymore.

- (Core) NiloToonCharacter shader: surface type preset + 4 new cases: Transparent(ZWrite)/Outline, Transparent(ZWrite)/No
Outline, Transparent(ZWrite)/Outline (Cutout), Transparent(ZWrite)/No Outline(Cutout)

- (Core) NiloToonCharacter shader: +_FaceShadowGradientMapUVIndex,_FaceShadowGradientMaskMapUVIndex

- (Core) NiloToonCharacter shader: improve the auto check of ShouldOutlineUseBakedSmoothNormal() method, added unit
vector length check, this will ensure outline is still correct when no smoothed normal baked data inside mesh's uv8

- (Core) NiloToonCharacter shader:

+_OutlineBaseZOffset, UseOutlineZOffsetMaskFromVertexColor, OutlineZOffsetMaskFromVertexColor

- (Core) NiloToonPerCharacterRenderController: + "Auto refill AllRenderers list" button

- (Core) NiloToonPerCharacterRenderController: + RefillAlIRenderers() API
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- (Core) NiloToonPerCharacterRenderController: + ZOffset (similar to material's ZOffset, but this is per character)

- (Core) NiloToonPerCharacterRenderController: "Select all Nilo materials of this char" button will include materirals from
AttachmentRendererList & NiloToonRendererRedrawerList also

- (Core) NiloToonAllinOneRendererFeature: + toggle "allowRenderNiloToonBloom"(default on), turn it off when you want to
disable NiloToonBloom in low quality settings for performance

- (Core) NiloToonAllinOneRendererFeature: add warning console log when depth priming is enabled, since face materials need
depth priming = off

- (Core) NiloToon/Bloom: +downscale,maxlterations (matching URP14's bloom design, require Unity2022.3)

- (Core) NiloToonEditorSelectAllMaterialsWithNiloToonShader.cs: + new API -> SelectAllMaterialsWithNiloToonShader() ,
GetAlINiloToonCharacterShaderMaterials()

- (Core) NiloToonBloomVolume:+ characterBaseColorBrightness,characterBrightness

- (Core) NiloToonDebugWindow: + Show SelfShadow frustum? toggle in debug window

- (Core) NiloToonShadowControlVolume.cs: + charSelfShadowStrength

- (Core) NiloToonCharRenderingControlVolume.cs: + addLightColor and desaturateLightColor

- (Core) NiloToonBloom: +HSV control

- (Core) NiloToonAllinOneRendererFeature: +auto check terrain crash fix (terrainCrashSafeGuard)

- (InternalCore) + Runtime\Utility\NiloToonPlanarReflectionHelper.cs

- (InternalCore) + NiloToonEditorCreateObjectMenu.cs

- (Doc) Improve the document pdf, adding more section about NiloToon 0.14.x's new feature

### Changed

- (Core) NiloToonCharacter.shader: changed the default URP shadow depth bias to 1 for non-face also. Having a default 1m
depth bias is because usually you do not want character to receive low resolution ugly URP shadow that was casted by self
(e.g. hand,hair,hat), but still wants to receive URP shadow that was casted by far environment objects(e.g. tree, building).

- (Core) NiloToonAllinOneRendererFeature: added allowClassicOutlineInPlanarReflection (default false). When this is off,
NiloToon will disable classic outline if any camera has "mirror"/"planar"/"reflection" in camera gameobject's name (ignore cases)
- (Core) NiloToonSetToonParamPass.cs: optimize C# GC to 0 by caching C# Reflection calls like GetProperty()

- (Core) NiloToonPerCharacterRenderController: Extra thick outline now works in edit mode

- (Core) stop rendering
NiloToonExtraThickToonOutlinePass,NiloToonPrepassBufferRTPass,NiloToonRendererRedrawerPass,NiloToonAverageShado
wTestRTPass in preview window

- (Core) NiloZOffsetUtil.hlsl: zoffset improve cam near plane clamp method, will avoid zfight when vertex is pushed beyound
camera near plane

- (Core) NiloToonCharacter.shader: _OutlineWidth default 0.7->0.6, in many cases a smaller outline looks better

- (Core) NiloToonCharacter.shader: rename all surface preset to shorter names and put them into a folder structure drop menu
- (Core) Upgrade LWGUI to 1.11.1

- (Core) improve all NiloToon passes's frame debugger naming and foldout structure

- (Core) NiloToon_Character.shader: make _MainLightignoreCelShadeForFaceArea default 0, this will make fade and body skin
brightness closer in shadow area

- (Core) NiloToon_Character.shader: rename Smoothness-> Smoothness/Roughness, to make it more easier for group search
- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: rewrite auto set up character, will improve the chance of
setting the correct bone and set up the material correctly by identity material and bone names

- (Core) NiloToon_Character.shader: _MatCapAdditiveMixWithBaseMapColor,_HairStrandSpecularMixWithBaseMapColor
default is now 0.5 (50%)

- (Internal)NiloToonEditorShaderStripping.cs: matching URP12.1.10's shader stripping more

- (Internal)NiloToonCharacter_Shared.hisl: make shader structure matching URP14 LitForwardPass more(Remove
viewDirectionWS in Varyings, recalculate in fragment shader)(fog always calculate in fragment shader)

- (InternalCore)For URP14 or later, nilotoon's all render passes and renderer feature are all converted to
"RTHandle+RenderingUtils.ReAllocatelfNeeded+Dispose" style, the "RenderTargetHandle" or "RenderTargetldentifier" style
code will remain for Unity2021.3 only. We will need to make a big change again when Unity2023.4LTS's "render graph system +
URP" is released

- (InternalCore) change NiloToonSetToonParamPass's render pass event to BeforeRenderingPrePasses

- (InternalCore) NiloToonEnvironment shader: make envi shader matching URP16.0.3 complexlit 100%(keep all NiloToon
changes and 2021.3+2022.3 support), now only 1 SubShader will remain instead of 2

### Fixed

- (Core) fix -> extra thick outline will not correctly render when "Keep PlayMode mat edit" is enabled

- (Core) NiloToonCharacter_Shared.hlsl: fix a bug about NiloToonCharacterAreaStencilBufferFillPass. The bug will draw
StencillBuffer incorrectly on Classic outline area even Classic outline has been disabled

- (Core) NiloToonSetToonParamPass.cs: fix a possible null exception when getting
NiloToonRenderingPerformanceControlVolume instance in constructor

- (Core) Runtime\RendererFeatures\NiloToonAllinOneRendererFeature.cs: turn char list to static list, this will solve all build
crash

- (Core) Runtime\NiloToonPerCharacterRenderController.cs: enable faceNormalFix only if head bone exists

- (Core) fix -> In Unity2022.3 LTS, NiloToon/Bloom is not working
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- (Core) fix -> In Unity2022.3 LTS, when NiloToon/AnimePostProcess is enabled and it's DrawBeforePostProcess = off, that
anime postprocess effect will not work when camera is using fxaa

- (InternalCore) Singleton of NiloToonAllinOneRendererFeature.Instance will now set to the last Create() instance renderer's
renderer feature

- (InternalCore) Runtime\RendererFeatures\Passes\NiloToonAnimePostProcessPass.cs: make anime postprocess from
RenderPassEvent.AfterRendering + 2 to AfterRenderingPostProcessing

- (InternalCore) Editor\NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: replace FindObjectsOfType to
FindObjectsByType

- (InternalCore) ShaderLibrary\NiloUtilityHLSL\NiloHSVRGBConvert.hlsl: fix wrong function declare bug

- (InternalCore) remove NiloToon's _ADDITIONAL_LIGHT_SHADOWS stripping for Unity2022.2 or up, due to Forward+ this
stripping is not safe to perform

- (InternalCore) ban NiloToon average shadow in WebGL, since the large iteration forloop in shader can't be compiled correctly
in WebGL anyway

- (InternalCore) NiloToonEnvironmentShaderGUI.cs remove "MaterialChanged" override, now it use "ValidateMaterial" override

## [0.13.5] - 2023-06-28

### Known Issue

- (Core) NiloToonRendererRedrawer's rendering will not handle lighting correctly on build since it's first release(released in
0.13.1), we are fixing it and we do not recommend user using it right now other than "editor only rendering" purposes.

- (Core) In Unity2022.3 LTS, NiloToon/Bloom is not working

- (Core) In Unity2022.3 LTS, when NiloToon/AnimePostProcess is enabled and it's DrawBeforePostProcess = off, that anime
postprocess effect will not work when camera is using fxaa

### Added

- (Core) NiloToonBloomVolume.cs: +_NiloToonBloomCharacterAreaBloomEmitMultiplier and more toolip to other settings

- (Core) NiloToonSetToonParamPass.cs: +auto detect any possible planar reflection camera by name and handle these camera
rendering using NiloToonPlanarReflectionHelper (for support PIDI: planar reflection 5 automatically)

- (Core) NiloToon_Character.shader: + BumpMapApplytoFaces, OcclusionMapApplytoFaces,
_EnvironmentReflectionApplytoFaces

### Changed

- (Core) NiloToonBloomVolume.cs: NiloToonBloom IsActive() logic is more strict for better optimization chance

- (Core) NiloToonBloomVolume.cs: default height of renderTextureOverridedToFixedHeight changed from 540->1080

- (Core) NiloToon_Character.shader: rename Mat Cap (occlusion)'s display name to a more intuitive name "Mat Cap (shadow)"

### Fixed

- (Core) NiloToonPrepassBufferRTPass.cs: fix prepass RT depth and MSAA not match to cameraTargetDescriptor bug, this bug
fix will make NiloToon/Bloom render 100% correct now.

- (Core) NiloToonCharacter_Shared.hlsl: fix an important bug of typo "NiloToonPrepassBuffer", the correct one is
"NiloToonPrepassBufferPass", this will solve many NiloToon/Bloom artifact

##[0.13.4] - 2023-06-26

### Known Issue

- (Core) NiloToonRendererRedrawer's rendering will not handle lighting correctly on build since it's first release(released in
0.13.1), we are fixing it and we do not recommend user using it right now other than "editor only rendering" purposes.

- (Core) In Unity2022.3 LTS, NiloToon/Bloom is not working

- (Core) In Unity2022.3 LTS, when NiloToon/AnimePostProcess is enabled and it's DrawBeforePostProcess = off, that anime
postprocess effect will not work when camera is using fxaa

### Breaking Change

- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: Rewrite "Auto setup this character" button, it will now
convert MToon10(VRM1 only)/UniUnlit/Lit material properties to NiloToon_Character material. If you need to convert VRM1
generated MToon10 materials to NiloToon shader, the "Auto setup this character" button is the best option now

- (Core) NiloToonCharacter_RenderFace_LWGUI_ShaderPropertyPreset: edit element order, new order doesn't not match to
old material properties

#H#H# Added

- (Core) NiloToonCharacter_SurfaceType_LWGUI_ShaderPropertyPreset:
+CutoutTransparent(ZWrite)+Outline,CutoutTransparent,CutoutTransparent(ZWrite) surface type preset

- (Core) NiloToonEditorDebugWindow.cs: +more debug case (to a total of 32 cases)

- (Core) NiloToonCharacter.shader: +_CullNiloToonSelfShadowCaster

- (Core) NiloToonCharacter.shader: +_MultiplyLightColorToEmissionColor,+_EmissionMaskMap

- (Core) NiloToonCharacter.shader: _OutlineWidthExtraMultiplier slider range increase to 2048 for accepting properties from
MToon10 shader
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### Changed
- (Core) LWGUI: upgraded 1.5.3 -> 1.7.0

### Fixed

- (Core) NiloToonCharSelfShadowMapRTPass.cs: (VERY Important bug fix)fix nilotoon shadowmap flicker when more than 1
camera is active(including game+scene window's camera)

- (Core) NiloToonCharacter.shader: fix _StencilRef Int Slider

- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: fix a null reference exception related to
headBoneTransform

- (Core) NiloToonCharacter.shader: fix debug case's alpha output

## [0.13.3] - 2023-06-08

### Known Issue

- (Core) NiloToonRendererRedrawer's rendering will not handle lighting correctly on build since it's first release(released in
0.13.1), we are fixing it and we do not recommend user using it right now other than "editor only rendering" purposes.

- (Core) In Unity2022.3 LTS, NiloToon/Bloom is not working

- (Core) In Unity2022.3 LTS, when NiloToon/AnimePostProcess is enabled and it's DrawBeforePostProcess = off, that anime
postprocess effect will not work when camera is using fxaa

- (Core) NiloToonCharacter.shader: _StencilRef's IntRange is not active correctly, it is now a float slider instead of int slider

### Breaking Change

- (Core) NiloToonCharacter.shader: +_DepthTexRimLightAndShadowReduceWidthWhenCameralsClose, this will reduce the
depth tex rimlight&shadow's width when camera distance is < 1, inorder to keep the width not too big when view closely. If you
want the old result, you can edit this back to 0

### Added

- (Core) added Textures\Matcap_Rainbow.png

- (Core) NiloToonCharacter.shader: +_AllowPerCharacterDissolve, AllowPerCharacterDitherFadeout

- (Core) NiloToonCharacter.shader: +_CullOutline, _RenderFacePreset, Render Face group

- (Core) NiloToonCharacter.shader: +_DepthTexRimLightBlockByShadow, _DepthTexRimLightAndShadowWidthExtraMultiplier
- (Core) NiloToonPerCharacterRenderController.cs: +extraThickOutlineRendersVisibleArea

- (Core) NiloToonAlliInOneRendererFeature.cs: +EnableSkyboxDrawBeforeOpaque, for solving semi-transparent material +
Skybox flicker bug

- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor: auto disable depth tex shadow if it is an eye white material

### Changed

- (Core) LWGUI: upgrade from 1.4.3 to 1.5.3

- (Core) NiloToonCharacter.shader: better matcap preset grouping

- (Core) NiloToonCharacter.shader: increase _FaceAreaCameraDepthTextureZWriteOffset's default value 0.03->0.04

- (Core) NiloToonCharacter.shader: reduce _DepthTexRimLightAndShadowWidthMultiplier's default value 0.7->0.6

- (Core) NiloToonCharacter.shader: move Render states settings into Collapsible Group (Color Buffer, Depth Buffer, Stencil,
Render Face)

- (Core) NiloToonPerCharacterRenderController.cs: disable a few warning spam

- (Core) NiloToonPerCharacterRenderController.cs: fixFaceNormalUseFlattenOrProxySphereMethod default value 0->0.75f
- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor: Auto setup char button only change _SurfaceTypePreset if
_SurfaceTypePreset is the default preset, to avoid editing "Already edited" materials

##[0.13.2] - 2023-05-07

### Known Issue
- (Core) NiloToonRendererRedrawer's rendering will not handle lighting correctly since it's inititial release(released in 0.13.1),
we are fixing it and we do not recommend any user using it right now.

### Breaking Change

- (Core) NiloToonCharacter_LightingEquation.hlsl: update the algorithm of calculating the width of depth texture rim light and
shadow, it is different to the old algorithm, but it will produce a more "character relative" consistant width between different
camera distance and fov.

##Ht Added

- (Core) NiloToonCharacter.shader: add 3 new SurfaceType preset: Transparent(ZWrite), CutoutOpaque+Outline,
CutoutOpaque

- (Core) NiloToonCharacter.shader: add _MatCapOcclusionPreset, _MatCapAdditivePreset, _MatCapAdditiveExtractBrightArea
- (Core) Added a new Textures\Matcap_Glossy01.png texture
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### Changed

- (Core) NiloToonRendererRedrawerPass.cs: remove a useless ExecuteCommandBuffer() call

- (Core) NiloToonPrepassBufferRTPass.cs: Now this Prepass will show correctly as a group in Frame Debugger, due to an
added ExecuteCommandBuffer() call

- (Core) NiloToonAlliInOneRendererFeature.cs: optimize the renderPassEvent of all pass

- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: added "oral", "brow", "mayu", "express" to
IsFaceTargetNames and IsNoOutlineNames array. So material that contains these keywords in their name, will enable
"IsFace?" and disable "Classic Outline" when user click the "Auto setup this character" button

- (Core) NiloToonCharacter.shader: Update properies default value. _OutlineWidth 0.8->0.7,
_ApplyDepthTexRimLightFixDottedLineArtifacts 0 -> 1, _DepthTexRimLightMixWithBaseMapColor 0 -> 0.5,
_DepthTexRimLightintensity 1 -> 1.5

- (Core) NiloToonCharacter_Shared.hlsl: improve matcap uv using bgolus's method

- (Core) In all NiloToon's .hlsl, turn all unity_OrthoParams.w to !IsPerspectiveProjection() or similar code, to improve readability

#### Fixed

- (Core) NiloToonEnvironment.shader: update NiloToonEnvironment.shader to match URP12.1.10, to display shadow mask
baked lightmap correctly

- (Core) NiloToonCharacter.shader: CharacterAreaStencilBufferFill pass now defines
NiloToonCharacterAreaStencilBufferFillPass instead of NiloToonSelfOutlinePass. This will help NiloToonCharacter_Shared.hlsl
to solve a bug about "ExtraThick outline pass not correctly render"

- (Core) NiloToonCharacter_Shared.hlsl: fix "ExtraThick outline pass not correctly render" when Classic Outline is off

##[0.13.1] - 2023-04-23

### Breaking Change

- (Core) NiloToonPerCharacterRenderController.cs: remove extraThickOutlineStencillD, now extra thick outline only relies on
the 1st bit of the stencil buffer. The 2nd-8th bit can be controlled by NiloToonCharacter.shader material's new
_StencilRef,_StencilComp,_StencilPass settings freely.

- (Core) NiloToonPerCharacterRenderController.cs: now "Extra Thick Outline" will draw only the outline area when "Show
Blocked" is enabled

- (Core) NiloToonCharacter_ExtendFunctionsForUserCustomLogic.hlsl: fix typo attrubute -> attribute

##H# Added

- (Core) Added NiloToonRendererRedrawer.cs, this script can be attached to any NiloToonPerCharacterRenderController's child
renderer, to redraw that renderer's target SubMesh again. Usually for drawing semi-transparent eye or hair again, using Stencil
setting of the material.

- (Core) Added NiloToonRendererRedrawerPass.cs, this is the pass for drawing all NiloToonRendererRedrawer component that
is enabled in scene

- (Core) NiloToonAlllnOneRendererFeature.cs: enqueue NiloToonRendererRedrawerPass

- (Core) NiloToonPerCharacterRenderController.cs: added nilotoonRendererRedrawerList, to update the materials of every
child NiloToonRendererRedrawer

- (Core) NiloToonCharacter.shader: add _StencilRef,_StencilComp,_StencilPass. It is usually for drawing eye on top of hair.
User can control 2nd~8th bit of Stencil Read/Write freely per material, while the 1st bit is always reserved for NiloToon's
ExtraThickOutline.

- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: More auto setting by material name. Now if material
name contains "lash", then "Is Face?" will be turned on. If material name contains "body", then "Is Skin?" will be turned on. Now
if material name contains "facial"/"eye"/"iris"/"pupil"/"mouth"/"teeth"/"tongue"/"lash", then "Classic Outline" will turned off, and
"Surface Type Preset" will be set to "Opaque”

- (Core) add PureBlack4x4.png

- (Core) NiloToonCharacter.shader: add a "Require Depth Priming Mode equals Disabled" note to "Is Face?" section

### Changed

- (Core) NiloToonEnvironment.shader: now SRP batching is working. Every pass will share the same

CBUFFER_START (UnityPerMaterial).

- (Core) NiloToonEnvironment.shader: upgrade to use URP12.1.9 ComplexLit shader as base code, so ClearCoat can be used
now, and you can expect the render result will be the same as URP12.1.9's ComplexLit shader but with all NiloToon functions
applied to it.

- (Doc) rewrite "How to make eyebrows render on top of hair(in a semi transparent way)?" section, to use new
feature(NiloToonRendererRedrawer) of this update

### Fixed

- (Core) NiloToonCharacter.shader: fix a bug that uv4 is not using the 4th uv(TEXCOORD3), in the past it is using the 5th
uv(TEXCOORD4)

- (Core) FoldoutEditor.cs: MeshFilter is not showing correctly due to this class, so we changed FoldoutEditor.cs to not affect
classes other than 'NiloToonPerCharacterRendeController' now

- (Core) NiloToonPerCharacterRenderController.cs: fix Extra Thick Outline's ZOffset is not work bug
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- (Core) NiloToonCharSelfShadowMapRTPass.cs: optimize NiloToonCharSelfShadowMapRTPass memory allocation, by calling
to a non-allocate version of GeometryUltility.CalculateFrustumPlanes()

##[0.12.3] - 2023-03-29

### Known Issue
- (Core) NiloToonEnvironment.shader: will show error log -> "Instancing: Property 'unity_RenderingLayer' shares the same
constant buffer offset with 'unity_LODFade'. Ignoring."

### Changed

- (Demo) Upgrade demo project to Unity2021.3.20f1, remove demo project support for Unity2020.3LTS

- (Demo) CRS SampleScene URP (NiloToon control).asset: change charBaseColorMultiply from 1->0.95 and
charBaseColorTintColor to a redish value

- (Demo) NiloToonSampleSceneProfile.asset: change charBaseColorMultiply from 1->0.95

- (Demo) UniversalRP-5HighestQuality.asset: enable m_ReflectionProbeBlending, m_ReflectionProbeBoxProjection,
m_SupportsLightLayers

- (Demo) UniversalRP-5HighestQuality.asset: change m_MSAA from 8 to 4, to avoid performance problem in editor
- (Demo) UniversalRP-5HighestQuality.asset: enable m_RequireOpaqueTexture

- (Demo) ForwardRenderer 5HighestQuality.asset: remove an unused renderer feature "GTToneMapping"

- (Demo) ForwardRenderer 5HighestQuality.asset: adding a renderer feature "Decal", enabled "dbuffer" technique

- (Demo) pidi reflection upgrade from 4.0.7 to 4.2.0

- (Demo) Magica Cloth: replace NativeMultiHashMap to NativeParallelMultiHashMap

- (Demo) UnityPackageManager(UPM): remove jobs, install collections

- (Demo) ProjectSettings\ProjectSettings.asset: m_BuildTargetDefaultTextureCompressionFormat now use ASTC compression

### Fixed

- (Core) Upgrade LWGUI to 1.4.3

- (Demo) fix advancedFPSCounter font bug for Unity2022.2

- (Demo) NiloToonDemoSampleScene_Ul.cs: fix Ul typo enviroment -> environment

##[0.12.2] - 2023-03-19

### Fixed
- (Core) temp fix a bug that LWGUI1.4.2 failed to show tooltip and helpbox inside a group.

##[0.12.1] - 2023-03-19

### Breaking change

- (Core) Since Unity will stop Unity2020.3 LTS support soon, NiloToon 0.12.1 removed the support of Unity2020.3, and merged
URP12's support branch to NiloToon's main branch. Now Unity2021.3 is the minimum and recommended Unity version for
NiloToon. If after upgrading to 0.12.1, you encountered Unity editor crash when building the game, please close Unity -> delete
library folder -> restart unity to rebuild the shader cache.

- (Core) Removed NiloToonShaderPatch(for URP12 or newer).unitypackage. If you still see this package in your project, please
delete it.

- (Core) NiloToonPerCharacterRenderController: run desaturate before tint color and add color, since this will allow more color
combination results.

##H Added

- (Core) NiloToonUPMImporterCollections.cs: Added this [InitializeOnLoad] editor script to auto install required UPM package
when user imported NiloToonURP's .unitypackage to a project (e.g. install Collections package), user don't need to open UPM
and install anything manually now.

- (Core) NiloToonPerCharacterRenderController: added Dissolve Mode, noise TilingX&Y and noise Strength. This will allow
user to create different style of dissolve.

- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: added "facial”, "iris", "pupil”, "tongue" to
IsFaceTargetNames, material with these name will be auto processed when user clicked "Auto setup this character" button

- (Core) NiloToonCharacter.shader: added _FaceShadowGradientMapFaceMidPoint, this will allow FaceShadowGradientMap
to support any non-horizontally mirrored texture. When using any non-horizontally mirrored texture user need to set
_FaceShadowGradientMapFaceMidPoint to the mid point of their _FaceShadowGradientMap texture

- (Core) NiloToonCharacter.shader: "Environment Reflection" added Reflection probe blending & reflection probe box projection
support

- (Core) Added Textures\Matcap_Metal4Gold.png

### Changed
- (Core) Assembly definitions: Removed the requirement of Jobs package, now NiloToon only rely on Collections package
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- (Core) NiloToonCharacter.shader: added _fragment & _vertex suffix to shader_feature & multi_compile, this will reduce build
time, build size, and build's runtime shader memory usage, but user may need to delete their Library folder to rebuild the
shader-cache, else crash may happen

- (Core) NiloToonCharacter.shader: edit the display name of _EnvironmentReflectionUsage from Intensity to Strength

- (Core) NiloToonCharacter.shader: DepthNormalsOnly pass added normal related shader_feature

- (Core) NiloToonCharacter.shader: re-enable _NILOTOON_DITHER_FADEOUT for DepthOnly and DepthNormalsOnly pass

- (Core) NiloToonCharacter.shader: enable _NILOTOON_DITHER_FADEOUT for prepass, prepass remove shader_feature
_NORMALMAP

- (Core) NiloToonCharacter.shader: changed _OutlineTintColorSkinAreaOverride default color from (0.623,0.238,0.289,0) ->
(0.4,0.2,0.2,1), which is enabled by default now

- (Core) NiloToonCharacter.shader: changed _IgnoreDefaultMainLightFaceShadow default value from 0 -> 1

- (Core) NiloToonCharacter.shader: removed
_REFLECTION_PROBE_BLENDING/_REFLECTION_PROBE_BOX_PROJECTION for Outline pass, to reduce shader variant
count

- (Core) NiloToonCharacter.shader: outline pass + _BASEMAP_STACKING_LAYER1-10, _MATCAP_BLEND shader_feature,
to make outline pass's color matching lit pass

- (Core) NiloToonCharacter.shader: changed _FaceAreaCameraDepthTextureZWriteOffset default value from 0.04 -> 0.03, this
will produce better Classic Outline for face

- (Core) NiloToonCharacter.shader: Adding separation line to shader GUI

- (Core) NiloToonCharacter.shader: improved shader GUI

- (Core) NiloToonCharacter.shader: _OutlineWidth's default value change from 1 -> 0.8, since most of the time a thinner outline
is preferred

- (Core) NiloToonAllinOneRendererFeature.cs: edit prepass timing from AfterRenderingPrePasses to
BeforeRenderingOpaques. since character shader's NiloToonPrepassBuffer pass needs _CameraDepthTexture.
(AfterRenderingPrePasses is still too early because _CameraDepthTexture is not ready at this timing)

- (Core) NiloToonCharSelfShadowMapRTPass.cs & NiloToonShadowControlVolume.cs: useMainLightAsCastShadowDirection's
default value changed from false->true, since many user expect it to be true by default.

- (InternalCore) remove all UNITY_2021_3_OR_NEWER macro in C#, since the minimum Unity version is 2021.3 already

- (InternalCore) remove all !lUNITY_2021_3 OR_NEWER or below's macro and content in C#, since the minimum Unity version
is 2021.3 already

- (InternalCore) NiloToonCharacter.shader: removed all URP10(Unity2020.3) support code

- (InternalCore) NiloToonCharacter.shader: In shader, convert all SHADER_LIBRARY_VERSION_MAJOR to
UNITY_VERSION, since SHADER_LIBRARY_VERSION_MAJOR is deprecated for Unity2022.2 or later

- (InternalCore) NiloToonCharacter_Shared.hlsl: replace raw type to FRONT_FACE_TYPE / FRONT_FACE_SEMANTIC /
IS_FRONT_VFACE(), this will let Unity handle the per platform conversion

- (InternalCore) NiloToonCharacter.shader: change "UniversalMaterialType" = "Lit" -> "ComplexLit"

- (InternalCore) Replace all UnsafeHashMap -> UnsafeParallelHashMap

- (InternalCore) Upgrade LWGUI to 1.4.2

- (Doc) improved NiloToonURP user document.pdf, adding jump links, removed old data and replace all pictures to an updated
version.

### Fixed

- (Core) NiloToonCharacter.shader: NiloToonPrepassBuffer now follow depth pass outline extrude logic, so NiloToon/Bloom's
character prepass mask will have better accuracy

- (Core) NiloToonCharacter.shader: NiloToonlsAnyOutlinePass don't flip normal on back face anymore, this fix will make outline
color matching the original surface color

- (Core) NiloToonCharacter.shader: _IgnoreDefaultMainLightFaceShadow is now only effective when
_FACE_SHADOW_GRADIENTMAP is enabled

- (Core) NiloToonCharacter.shader: only enableDepthTextureRimLightAndShadow when _DitherFadeoutAmount == 0, since
rendering enableDepthTextureRimLightAndShadow when character has dither holes will not produce good result

- (Core) NiloToonCharacter.shader: fix typo of _SkinMaskMapRemapStart, _SkinMaskMapRemapEnd, this function is not
working for a long time, now it is working correctly.

- (Core) NiloToonToonOutlinePass.cs: fix outline pass flickering when mouse move across game view and material inspector
- (Core) NiloToonEditor_AssetLabelAssetPostProcessor.cs: fix multiple renderer with same name in same hierarchy = can't
generate uv8 bug

- (InternalCore) NiloToonCharacter.shader: rename reflectionVectorVS to reflectionVectorWs, it is a typo.

##[0.11.9] - 2023-02-01

### Changed

- (Core) NiloToonCharacter.shader: _OverrideShadowColorTexTintColor + [HDR]

- (Core) VideoPlayerForceSyncWithRecorder.cs: update this utility script to the latest version

- (Doc) Improve document pdf

- (Demo) Update demo project to the latest version, adding more models, edit model materials using NiloToon 0.11.9. This
maybe the last demo project version to support Unity2020.3. In the future only Unity2021.3 or above's demo project will be
provided.
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##[0.11.8] - 2023-01-19

### Fixed

- (Core) NiloToonUberPost.shader: compile support for Unity 2022.2(URP14), this version can now build correctly without
compile error.

- (Doc) Improve document pdf

##1[0.11.7] - 2023-01-19

### Fixed

- (Core) NiloToonCharacter_Shared.hlsl: compile support for Unity 2022.2(URP14)

- (Core) NiloToonAverageShadowTestRT.shader: compile support for Unity 2022.2(URP14)

- (Core) NiloToonBloom.shader: compile support for Unity 2022.2(URP14). Although the shader compiles, NiloToon's Bloom will
not show in the game window in Unity2022.2.

##[0.11.6] - 2023-01-19

### Added
- (Core) NiloToonCharacter.shader: added sample UV channel and apply UV channel option to "Parallax Map"

### Changed
- (InternalCore) Upgrade LWGUI to 1.4.0

##H# Fixed
- (Core) NiloToonCharacter.shader: fix a bug that "Parallax code" can not compile on iOS platform / iOS Editor

##[0.11.5] - 2022-12-28

#iH Added
- (Core) NiloToonCharacter.shader: added additional light (point/spot)'s light layer support for URP12 or above

### Changed

- (Core) NiloToonCharSelfShadowMapRTPass.cs: NiloToon's shadowmap default size changed from 2048->4096, max limit
changed from 8192->16384

- (Core) NiloToonShadowControlVolume.cs: NiloToon's shadowmap default size changed from 2048->4096, max limit changed
from 8192->16384

## [0.11.4] - 2022-12-21

##H# Added

- (Core) NiloToonCharacter.shader: added face shadow gradient map preset,
_FaceShadowGradientMapUVCenterPivotScalePos

- (Core) NiloToonCharacter.shader: matcap additive added render face option

- (Core) NiloToonCharacter.shader: specular highlight added render face option

- (Core) NiloToonCharRenderingControlVolume.cs: + _GlobalAdditionalLightRimMaskSoftness

##H# Fixed
- (Core) NiloToonCharacter.shader: temp disable soft shadow due to filter bug in 2021.3 or later

##[0.11.3] - 2022-12-20

#i## Breaking change

- (Core) NiloToonCharacter.shader: Now "Override Shadow Color" feature will accept BaseMap tint color from material,
NiloToonPerCharacterRenderController and NiloToonCharRenderingControlVolume. By design the "Override Shadow Color"
should not be affected by any tint color, but most of the NiloToon user will assume "Override Shadow Color" should be affected
by all tint color, so we make this breaking change now to meet user's assumption. If anyone wants the old behavior back, tell us
and we will add a toggle for that.

### Changed
- (Core) NiloToonCharacter.shader: rewrite all material Ul (except BaseMap stacking layer 4-10 are not yet finished), now all Ul

have shorter name, and some of them have tooltip also.

##Ht Added
- (Core) NiloToonCharacter.shader: some textures can select UV0~UV3 now.
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- (Core) NiloToonCharacter.shader: add _BaseMapStackingLayer1TexlgnoreAlpha, BaseMapStackingLayer1ApplytoFaces.
(also for layer2,3)
- (Core) NiloToonPerCharacterRenderController.cs: add extraThickOutlineWritelntoDepthTexture

##[0.11.2] - 2022-12-06

### Added

- (Core) added FoldoutAttribute.cs and FoldoutEditor.cs

- (Core) NiloToonPerCharacterRenderController.cs: now use FoldoutEditor, and added Foldout group to inspector Ul. This will
change the inspector Ul greatly.

- (Doc) adding table of content in document

- (Doc) adding preview and download link in document

### Changed
- (Core) NiloToonPerCharacterRenderController.cs: now 'Classic Outline' will always have effect in play mode or edit mode. In
the past it requires in play mode.

##[0.11.1] - 2022-12-05

### Breaking change

- (Core) NiloToonPerCharacterRenderController.cs & NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: completely
rewrite the inspector Ul, now use short names and adding helpbox and tooltip to explain what each setting does. Our goal is to
make it easy to understand and use without the need to read a lengthy document.

- (Core) LWGUI: update to 1.3.0

- (Core) NiloToonCharacter.shader: rewriting the inspector Ul (still WIP), now use short names and adding helpbox and tooltip
to explain what each setting does. Part of the rewrite Ul are now released in this version to gather feedback and bug report. Our
goal is to make it easy to understand and use without the need to read a lengthy document.

- (Core) Completely removed Unity 2019.4 support, now the oldest Unity version that can run NiloToon is Unity 2020.3LTS

- (Core) NiloToonCharacter_Shared.hlsl: prepass pass now use a dynamic bias in fragment shader based on camera far plane
value. (when camera far plane is higher than 1000, we want to increase the bias, else we will return wrong pixels as black,
same as any shadow map artifact)

- (Core) NiloToonCharSelfShadowMapRTPass.cs: disable scene view nilotoon shadowmap pass's render if
UseMainLightAsCastShadowDirection is false.

- (Core) NiloToonCharSelfShadowMapRTPass.cs: When rendererfeature's enableCharSelfShadow is false, no matter what
override value on volume is, nilotoon shadowmap pass will not render. So user can control performance using renderer feature
more easier.

- (Core) NiloToonAverageShadowTestRTPass.cs: When rendererfeature's enableAverageShadow is false, no matter what
override value on volume is, nilotoon average shadow will not render. So user can control performance using renderer feature
more easier.

- (Core) NiloToonCharacter.shader: change HSV's Saturation apply method, now extremely low saturation pixels will still be low
saturation after HSV edit, it will avoid random hue pixels appears due to texture compression (e.g. ETC/ASTC)

- (Core) NiloToonCharacter.shader: _LowSaturationFallbackColor now default off(alpha = 0), because it is not needed after we
change HSV 's S apply method

##H# Added

- (Core) NiloToonCharacter.shader: +SurfaceType preset, now you can switch between
Opaque+OQutline/Opaque/Transparent+Outline/Transparent presets easily

- (Core) NiloToonCharacter.shader: +Dynamic Ramp Map, you can edit ramp map (lighting)'s ramp map inside material
inspector in real-time

- (Core) NiloToonCharacter.shader: +_SkinMaskMaplInvertColor

- (Core) NiloToonCharacter.shader: +_OutlineZOffsetMaskTexChannelMask, +_OutlineZOffsetMaskTexInvertColor

- (Core) NiloToonCharacter.shader: + auto ShouldOutlineUseBakedSmoothNormal() check in vertex shader, now .vrm character
will auto NOT use baked smoothed outline automatically

- (Core) NiloToonCharacter.shader: +_OcclusionMaplnvertColor, _OcclusionMapStylePreset

- (Core) NiloToonCharacter.shader: +_DepthTexShadowColorStyleForNonFacePreset,
_DepthTexShadowColorStyleForFacePreset

- (Core) NiloToonCharacter.shader: +_ZTest

- (Core) NiloToonCharacter.shader: _ColorMask added A and None options

- (Core) added VideoPlayerForceSyncWithRecorder.cs and DoFAutoFocusTransform.cs

- (Core) NiloToonAlllnOneRendererFeature.cs: added [DisallowMultipleRendererFeature]

- (core) NiloToonScreenSpaceOutlinePass.cs: +AllowRenderScreenSpaceOutlineInSceneView toggle

- (Core) NiloToonPerCharacterRenderController.cs: +useCustomCharacterBoundCenter toggle

- (Core) NiloToonPerCharacterRenderController.cs: +extraThickOutlineZWriteMode, to solve extra thick outline ZWrite problem
- (Core) NiloToonToonOutlinePass.cs: +extraThickOutlineRenderTiming

### Change
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- (Core) improve NiloToon's VolumeComponentMenu, now you can search all NiloToon's volume by typing "Nilo"

- (Core) NiloToonCharacter.shader: _DepthTexRimLightAndShadowWidthMultiplier default value 1->0.7, the default width is too
large in the past

- (Core) NiloToonCharacter.shader: URP shadow depth bias(face) default 0.2->1

- (Core) Don't auto add NiloToon tag for .vrm and .asset mesh files anymore, which reduced reimport time for .vrm characters
by a lot.

### Fixed

- (Core) convert all VFACE to SV_lIsFrontFace in shader, to make DX12 shader compile works correctly for XBox One
GameCore

- (Core) NiloToonCharSelfShadowMapRTPass.cs: fixed a NiloToon shadowmap flicker bug when mouse is moving into unity
editor's material inspector

- (Core) NiloToonScreenSpaceOutlinePass.cs.cs: fixed a NiloToon Screen space outline flicker bug when mouse is moving into
unity editor's material inspector

- (Core) NiloToon.NiloToonURP.Runtime.asmdef now includes any platform

- (Core) NiloToonAnimePostProcessPass.cs: anime postprocess will skip drawing if shader is yet not ready, it will remove an
error log after 'reimport all'.

- (Core) NiloToonEditorShaderStripping.cs: In Unity2021.3's build, NiloToon will incorrectly strip some keyword(e.g.
_MATCAP_ADD _MATCAP_BLEND _RAMP_LIGHTING_SAMPLE_UVY_TEX _SKIN_MASK_ON _SPECULARHIGHLIGHTS),
we now disable some stripping logic for "Unity 2021.3 or later" temporary until bug is fixed.

- (Core) NiloToonPerCharacterRenderController.cs: fix a bug that bounding sphere center pos per frame's calculation is wrong

##1[0.10.18] - 2022-10-24

##H# Fixed
- (Core) NiloToonCharSelfShadowMapRTPass.cs: skip execute if it is processing a preview camera. Skip preview camera can
solve a bug that cause shadowmap flicker when mouse is moving into unity editor's material inspector region

##1[0.10.17] - 2022-10-24

### Breaking change

- (Core) NiloToonBloomVolume.cs: rename VolumeComponentMenu from "NiloToon/Bloom" to "NiloToon/Bloom(NiloToon)", to
avoid having the same name as URP's Bloom inside volume's menu

- (Core) NiloToonCharSelfShadowMapRTPass.cs: add normalBias for nilotoon's self shadowmapping, with default value = 1, it
is enabled by default, which will change the result of nilotoon's self shadowmapping. Keep depthBias and normalBias to 1 if you
are not sure about the correct value

- (Core) NiloToonCharacter.shader: rewrite depthbias implementation method, added normalbias(enabled by default).

### Added

- (Core) NiloToonCharSelfShadowMapRTPass.cs: add normalBias for nilotoon's self shadowmapping, with default value = 1
- (Core) NiloToonShadowControlVolume.cs: add normalBias, you can use it if you want to override it in volume

- (Core) NiloToonCharacter.shader: Expose NormalBias offset in nilotoon char material

### changed
- (Core) NiloToonCharacter.shader: improve "Can Receive NiloToon ShadowMap?" material GUI's naming,tooltip,helpbox

### Fixed
- (Core) NiloToonCharacter.shader: fix Unity2021.3(URP12) additional light shadowmap's sampling bug, now nilotoon's
character shader should receive point light/spot light shadowmap similar to the result of URP's Lit shader shadowmap sampling

## [0.10.16] - 2022-09-30

##H# Added
- (Core) NiloToonPerCharacterRenderController.cs: added ditherNormalScaleFix, used to hide SSAO problem when dither
opacity is close to 0. Default is 1(enabled)

### changed
- (Core) LWGUI: upgrade to 1.2.5 (added search bar, tooltip, property default value)
- (Core) NiloToonEnvironment.shader: support more URP12 keywords (e.g. Decal)

### Fixed
- (Core) NiloToonEnvironmentShaderGUI.cs: fix Unity2021.3 or above nilotoon environment shader GUI not always update bug

#[0.10.15] - 2022-09-17

##H# Added
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- (Core) NiloToonAnimePostProcessVolume.cs: add rotation,topLightExtraRotation,bottomDarkenExtraRotation

- (Core) NiloToonCharRenderingControlVolume.cs: add
additionalLightintensityMultiplierForFaceArea,additionalLightintensityMultiplierForOutlineArea,additionalLightApplyRimMask,ad
ditionalLightRimMaskPower

### changed
- (Core) LWGUI: upgrade to 1.1.2

### Fixed
- (Core) NiloToonCharacter.shader: optimize additional light code, now additional light code will only enable if keyword
_ADDITIONAL_LIGHTS || _ADDITIONAL_LIGHTS_VERTEX is enabled

##[0.10.14] - 2022-09-07

#### Fixed

- (Core) NiloToonCharacter.shader: fix _DBUFFER's tempMetallic typo in code, which makes decal section failed to compile
- (Core) NiloToonCharacter.shader: try to solve Unity2022.2 NiloToon self shadow (soft shadow) compile error

- (Core) NiloToonCharacter.shader: fix _DepthTexRimLightUsage & _DepthTexRimLightintensity can't completely remove rim
light when setto O

##[0.10.13] - 2022-09-04

### Breaking Changes

- (Core) Replace all old LWGUI related script to the latest LWGUI 1.0.1, you MUST delete NiloToonURP/Editor/ShaderGUI
folder before upgrade to NiloToonURP 0.10.13, or just delete NiloToonURP folder completely before import NiloToonURP
0.10.13

- (Core) NiloToonAnimePostProcess.shader: use ColorMask RGB instead of default RGBA, to keep RT's alpha

### Added
- (Core) NiloToonCharacter.shader: Due to upgrade to LWGUI 1.0.1, now material property and group has a "reset/revert to
default value" button at the right side of each property or group, it can be used to show all the edited values too

### Changed

- (Core) NiloToonCharacter.shader: Due to upgrade to LWGUI 1.0.1, merge all texture channelMask option into the same line of
that texture using [Tex(,)]

- (Core) NiloToonCharacter.shader: Due to upgrade to LWGUI 1.0.1, remove (Default XXX) in group name

- (Core) NiloToonCharacter.shader: Due to upgrade to LWGUI 1.0.1, rename "Calculate Shadow Color of BaseMap" to "Shadow
Color"

- (InternalCore) NiloToonCharacter.shader: Due to upgrade to LWGUI 1.0.1, all [Header()] changed to [Title()]

- (InternalCore) NiloToonCharacter.shader: Due to upgrade to LWGUI 1.0.1, remove all [Space()]

- (InternalCore) NiloToonCharacter.shader: Due to upgrade to LWGUI 1.0.1, turn all [Main(x,_,2)] to [Main(x,_,off,off)]

### Fixed
- (Core) NiloToonCharacter.shader: fix Unity2020.3 additional light shadow not appear in build, but this fix will increase
NiloToon_Character shader memory usage

##[0.10.12] - 2022-08-21

### Fixed

- (Core) NiloToonSetToonParamPass.cs: fix a bug that is introduced in 0.10.11(refactor code)

- (Demo) vrm prefab will have their own material copy as override in prefab variant, these materials will not be overwrite by
univrm after reimport all

- (Doc) added section "After deleting Library folder or Reimport All, all vrm material are reset to mtoon original material(purple in
URP), How to stop it?"

##[0.10.11] - 2022-08-20

### Important! Future NiloToonURP version 0.11.x will use Unity2021.3 as the minimum version

- (About NiloToonURP 0.11.x's Unity2019.4 support) Since Unity has stopped Unity2019.4's support on 01 Jun
2022(https://endoflife.date/unity), now Unity2019.4.40f1 is the last Unity2019 version available, we will remove NiloToonURP
0.11.x's Unity2019.4 support completely. If possible, please upgrade your project to Unity2021.3 before you upgrade to future
NiloToonURP 0.11.x versions

- (About NiloToonURP 0.11.x's Unity2020.3 support) Since Unity2021.3LTS has been released for a while already, our testing
found that Unity2021.3 is a better version than Unity2020.3, we will soon use Unity2021.3.x as the minimum version for using
NiloToonURP in the near future, you can expect NiloToonURP 0.11.x's Unity2020.3 support will be removed also.

- If you must stay on Unity2019.4 or Unity2020.3, you should keep using NiloToonURP 0.10.x and not upgrading to 0.11.x
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### Known Issue

- (Core) NiloToonEnvironment.shader: this shader is not SRP-batcher compatible since 0.8.20(0.8.19 is safe), we are fixing it

- (Core) For URP12(Unity2021.3) or newer, if depthPriming is enabled, character shader's face will not render correctly, we are
fixing it

- (Core) For URP13(Unity2022.1) or newer, if depthPriming is enabled, character will not render correctly, we are fixing it

- (Core) For URP13(Unity2022.1) or newer, NiloToon/Bloom will not render correctly, we are fixing it

##Ht Added

- (Core) (Important) NiloToonChar.shader: added support for URP12(Unity2021.3LTS) Point and Spot light cookies, decal,
reflection probe blending, reflection probe box projection, correct point light shadow

- (Core) NiloToonCharRenderingControlVolume.cs: added depthTexRimLightDepthDiffThresholdOffset
- (Core) NiloToonCharRenderingControlVolume.cs: added charRimLightMultiplierForOutlineArea &&
charRimLightTintColorForOutlineArea

- (Demo) Added more testing models

- (Demo) +Assets\ThirdParty(GitHub)

- (Demo) +Assets\ThirdParty(GitHub)\URP_BIitRenderFeature-master

- (Demo) +Assets\ThirdParty(GitHub)\GT-ToneMapping-main

- (Demo) Packages\manifest.json: added .abc support

### Changed

- (Core) NiloToonCharRenderingControlVolume.cs: charRimLightCameraDistanceFadeoutStartDistance default value increased
from 50 to 1000, because we want it to have no effect by default

- (Core) NiloToonCharRenderingControlVolume.cs: charRimLightCameraDistanceFadeoutEndDistance default value increased
from 100 to 2000 because we want it to have no effect by default

- (Core) NiloToonShadowControlVolume.cs: changed depthBias's default value from 1 to 0.5

- (Core) NiloToonCharSelfShadowMapRTPass.cs: changed depthBias's default value from 1 to 0.5

- (InternalCore) NiloToonSetToonParamPass.cs: refactor code

- (Demo) update project from Unity2020.3.33f1 to Unity2020.3.38f1

- (Demo) NiloToonShaderStrippingSettingSO.asset: demo project's default stripping now match mobile setting, to reduce build
time(shader compile) and runtime shader memory

- (Demo) update luxiya cloth material

- (Demo) update Klee face material

- (Demo) update Barbara all materials

- (Demo) update MaGirl2 materials

- (Demo) Project Settings/Editor -> EnterPlayModeOption changed from off to on, to allow faster playmode testing in editor

- (Demo) Player Settings -> use il2cpp for build instead of mono, to allow better CPU performance in build

- (Demo) ForwardRenderer 5HighestQuality: add GT-ToneMapping renderer feature(default inactive), for tonemapping style
testing

- (Demo) Assets\ThirdParty(VRM): update univrm to 0.99

- (Demo) ForwardRenderer 5HighestQuality: shadow range 10->200

- (Demo) ForwardRenderer 4ExtremeHighQuality: shadow range 10->100

- (Demo) ForwardRenderer 3VHighQuality: shadow range 10->50

- (Demo) ForwardRenderer 2HighQuality: shadow range 10->25

### Fixed

- (Core) NiloToonSetToonParamPass.cs: correctly support depth/normal texture request when deferred rendering is enabled.
Now if you switch between ForwardRendering and DeferredRendering, NiloToon character shader's rendering result should be
very similar

- (Core) NiloToonCharacter.shader: shader stripping will work correctly on URP12 also

- (Core) NiloToonEditor_AssetLabelAssetPostProcessor.cs: increase maxOverlapVertices from 10 to 100, this change will
improve uv8's result (usually affect hair's tip outline)

- (Core) NiloToonCharacter_Shared.hlsl: now specular debug will correctly show masked specular area

- (Core) NiloToonCharacter_Shared.hlsl: optimize BaseColorAlphaClipTest_AndNiloToonPrepassBufferColorOutput clip() to
return O

##[0.10.10] - 2022-06-28

### Known Issue

- (Core) NiloToonEnvironment.shader: this shader is not SRP-batcher compatible since 0.8.20(0.8.19 is safe), we are fixing it

- (Core) For URP12(Unity2021.3) or newer, if depthPriming is enabled, character shader's face will not render correctly, we are
fixing it

- (Core) For URP13(Unity2022.1) or newer, if deferred rendering is enabled, character shader will not render correctly, we are
fixing it

- (Core) For URP13(Unity2022.1) or newer, NiloToon/Bloom will not render correctly, we are fixing it
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### Breaking Changes
- (Core) NiloToon/bloom: will now affected by camera's post processing toggle

##Ht Added
- (Core) NiloToonCharacter.shader: Added _UseHairStrandSpecularTintMap, _HairStrandSpecularTintMap,
_HairStrandSpecularTintMapUsage, _HairStrandSpecularTintMapTilingXyOffsetZw

### Changed
- (Core) NiloToonShadowControlVolume.cs & NiloToonCharSelfShadowMapRTPass.cs: increase nilotoon self shadow map
default shadowRange from 10 to 100

###H# Fixed
- (Core) NiloToonSetToonParamPass.cs: Make NiloToonURP running in Unity2022.1(URP13) possible

##[0.10.9] - 2022-06-23

### Known Issue
- (Core) NiloToonEnvironment.shader: this shader is not SRP-batcher compatible since 0.8.20(0.8.19 is safe), we are fixing it
- (Core) For URP12 or newer, if depthPriming is enabled, character shader's face will not render correctly, we are fixing it

#i# Fixed
- (Core) NiloToonEditor_AssetLabelAssetPostProcessor.cs: Fixed a critical bug -> "if MeshRenderer/SkinnedMeshRenderer is
attached on .fbox GameObject's root, uv8 smooth normal can not be generated”

##[0.10.8] - 2022-06-20

### Known Issue
- (Core) NiloToonEnvironment.shader: this shader is not SRP-batcher compatible since 0.8.20(0.8.19 is safe), we are fixing it
- (Core) For URP12 or newer, if depthPriming is enabled, character shader's face will not render correctly, we are fixing it

#### Breaking Changes

- (Core) NiloToonEditorShaderStripping .cs: rewrite shader stripping, now will correctly strip all possible keywords, result in
much smaller shader memory if you use NiloToonShaderStrippingSettingSO. If you find that a feature is missing in build after
this update, make sure to include that feature in your NiloToonShaderStrippingSettingSO

- (Core) NiloToonCharacter.shader: make "specular hightlight" and "matcap(additive)" add their additive Luminance to alpha
value, to simulate correct reflection on "very low or zero alpha" semi-transparent material. If you find that after this update,
some semi-transparent's reflection is too bright, you need to reduce their intensity to a normal level

- (Core) NiloToonCharacter.shader: _EditFinalOutputAlphaEnable & _ZOffsetEnable are now default off, since in most cases
they are not needed

- (Core) NiloToonCharacter.shader: for all opauge material(SrcBlend = One, DstBlend = Zero), shader will force outputAlpha =
1, to produce a correct alpha value on RenderTexture

### Added

- (Core) NiloToonCharacter.shader: + _BaseColor2

- (Core) NiloToonCharacter.shader: + _SpecularColorTintMapTilingXyOffsetZw, SpecularColorTintMapUseSecondUv
- (Core) NiloToonPerCharacterRenderController.cs:
+receiveAverageURPShadowMap,receiveStandardURPShadowMap,receiveNiloToonSelfShadowMap

##1[0.10.7] - 2022-06-13

### Known Issue
- (Core) NiloToonEnvironment.shader: this shader is not SRP-batcher compatible since 0.8.20(0.8.19 is safe), we are fixing it
- (Core) For URP12 or newer, if depthPriming is enabled, character shader's face will not render correctly, we are fixing it

##H Added
- (Core) NiloToonCharacter.shader: + _SpecularUseReplaceBlending

## Changed
- (InternalCore) NiloToonCharacter.shader: move ZOffsetFinalSum != 0 check to NiloZOffsetUtil.hlisl

### Fixed
- (Core) NiloToonCharacter.shader: Fixed "physical camera makes depth texture rim light in shader not correct" bug
- (Core) Fixed NiloToonCharacter.shader's shader warning

##[0.10.6] - 2022-05-31
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### Known Issue
- (Core) NiloToonEnvironment.shader: this shader is not SRP-batcher compatible since 0.8.20(0.8.19 is safe), we are fixing it
- (Core) For URP12 or newer, if depthPriming is enabled, character shader's face will not render correctly, we are fixing it

### Added

- (Core) NiloToonCharacter.shader: + _OutlineUniformLengthInViewSpace

- (Core) NiloToonCharacter.shader: + _SkinMaskMapRemapStart, SkinMaskMapRemapEnd
- (Core) NiloToonCharacter.shader: + _EnvironmentReflectionTintAlbedo

- (Core) added some Metal & stocking matcap textures

- (Doc) + section "How to set metal/reflective/fresnel rim light/specular material?"

- (Doc) + section "How to set black/white stocking material?"

### Changed
- (Core) NiloToonCharacter.shader: section "Environment Reflections" rewrite blending method, remove (Experimental tag)

##[0.10.5] - 2022-05-26

### Known Issue
- (Core) NiloToonEnvironment.shader: this shader is not SRP-batcher compatible since 0.8.20(0.8.19 is safe), we are fixing it
- (Core) For URP12 or newer, if depthPriming is enabled, character shader's face will not render correctly, we are fixing it

##Ht Added

- (Core) support URP12 deferred rendering path

- (Core) support URP12 depth priming mode, but face is not rendering correctly in this version

- (Core) added NiloToonShaderPatch(for URP12 or newer).unitypackage, user must import it when using URP12 or newer

### Changed
- (Core) NiloToon debug window: default debug case is "JustBaseMap" now

### Fixed
- (Core) NiloToonAverageShadowTestRT.shader: fix a bug that make this shader not able to compile in Unity2019.4(URP7)

##[0.10.4] - 2022-05-23

### Known Issue
- (Core) NiloToonEnvironment.shader: this shader is not SRP-batcher compatible since 0.8.20(0.8.19 is safe), we are fixing it

##Ht Added

- (Core) NiloToon debug window: added "JustBaseMap" case, which is different to albedo

- (Core) NiloToonCharacter.shader: smoothness section added note "Make sure _Smoothness is not 0 in order to see specular
result"

### Changes
- (Core) NiloToonShadowControlVolume.cs: increase shadowRange max value to 1000, from 100
- (Core) NiloToonCharacter.shader: _MatCapAlphaBlendTintColor added [HDR] tag

### Fixed

- (Core) NiloToonCharacter.shader: fix LoadDepthTextureLinearDepthVS() not clamping out of range loadTexPos, character
depth tex rim light will render correctly on edge of screen now

- (Core) NiloToonCharacter.shader: fix some harmless shader warning

##[0.10.3] - 2022-05-16

### Known Issue
- (Core) NiloToonEnvironment.shader: this shader is not SRP-batcher compatible since 0.8.20(0.8.19 is safe), we are fixing it

#### Breaking Changes

- (Core) NiloToonCharacter.shader: Rewrite Kajiya-Kay Specular (for hair) section, in old versions we hardcoded light direction
as world space up, which is a wrong implementation, we now replace it with head up direction, we also rewrite
NiloStrandSpecular.hlsl to use a better method. Old material settings of Kajiya-Kay Specular (for hair) section may need to
adjust by user

- (Core) NiloToonCharacter.shader: _FaceShadowGradientMapChannel's default value change from g to r, because the
recommend texture format is changed to R8 now, which use less memory

- (Core) FaceShadowGradientMaps change format from auto(rgba32) to r8

- (Demo) upgrade demo project to 2020.3.33f1
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### Added

- (Core) support Unity2022.1.0f1, added "NiloScaledScreenParamUtil.hisl" for supporting Unity2022.1.0f1(URP13.x)

- (Core) NiloToonCharacter.shader: section "Depth Texture Rim Light and Shadow" added
_ApplyDepthTexRimLightFixDottedLineArtifacts and _DepthTexRimLightFixDottedLineArtifactsExtendMultiplier, user can
enable it to solve DepthTex rim light's weird white line/dot artifacts on uv seams

- (Core) NiloToonCharacter.shader: section "FaceShadowGradientMap" added note about using texture R8 format and None
compression

- (Core) NiloToonCharacter.shader: added _NiloToonSelfShadowMappingTintColor

- (Core) NiloToonCharacter.shader: added _FaceShadowGradientThresholdMin, FaceShadowGradientThresholdMax

- (Core) NiloToonCharacter.shader: added _FaceShadowGradientMaplnvertColor

- (Core) NiloToonCharacter.shader: added _FaceShadowGradientMapUVxInvert

- (Core) NiloToonCharacter.shader: added _IgnoreDefaultMainLightFaceShadow

- (Core) NiloToonCharacter.shader: added _FaceMaskMapRemapMinMaxSlider

- (Core) NiloToonCharacter.shader: added _FaceMaskMaplnvertColor

- (Core) NiloToonCharacter.shader: added _RampLightingNdotLRemapMinMaxSlider

- (Core) NiloToonCharacter.shader: added _RampLightingSampleUvY TexChannelMask

- (Core) NiloToonCharacter.shader: added _ RampLightingSampleUvY TexInvertColor, _RampLightingUvYRemapMinMaxSlider
- (Core) NiloToonCharacter.shader: added _RampLightingFaceAreaRemoveEffect

- (Core) NiloToonCharacter.shader: added _BaseMapStackingLayer1MaskInvertColor

- (Core) NiloToonCharacter.shader: matcap sections added note about usable textures in NiloToonURP folder

- (Core) NiloToonCharacter.shader: Outline pass added multi_compile _ADDITIONAL_LIGHT_SHADOWS

- (Core) NiloToonEditorShaderStripping: added _ADDITIONAL_LIGHT_SHADOWS stripping

- (Demo) Support Unity2022.1.0f1

- (Demo) Added and updated a few new demo characters

### Changes

- (Core) [IMPORTANT]NiloToonCharacter.shader: due to vulkan constant buffer size limitation, we disabled srp batching in
vulkan, all shader features are now supported correctly on vulkan again, but batching performance is reduced

- (Core) update NiloToonAverageShadowTestRT.shader algorithm

- (InternalCore) apply "NiloScaledScreenParamUtil.hisl"'s GetScaledScreenWidthHeight() to replace all
_CameraDepthTexture_TexelSize.zw calls

- (InternalCore) NiloToonCharacter.shader Lit pass alpha blend write = One OneMinusSrcAlpha (alpha set to One
OneMinusSrcAlpha, due to semi-transparent overwrite wrong value to RT.a, see
https://twitter.com/MuRo_CG/status/1511543317883863045)

- (InternalCore)Outline pass always render as opaque colors, so we force output alpha always equals 1

- (Demo) PC quality settings + SSAO

- (Doc) updated document about how to install Jobs in package manager

#### Fixed

- (Core) NiloToonCharacter.shader: _RampLightingTex force LOD 0 sample in shader, to fix sampling mipmap artifact
- (Core) NiloToonCharacter.shader: write a correct cameraBackwardDir method for
_ApplyAlphaOverrideOnlyWhenFaceForward

- (Core) NiloToonCharacter.shader: fix a bug that ramp lighting doesn't consider shading grade map

- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor: fix a bug that after clicking auto setup character, uv8 is not
generated

- (Core) NiloStrandSpecular.hisl: fix dirAtten missing multiply bug

- (Core) FaceShadowGradientMap textures use repeat instead of clamp

- (Demo) fix 4ExtremeHighQuality.asset use wrong rendererdata bug

- (Demo) jp envi scene disable character screen space outline

##[0.10.2] - 2022-04-27

### Known Issue
- (Core) NiloToonEnvironment.shader: this shader is not SRP-batcher compatible since 0.8.20(0.8.19 is safe), we are fixing it

#iH Added
- (Core) NiloToonCharacter.shader: section "BaseMap Alpha Override" added
_ApplyAlphaOverrideOnlyWhenFaceForwardlsPointingToCamera

#i# Fixed

- (Core) revert this change due to invalid chinese char in .cs-> NiloToonEditorPerCharacterRenderControllerCustomEditor.cs:
when user click "Auto setup this character" button, we added more material name keywords, to help NiloToonURP auto setup
more materials to correct settings

##[0.10.1] - 2022-04-25
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### Known Issue
- (Core) NiloToonEnvironment.shader: this shader is not SRP-batcher compatible since 0.8.20(0.8.19 is safe), we are fixing it

### Added

- (Core) NiloToonPerCharacterRenderController.cs: added perCharacterRimLightSharpnessPower, it will let user control the
sharpness of perCharacterRimLight

- (Core) NiloToonPerCharacterRenderController.cs: added "PerCharacter BaseMap override" section, user can use it to apply
effect to a character(e.g. character convert to ice texture when freeze)

- (Core) NiloToonShaderStrippingSettingSO.cs: added include_NILOTOON_PERCHARACTER_BASEMAP_OVERRIDE
- (Core) NiloToonCharacter.shader: section "Screen Space Outline" added note about "Not supported on Vulkan"

- (Core) NiloToonCharacter.shader: section "Shading Grade Map" added _ShadingGradeMaplnvertColor,
_ShadingGradeMapApplyRange

- (Core) NiloToonCharacter.shader: section "Face Shadow Gradient Map" added _FaceShadowGradientResultSoftness,
_FaceShadowGradientMapChannel

- (Core) NiloToonCharacter.shader: section "BaseMapAlphaOverride" added _AlphaOverrideStrength

- (Core) NiloToonCharacter.shader: section "Traditional Outline" added _OutlineTintColorSkinAreaOverride

- (Core) NiloToonShadowControlVolume.cs: added
URPShadowblurriness,URPShadowAsDirectLightTintignoreMaterial URPUsageSetting

- (Core) added textures:
FaceShadowGradientMap_StyleA,FaceShadowGradientMap_StyleB,FaceShadowGradientMap_StyleC

- (Core) added NiloToonEnvironment(for URP12.x).unitypackage, user can install it to support URP12

- (InternalCore) ShaderDrawer.cs: TitleDecorator added "SpaceLine" keyword, for supporting Rider

- (InternalCore) NiloToonCharacter.shader: now support Rider highlight (replace [Title(X, )] to keyword SpaceLine)

- (Demo) Added more test characters

- (Demo) Added new scene: full body shoot scene

- (Demo) upgrade Magica cloth to latest version, fix Magica cloth not working in 2021.2 bug

### Breaking Change

- (Core) NiloToonCharacter.shader: reorder and rewrite Ul, added header & space to group functions into categories. (This is a
very big change to NiloToonCharacter.shader, so we consider it as Breaking Change even it should not break anything unless
you edit NiloToonCharacter.shader's code before)

### Changed

- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: when user click "Auto setup this character" button, it will
now auto find the best faceUpDirection and faceForwardDirection, it is an important improvement because most user did not
not setup faceUpDirection and faceForwardDirection correctly

- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: hen user click "Auto setup this character" button, we
added more material name keywords, to help NiloToonURP auto setup more materials to correct settings

- (Core) NiloToonCharacter.shader: _HairStrandSpecularShapePositionOffset range increase from (-0.5,0.5) to (-1,1)

- (Core) NiloToonCharacter.shader: if _"NILOTOON_DEBUG_SHADING is active, now we only render NiloToonForwardLitPass
to show better debug result

- (Core) NiloToonCharacter.shader: Convert "Depth Tex Rim Light and Shadow" section to a toggle feature

- (Core) NiloToonPerCharacterRenderController.cs: convert GetFinalFaceDirectionWS(...) to a public function

### Fixed

- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: fix a critical performance problem which
NiloToonPerCharacterRenderController is extremely laggy when user focus it

- (Core) NiloToonCharacter.shader: section "Shading Grade Map" fixed _ShadingGradeMap's wrong description

- (Core) NiloToonCharacter.shader: fix a bug where _BackFaceTintColor is not working

- (Core) NiloToonCharacter.shader: _ZOffsetMultiplierForTraditionalOutlinePass fixed wrong default value in UI(0 is wrong, 1 is
correct)

- (Core) NiloToonBloomVolume.cs: it will now correctly support URP12, user don't need to do anything

- (Core) NiloToonCharacter.shader: outline pass added shader_feature_local _RECEIVE_URP_SHADOW, else outline is not
correctly darken when character is within URP shadow

- (Demo) Demo project will now strip include_NILOTOON_DISSOLVE and
include_NILOTOON_PERCHARACTER_BASEMAP_OVERRIDE in NiloToonShaderStrippingSettingSO.asset

##[0.9.1] - 2022-03-21

### Known Issue
- (Core) NiloToonEnvironment.shader: this shader is not SRP-batcher compatible since 0.8.20(0.8.19 is safe), we are fixing it

##Ht Added

- (Core) NiloToonCharacter.shader: section "Face Shadow Gradient Map" added _FaceShadowGradientMaskMapChannel
- (Core) NiloToonCharacter.shader: section "Depth Texture Rim Light and Shadow" added
_DepthTexRimLightintensity,_DepthTexRimLightMixWithBaseMapColor
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- (Core) NiloToonCharacter.shader: section "Mat Cap (additive)" added _MatCapAdditiveMixWithBaseMapColor

- (Core) NiloToonCharacter.shader: section "Kajiya-Kay Specular (for hair)" added

_HairStrandSpecularMixWithBaseMapColor, _HairStrandSpecularOverallintensity, HairStrandSpecularMainintensity, HairStran
dSpecularSecondIntensity, HairStrandSpecularShapeFrequency, HairStrandSpecularShapeShift, HairStrandSpecularShapeP
ositionOffset

- (Core) NiloToonCharRenderingControlVolume.cs: added characterOverallShadowTintColor

- (Core) NiloToonCharRenderingControlVolume.cs: added characterOverallShadowStrength

- (Core) NiloToonCharRenderingControlVolume.cs: added specularTintColor

- (Core) NiloToonCharRenderingControlVolume.cs: added charOutlineWidthAutoAdjustToCameraDistanceAndFOV

- (Core) NiloToonToonOutlinePass.cs: added charOutlineWidthAutoAdjustToCameraDistanceAndFOV (you can find it in
NiloToonAllinOneRendererFeature's Ul)

- (Demo) added new character prefab: CH0066_Mesh Variant.prefab, suz.prefab, yu.prefab, miku.prefab, Miko (NiloToon
Variant).prefab

### Breaking Change

- (Core) fix "NiloToonCharacter.shader not working on Vulkan platform(android Mali G-** GPU)", but now we disabled basemap
stacking layer 3-10 & screen space outline on vulkan as a work around to avoid Vulkan platform(android Mali G-** GPU)
constant buffer size limitation

- (Core) NiloToonCharacter.shader: base map stacking layer 3,5,7,9 will now use sampler_linear_clamp, to reduce sampler
count

- (Core) NiloToonCharacter.shader: base map stacking layer 4,6,8,10 will now use sampler_linear_repeat, to reduce sampler
count

- (Core) NiloToonCharacter.shader: 5 mask maps ->
_MatCapAlphaBlendMaskMap,_MatCapAdditiveMaskMap,_MatCapOcclusionMaskMap,_SkinMaskMap,_EnvironmentReflectio
nMaskMap use sampler_BaseMap instead of their own texture sampler, in order to reduce sampler count

- (InternalCore) NiloOutlineUtil.hisl->GetOutlineCameraFovAndDistanceFixMultiplier(...) added "applyPercentage" param, used
by NiloToonCharRenderingControlVolume/NiloToonToonOutlinePass's charOutlineWidthAutoAdjustToCameraDistanceAndFOV
- (InternalCore) NiloStrandSpecular.hlsl->ShiftTangent(...) added frequency,shift,offset param

- (Demo) Demo project -> android player setting -> default Graphics API = Vulkan+OpenGLES now, instead of OpenGLES only

### Changed

- (Core) better notes in character shader material Ul

- (Core) remove _StencilRef and _StencilComp because they are not being used for a long time

- (Core) rename "Alpha Override" to "BaseMap Alpha Override" (affects Ul display only)

- (Core) rename "KajiyaKaySpecular" to "Kajiya-Kay Specular (for hair)" (affects Ul display only)

- (InternalCore) Improve NiloToonCharacter.shader comments in all related .hlsl files

- (InternalCore) NiloToonCharacter_Shared.hlsl: rename positionWS to positionWS_ZOffsetFinalSum because it is a packed
float4(xyz = positionWS, w = ZOffsetFinalSum)

- (InternalCore) NiloToonCharacter_Shared.hlsl: change _GlobalSpecularintensityMultiplier to _GlobalSpecularTintColor to
combine specularTintColor in volume

- (Doc) Improve document pdf

- (Demo) Upgrade project to Unity2020.3.30f1

- (Demo) Optimize NiloToonDancingDemo.unity

- (Demo) Optimize NiloToon_CRS_SampleScene.unity

- (Demo) Optimize NiloToon_CloseShot_SampleScene.unity (remove rendering URP shadow and NiloToon's average shadow
rendering)

- (Demo) Force NiloToon_CloseShot_SampleScene.unity's NiloToon shadowmap resolution = 2048, even for mobile quality
- (Demo) Optimize RenderScale and shadow resolution for mobile quality

- (Demo) Force android max screen resolution height = 900, instead of 1080

- (Demo) Highest quality turn on additional light shadow, and allow 4096 resolution

- (Demo) MaGirl materials allow Screen space outline now

- (Demo) Improve Sienna skin material setting

- (Demo) Improve Luxiya, Klee material setting

- (Demo) NiloToonDancingDemo.unity update camera default active state, user should be able to see character before entering
play mode

### Fixed

- (Core) NiloToonAverageShadowTestRTPass.cs: fix "camera anime postprocess average shadow not working"

- (Core) NiloToonAverageShadowTestRTPass.cs: fix "camera anime postprocess average shadow -> shadow test position out
of camera frustrum bound" problem

- (Core) NiloToonCharacter.shader: fix shader compile warning

- (Doc) Fix typo

## [0.8.35] - 2021-12-29

### Breaking Change
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- (Core) NiloToonCharacter.shader: set _ZOffsetMultiplierForTraditionalOutlinePass's default value to 1, which enable ZOffset
for outline pass by default now (e.g. 3D eyebrow with ZOffset will show outline by default now)

### Added

- (Core) NiloToonPerCharacterRenderController.cs: Add "Dissolve" section

- (Core) NiloToonCharacter.shader: Add "Pass On/Off" section, allow you to disable target pass(e.g. disable URP shadow
caster) per material

- (InternalCore) Added "NiloToonURP7Support.hlisl"

- (Core) Added "NiloToonDefaultDissolvePerlinNoise" in Resources folder

- (Core) NiloToonShaderStrippingSettingSO.cs: + _NILOTOON_DISSOLVE stripping

##H# Fixed

- (Core) NiloToonCharacter.shader: support 2019.4.33f1(URP7.7.1)

- (Core) NiloToonCharacter.shader: support OpenGLES3.0 & WebGL by removing #pragma target 4.5

- (Core) NiloToonCharacter.shader: fix debug shading can't compile for face area

- (Core) NiloToonCharacter.shader: try to fix a bug introduced in 0.8.22, which makes mobile (vivo Y73s) (TAS_ANOO) not
rendering corerctly

- (Core) NiloToonCharacter.shader: added if() check to make planar reflection correct by default, when ZOffsetFinalSum is 0
- (Core) NiloToonCharacter.shader: ZOffset will not affect depth texture rim light and shadow's result now. In the past, ZOffset
will make material's depth texture rim light become white wrongly. (e.g. eyebrow with ZOffset)

##[0.8.34] - 2021-12-14

##Ht Added

- (Core) NiloToonCharacter.shader: add "Parallax Map" feature, same as URP's Lit.shader

- (Core) NiloToonCharacter.shader: add "Shading Grade Map" feature, similar to UTS2's "Shading Grade Map"
- (Core) NiloToonCharacter.shader: add "Enable Rendering" toggle

- (Core) NiloToonCharacter.shader: add "Back face color tint"

### Changed

- (Core) NiloToonCharacter.shader: improve additional light shading for face area

- (InternalCore) NiloToonCharacter.shader: viewDirectionWS is now calculate in vertex shader using GetWorldSpaceViewDir(),
and will take care of orthographic camera

- (InternalCore) NiloToonCharacter.shader: change some NormalizeNormalPerPixel() to normalize() to ensure normalize in all
platform

- (InternalCore) NiloToonCharacter.shader: refactor additional light code

- (InternalCore) NiloToonCharacter.shader: refactor "disable rendering" section

#### Fixed

- (Core) NiloToonCharacter.shader: remove wrong unity WorldTransformParams.w multiply when calculating bitangent in
fragment shader

- (Core) NiloToonCharacter.shader: fixed a bug that Perspective removal doesn't affect NiloToonPrepassBufferPass correctly

##[0.8.33] - 2021-12-6

#H#H# Added

- (Core) Added NiloToonDepthTexRimLightAndShadowGlobalOnOff.cs, and will now called by
NiloToonPlanarReflectionHelper.cs

- (Core) NiloToonPlanarReflectionHelper.cs: will now call NiloToonDepthTexRimLightAndShadowGlobalOnOff's functions also
- (Core) NiloToonPlanarReflectionHelper.cs: added command buffer version functions, for user that renders planar reflection
using renderer feature(command buffer)

- (Doc) Added "NiloToon’s character shader is broken in build, it only works correctly in editor"

### Changed
- (Core) NiloToonCharacter.shader: now _BASEMAP_STACKING_LAYER? will use it's own texture sampler
sampler_BaseMapStackingLayer2Tex, to allow more wrap mode control from user

##[0.8.32] - 2021-12-4

#i# Fixed
- (Core) NiloToonEnvironment.shader: added _ CASTING_PUNCTUAL_LIGHT_SHADOW multi_compile, which means support
URP11 point light shadow

##[0.8.31] - 2021-12-1

##H# Added
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- (Core) NiloToonEnvironment.shader: added "Screen Space Outline" section

##0.8.30] - 2021-12-1

#iH Added
- (Core) NiloToonEnvironment.shader: "splatmap" section added PackedDataMap(b for height) and a height multiplier

##[0.8.29] - 2021-11-30

### Changed
- (Core) NiloToonCharacter.shader: BaseMap Stacking Layer 1's texture allow user to edit wrap mode

##[0.8.28] - 2021-11-26

#### Fixed
- (Core) NiloToonEnvironment.shader: fix "splatmap normalmap not enabled" bug

### Changed
- (Demo) Upgrade project to Unity2020.3.23f1

##[0.8.27] - 2021-11-26

#H Fixed
- (Core) support URP7.6.0 (Unity2019.4.32f1)

## [0.8.26] - 2021-11-25

##Ht Added
- (Core) NiloToonCharacter.shader: +_FixFaceNormalUseFlattenOrProxySphereMethod, to let user choose how to fix face
normal (flat or round sphere)

#H# Fixed
- (Core) NiloToonEnvironmentShaderGUI.cs: +temp support URP12

##[0.8.25] - 2021-11-24

### Fixed
- (Core) NiloToonEnvironment.shader: use a much better splat map blending method

### Changed
- (InternalCore) NiloToonCharacter_Shared.hlsl: change Varying struct's data layout
- (InternalCore) NiloToonCharacter_Shared.hlsl: cleanup and refactor code, improve code notes

##[0.8.24] - 2021-11-22

### Fixed
- (Core) NiloToonCharacter.shader: fix main light culling mask bug when more than 1 directional light exist in scene

##[0.8.23] - 2021-11-17

### Added
- (Core) NiloToonEnvironment.shader: +splatmap's smoothness control
- (Core) NiloToonEnvironment.shader: +splatmap's normal intensity control

### Changed
- (Core) NiloToonEnvironment.shader: improve splatmap's mateiral Ul

##H# Fixed
- (Core) NiloToonEnvironment.shader: fix blending softness's bug

##1[0.8.22] - 2021-11-14

##Ht Added

- (Core) NiloToonCharacter.shader: increase BaseMapStackingLayer count from 6 to 10, each layer added mask texture, uv
scale offset, uv anim speed

- (Core) NiloToonCharacter.shader: "ZOffset" section now affect NiloToonSelfOutlinePass also
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- (Core) NiloToonCharacter.shader: "ZOffset" section added _ZOffsetMultiplierForTraditionalOutlinePass

### Changed
- (InternalCore) NiloToonCharacter.shader: BaseMapStackingLayer now use a shared sampler to prevent max 16 sampler limit
- (InternalCore) NiloToonCharacter.shader: unify all ZOffset to 1 NiloGetNewClipPosWithZOffsetVS() call

##[0.8.21] - 2021-11-12

### Changed
- (Core) NiloToonEnvironment.shader: splat map section now controlled by keyword shader_feature _SPLATMAP

##[0.8.20] - 2021-11-11

### Changed
- (Core) NiloToonCharacter.shader: "Face Shadow Gradient Map" section is not experimental now
- (Core) NiloToonEnvironment.shader: add working splat map section

### Fixed
- (Core) NiloToonCharacter.shader: "Face Shadow Gradient Map" will only render on face area
- (Core) NiloToonCharacter.shader: "Face Shadow Gradient Map"'s mask texture uv will now use basemap's uv

##1[0.8.19] - 2021-11-10

### Added

- (Core) NiloToonEnvironment.shader: added WIP splat map section, it has no effect in this version

- (Core) NiloToonCharRenderingControlVolume.cs: added overrideLightDirectionIntensity, overridedLightUpDownAngle,
overridedLightLRANgle

### Changed
- (Core) NiloToonCharacter.shader: _FaceShadowGradientOffset default value is now 0.1, instead of 0
- (InternalCore) NiloToonEnvironment.shader: now GUI is controlled by custom material Ul code

##[0.8.18] - 2021-11-04

### Breaking Changes
- (Core) NiloToonCharacter.shader: much better additional light default value in "Lighting style" section

### Fixed
- (Core) NiloToonCharacter.shader: fix point spot light's shader bug about URP's additional light shadow

##[0.8.17] - 2021-11-03

### Breaking Changes
- (Core) NiloToonCharacter.shader: better additional light default value in "Lighting style" section

##Ht Added
- (Core) NiloToonCharacter.shader: +_AdditionalLightignoreOcclusion,+_AdditionalLightDistanceAttenuationClamp

### Fixed
- (Core) NiloToonCharacter.shader: fix point spot light's shader bug when shadow is off

## [0.8.16] - 2021-11-02

#i## Breaking Changes

- (Core) NiloToonCharacter.shader: completely rewrite additional light!!! it now support shadow map, fragment quality shading,
adjustable cel shade param, but much slower.

- (Core) NiloToonCharacter.shader: add

_AdditionalLightCelShadeMidPoint, AdditionalLightCelShadeSoftness, AdditionalLightlgnoreCelShade

- (Core) NiloToonCharacter.shader: add
_OverrideAdditionalLightCelShadeParamForFaceArea,_AdditionalLightCelShadeMidPointForFaceArea,_AdditionalLightCelSha
deSoftnessForFaceArea,_AdditionalLightignoreCelShadeForFaceArea

## [0.8.15] - 2021-10-31

### Breaking Changes
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- (Core) NiloToonCharacter.shader: add "_SpecularShowInShadowArea" in "Specular Highlights" section, which is default 0.
Before this version specular result will show in shadow area also. User will need to edit this slider if they want to show specular
result in shadow area.

- (Core) NiloToonCharacter.shader: "Ramp Texture(Specular)" section affected by _SpecularMap mask now

##[0.8.14] - 2021-10-29

##H# Added

- (Core) NiloToonEditorDebugWindow.cs: added "Force all windows update in edit mode" section, to allow user force update all
view(e.g. game view) in edit mode, but enable it will make editor slower due to extra repaint

- (Core) NiloToonCharacter.shader: add "Matcap (occlusion)" section

- (Core) NiloToonCharacter.shader: added _FaceShadowGradientintensity & _FaceShadowGradientMaskMap for "Face
Shadow Gradient Map" section

#### Fixed

- (Core) NiloToonEditorDebugWindow.cs: fix "editing debug shading param can not instantly see result in game view" bug, now
we call UnityEditorinternal.InternalEditorUtility.RepaintAllViews() when changes are made by user

- (Core) NiloToonEditorDebugWindow.cs: fix "if there are more than 1 NiloToon renderer feature enabled, debug window is not
working" bug, solved by using static var instead of Singleton Instance var in NiloToonSetToonParamPass.cs

##1[0.8.13] - 2021-10-15

### Fixed
- (Core) NiloToonToonOutlinePass.cs: fix "when user edit NiloToon renderer feature's value, screen will flickering" bug

##[0.8.12] - 2021-10-15

##Ht Added
- (Core) NiloToonCharacter.shader: add _FaceAreaCameraDepthTextureZWriteOffset, which replaced a hardcode const value

##[0.8.11] - 2021-10-14

### Fixed
- (Core) NiloToonSetToonParamPass.cs: fix "when user edit NiloToon renderer feature's value, screen will flickering" bug

##1[0.8.10] - 2021-10-13

### Changed
- (Demo) manifest.json: remove com.unity.toolchain.win-x86_64-linux-x86_64

##[0.8.9] - 2021-10-11

##Ht Added
- (Core) NiloToonCharacter.shader: added _FaceShadowGradientMapUVScaleOffset & _DebugFaceShadowGradientMap for
"Face Shadow Gradient Map" section

##[0.8.8] - 2021-10-10

##Ht Added
- (Core) NiloToonCharacter.shader: add more tips and information for "Face Shadow Gradient Map" section

#### Fixed
- (Core) NiloToonToonOutlinePass.cs: added isPreviewCamera check for screen space outline, to solve "material preview
window makes outline flicker" bug

##[0.8.7] - 2021-10-8

#### Breaking Changes
- (Core) NiloToonCharacter.shader: fix a bug "normalmap can not affect lighting result"

##[0.8.6] - 2021-10-4

### Breaking Changes
- (Core) NiloToonPerCharacterRenderController.cs: fix a gammal/linear color bug that cause play/edit mode color is not the
same
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##[0.8.5] - 2021-9-29

##H Added
- (Core) NiloToonCharacter.shader: added _DepthTexRimLightAndShadowWidthTexChannelMask and
_OutlineWidthTexChannelMask option

#### Fixed
- (Core) NiloToonEditorPerCharacterRenderControllerCustomEditor.cs: + null check

##[0.8.4] - 2021-9-28

##Ht Added

- (Core) NiloToonPerCharacterRenderController.cs: added allowCacheSystem, to let user control CPU optimization option
- (Core) NiloToonPerCharacterRenderController.cs: added API RequestForceMaterialUpdateOnce(), for user to call after
changing material in playmode

- (Core) NiloToonPerCharacterRenderController.cs: OnEnable will now call RequestForceMaterialUpdateOnce()

##[0.8.3] - 2021-9-27

#### Breaking Changes
- (Core) NiloToonPerCharacterRenderController.cs: combine allowRenderDepthOnlyPass and allowRenderDepthNormalsPass
into 1 public bool allowRenderDepthOnlyAndDepthNormalsPass

##Ht Added
- (Core) NiloToonCharacter.shader: BaseMap Alpha Blending Layer 1 added UVScaleOffset, UVAnimSpeed, and optional mask
texture. If it is useful, we will add these feature to other layers

### Changed

- (Core) remove keyword _NILOTOON_ENABLE_DEPTH_TEXTURE_RIMLIGHT_AND_SHADOW in C# and shader, replaced
by a new material float _NiloToonEnableDepthTextureRimLightAndShadow. In order to trade a small amount of fragment
performance for 50% lower shader memory usage

- (Core) NiloToonPerCharacterRenderController.cs: _NiloToonEnableDepthTextureRimLightAndShadow will not be enabled if
allowRenderDepthOnlyAndDepthNormalsPass is false, to prevent wrong rim light result when user disabled
allowRenderDepthOnlyAndDepthNormalsPass

- (Core) NiloToonPerCharacterRenderController.cs: auto set up button will not upgrade particle and sprite material anymore

### Fixed

- (Core) NiloToonPerCharacterRenderController.cs: now script will not miss material
update(shadowTestindex_RequireMaterialSet) due to cache logic when setting up a new character

- (Core) fixed a bug that triggers useless Debug.warning when setting up a new character using auto button

##[0.8.2] - 2021-9-23

### Added
- (Core) NiloToonCharacter.shader: added _DepthTexRimLightThresholdOffset and _DepthTexRimLightFadeoutRange, to let
user control rim light area

##[0.8.1] - 2021-9-21

### Added

- (Core) NiloToonCharacter.shader: added "Face shadow gradient map" section, allow user to control face shadow's visual by a
special threshold gradient grayscale texture

- (Core) NiloToonPerCharacterRenderController.cs: added "Face Up Direction”, for user to setup. (will affect material's "Face
shadow gradient map" result)

- (Core) NiloToonEditorShaderStripping.cs will strip _FACE_SHADOW_GRADIENTMAP if _ISFACE is off also

- (Core) NiloToonPerCharacterRenderController: added
allowRenderShadowCasterPass,allowRenderDepthOnlyPass,allowRenderDepthNormalsPass,allowRenderNiloToonSelfShado
wCasterPass,allowRenderNiloToonPrepassBufferPass for user side optimization option

- (Demo) Update Ganyu.prefab and Klee.prefab's face rendering(using new "Face shadow gradient map" feature)

### Changed
- (Demo) upgrade URP from 10.5.0 to 10.5.1

- (Demo) optimize close shot scene's camera near far

##H# Fixed
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- (Core) optimize NiloToonPerCharacterRenderController.LateUpdate()'s CPU time cost (only call material.SetXXX when value
changed) and "IEnumerable<Renderer> AllRenderersincludeAttachments()"'s GC
- (Demo) fix bug: "multiple incorrect renderer feature data in forward renderers"

##[0.7.3] - 2021-9-12

### Changed
- (Core) NiloToonPerCharacterRenderController will not clear material property block every frame now

##H# Fixed
- (Core) correctly support 'ClothDynamics' asset

##[0.7.2] - 2021-9-10

### Added

- (Core) NiloToonCharacter.shader: Emission section added _ EmissionMapUseSingleChannelOnly and
_EmissionMapSingleChannelMask

- (Core) NiloToonCharacter.shader: added "Support 'ClothDynamics' asset" section(just an on/off toggle)

- (InternalCore) Added NiloToonFullscreen_Shared.hlsl, to provide FullscreenVert() function for fullscreen shaders for URP9 or
lower

### Changed
- (Core) When EnableDepthTextureRimLightAndShadow is off, low quality fallback rim light will NOT consider normalmap
contribution anymore, which can produce rim light that is much more similar to depth texture rim light

### Fixed
- (Core) Fix shader bug to correctly support Unity 2019

##[0.7.1] - 2021-9-6

### Added

- (Core) Added NiloToonBloomVolume.cs, a bloom volume that is similar to URP's offical Bloom, but with more controls

- (Core) Added NiloToonRenderingPerformanceControlVolume .cs, a control volume that let you control performance per
volume

- (Core) NiloToonCharacter.shader: Added "Allow NiloToonBloom Override?" section, and all required functions

- (InternalCore) NiloToonCharacter_Shared.shader: Added "Allow NiloToonBloom Override?" section required MACRO,
uniforms and functions

- (InternalCore) Added new files NiloToonPrepassBufferRTPass.cs, NiloToonUberPostProcessPass.cs, NiloToonBloom.shader
& NiloToonUberPost.shader

- (InternalCore) NiloToonAlllnOneRendererFeature.cs now enqueue NiloToonPrepassBufferRTPass and
NiloToonUberPostProcessPass

- (InternalCore) NiloToonCharacter.shader: Added NiloToonPrepassBuffer pass

### Changed

- (Core) NiloToonCharacter.shader: _CelShadeSoftness minimum value is now 0.001, instead of 0, to avoid lighting direction
flipped.

- (Core) Remove large amount of useless Debug.Log of NiloToonEditor_AssetLabelAssetPostProcessor.cs

- (InternalCore) Delete files that are not currently using: MathUltility.cs and NiloToonShaderStrippingSettingSO.cs(a duplicated
file)

#### Fixed

- (Core) all character shader: all _DitherOpacity are now correctly replaced by _DitherFadeoutAmount, shader can compile
correctly(material not pink anymore)

- (Core) fix NiloToonEditor_AssetLabelAssetPostProcessor's memory leak, which will produce fatal error when importing large
amount of character

- (InternalCore) add namespace to NiloToonEditor_EditorLoopCleanUpTempAssetsGenerated.cs and
NiloToonEditorSelectAllMaterialsWithNiloToonShader.cs

##Ht TODO
- (Core) Optimize NiloToonPerCharacterRenderController.LateUpdate() (only call material.SetXXX when value changed)

##[0.6.3] - 2021-8-27

##Ht Added
- (Core) NiloToonCharacter.shader: Added a "BaseMap Stacking Layer 4-6" section
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#[0.6.2] - 2021-8-25

### Changed
- (Core) change _DitherOpacity to _DitherFadeoutAmount (not just rename, but with logic change). This will fix a bug -> preview
window can't render nilotoon character shader

##[0.6.1] - 2021-8-24

##Ht Added

- (Core) NiloToonPerCharacterRenderController: Added a "Select all NiloToon_Character materials of this character" button
- (Core) Added NiloToonShaderStrippingSettingSO.cs, a scriptable object storing per platform NiloToon shader stripping
settings

- (Core) NiloToonAllinOneRendererFeature: Added shaderStrippingSettingSO slot, user can assign a
NiloToonShaderStrippingSettingSO to control NiloToon's shader stripping per platform

- (Core) NiloToonCharacter.shader: Added BaseMapStackingLayer section (1-3)

- (Core) NiloToonCharRenderingControlVolume: Added bool specularReactToLightDirectionChange

- (Core) NiloToonCharacter.shader: Added _NiloToonSelfShadowlIntensityMultiplierTex in "Can Receive NiloToon Shadow?"
section, useful if you want to control nilo self shadow intensity by a texture

- (Demo) Added NiloToonShaderStrippingSettingSO to project, which reduce all platform's shader memory usage by 50%, and
android/iOS shader memory usage by 75%, this change will let demo apk run on low memory phones(1-2GB).

- (Demo) Added "Close Shot" scene, showing a close shot male character.

- (DOC) Added "How to separate IsFace, because | combine everything into 1 renderer/material" section

- (DOC) Added "Some DepthTexture shadow is missing if shadow caster is very close to shadow receiving surface"

- (DOC) Added a few section's about how to use volume to edit visual globally

- (DOC) Added "How to make specular results react to light direction change?" section

### Changed

- (Core) delete all NiloToonURPFirstTimeOpenProject folder, scripts and files

- (Doc) rewrite "NiloToon shader is using too much memory, how to reduce it?" section, to explain how to use
NiloToonShaderStrippingSettingSO

### Fixed
- (Core) Fixed a bug -> when dither fadeout is 0% (completely invisible), depth/depthNormal texture pass will not render

##1[0.5.1] - 2021-8-16

##Ht Added
- (Core) NiloToonPerCharacterRenderController's dither fade out will now affect URP's shadowmap, will rely on URP's soft
shadow filter to improve the final result.

### Changed

- (Demo) Now demo project will dynamic load character from Resources folder, instead of just placing every character in scene.
This will reduce memory usage a lot, which helps android build(.apk) to prevent out of memory crash.

- (Demo) keepLoadedShadersAlive in PlayerSetting is now false, to save some memory usage on scene change

### Fixed

- (Core) Fix an important bug which NiloToonPerCharacterRenderController wrongly edit URP's default Lit material's shader. If
any user were affected by version 0.4.1, please update to 0.5.1 and delete URP's Lit.material in the project's Library folder,
doing this will trigger URP's regenerate default asset, which reset URP's Lit material and fixes the problem.

- (Core) Environment shader will NOT receive screen space outline if SurfaceType is Transparent

##[0.4.1] - 2021-8-10

#i## Breaking Changes
- (Core) NiloToonPerCharacterRenderController.cs: rename extraThickOutlineMaxiumuFinalWidth ->
extraThickOutlineMaximumFinalWidth

##H# Added

- (Core) NiloToonPerCharacterRenderController: Added "Auto setup this character" button, user can use click this button to
quickly setup any character that is not using nilotoon

- (Demo) Added 4 new demo model, set up using NiloToon

- (Doc) Added section about "Auto setup this character" button

##0.3.5] - 2021-8-04

##H# Added
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- (Core) NiloToonCharRenderingControlVolume: +rim light distance fadeout params, you can use it if you want to hide rim light
flicker artifact due to not enough pixel count for character(resolution low / character far away from camera)

### Fixed
- (Core) now NiloToon will NOT leave any generated character .fbx in project (in older versions, NiloToon will generate .fbx that
has (you can ignore or delete safely) prefix, polluting version control history)

##[0.3.4] - 2021-8-02

#H#H# Added

- (Core) character shader: Occlusion section added _OcclusionStrengthindirectMultiplier

- (Core) character shader: depthtex rim light and shadow width can now optionally controlled by texture and vertex color
- (Doc) added "How to enable character shader’s screen space outline? section

### Changed

- (Core) Now FrameDebugger will show NiloToon's passes correctly (Profiling scope)
- (Core) Now screen space outline can run on mobile platforms(android/iOS)

- (Core) screen space outline now support OpenGLES

### Fixed

- (Core) NiloToonPerCharacterRenderController will now auto re-find allRenderers, if any null renderer is detected in
allRenderers list

- (Core) LWGUI will now correctly not saving _ keyword in material, which will also fix screen space outline constantly flicking in
scene window unless user's mouse is moving on GUI

- (Core) fix _GloballndirectLightMinColor not applied correctly, which ignored occlusion map

##0.3.3] - 2021-7-19

##H# Added

- (Core) Environment shader/volume: +_NiloToonGlobalEnviSurfaceColorResultOverrideColor

- (Core) provide a new option in NiloToonAlllnOneRendererFeature, "Perfect Culling For Shadow Casters", to fix terrain crash
Unity bug

- (Doc) added section for "Perfect Culling For Shadow Casters (how to prevent terrain crash)"

### Changed
- (Core) character shader: rewrite "Ramp texture (specular)" section
- (Core) update SpecularRampTexForEroSkin.psd

##[0.3.2] - 2021-7-11

### Added

- (Core) Improve XR rendering a lot! (by adding correct depth texture rim light and shadow in XR)

- (Core) NiloToonScreenSpaceOutlineControlVolume: add an extra outline width multiplier for XR

- (Core) NiloToonScreenSpaceOutlineControlVolume: add separated control for environment and character
- (Core) NiloToonCharacter shader: _LowSaturationFallbackColor's alpha can now control the intensity of
_LowSaturationFallbackColor

- (Core) NiloToonCharacter shader: rewrite specular ramp method

- (Core) NiloToonPerCharacterRenderController: + _PerCharacterOutlineColorLerp

- (Core) NiloToonEnvironmentControlVolume: +_NiloToonGlobalEnviGITintColor , _NiloToonGlobalEnviGIAddColor ,
_NiloToonGlobalEnviShadowBorderTintColor

- (Demo) NiloToonEnviJPStreetScene now support playing in XR

- (Demo) Some example character models + MatCap(Additive) for metal reflection

- (Demo) Add version number on OnGUI (bottom right of the screen when playing)

- (Demo) Add Ul text background transparent black quad, to make OnGUI text easier to read

### Fixed

- (Core) Fixed an environmment shader bug, NiloToonURP can support 2019.4 (URP 7.6.0) now

- (Core) Fixed a bug "After switching platform or reimport character model .fbx assets, baked smooth normal outline data in
character model's uv8 will sometimes disappear”

- (Core) Fixed a bug "focusing on NiloToonPerCharacterRenderController is very slow due to wrongly call to
AssetDataBase.Refresh()™

- (Core) Fixed a bug "NiloToonPerCharacterRenderController running very slow and allocate huge GC"

##0.3.1] - 2021-7-05

### Breaking Changes
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- (Core) NiloToonCharacter_Shared.hlsl: rename struct LigthingData to ToonLightingData, so now NiloToonURP can also run on
Unity2021.1 (URP11) or Unity2021.2 (URP12)

- (Core) NiloToonPerCharacterRenderController.cs: remove useCustomCharacterBoundCenter, now assigning
customCharacterBoundCenter transform will treat as enable

- (Core) All screen space outline related feature, will be auto-disabled if running on mobile platform(android / iOS) due to
performance and memory impact is high

### Known Issues

- (Core) when inspector is focusing on any NiloToon_Character materials, screen space outline in editor will always keep
flickering in scene/game window

- [Done in 0.3.2] (Core) (this bug already exist in 0.2.4) After switching platform or reimport character model assets, baked
smooth outline data in character model's uv8 will sometimes disappear. You will need to click on that character's
NiloToonPerCharacterRenderController script to trigger a rebake, or click "Windows/NiloToonUrp/Model Label/Re-fix whole
project!" button to rebake every character

- (Core) (this bug already exist in 0.2.4) Sometime (you can ignore or delete it safely)xxx.fbx will be generated in project, and
not correctly deleted by NiloToonURP automatically

### Added

- (Core) Added NiloToonEnvironment.shader (Universal Render Pipeline/NiloToon/NiloToon_Environment), you can switch any
URP's Lit shader to this shader, they are early stage proof of concept toon shader for environment (Don't use it for production!
still WIP/in proof of concept stage, will change a lot in future). Added these envi shader because lots of customers request to
include it first(even the shader is far from complete)

- (Core) Added NiloToonEnvironmentControlVolume.cs, to provide extra per volume control for NiloToonEnvironment.shader

- (Core) Added NiloToonScreenSpaceOutlineControlVolume.cs, for controlling NiloToonCharacter.shader and
NiloToonEnvironment.shader's screen space outline's settings

- (Core) NiloToonToonOutlinePass.cs added "AllowRenderScreenSpaceOutline" option, you can enable it in NiloToonAllinOne
renderer feature if you need to render any screen space outline(default is off)

- (Core) Character shader: Added a WIP and experimental "Ramp Texture (Specular) section"

- (Demo) Add NiloToonEnviJPStreetScene.scene (and all related assets), it is a new scene to demo the new environment
shader

- (Doc) Added CustomCharacterBoundCenter section

- (Doc) Added a simple environment shader's document

### Changed

- (Core) now support URP11.0 and URP12.0, because all NiloToon shader renamed struct LightingData to ToonLightingData
(solving Shader error in URP11 -> 'Universal Render Pipeline/NiloToon/NiloToon_Character': redefinition of 'LightingData’)

- (Core) Character shader: screen space outline(experimental) section completely rewrite (new algorithm, adding
depthSensitifity texture, normalsSensitifity, normalsSensitifity texture, extra control for face....)

- (Core) Character shader: screen space outline use multi_compile now(to allow on off by different quality setting using renderer
feature)

- (Core) Character shader: rename Outline to Traditional Outline, to better separate it from Screen space outline

- (Core) make screen space outline not affected by RenderScale,screen resolution (scale outline size to match resoltion)

- (Core) global uniform "_GlobalAspectFix" now use camera RT width height as input, instead of screen width height

- (Core) extract screen space outline's code to a new .hisl (now shared by character shader and environment shader)

- (Core) NiloToonPerCharacterRenderController: optimize shader memory and build time for mobile, but increase GPU shading
pressure a bit

- (Core) NiloToonPerCharacterRenderController: optimize C# cpu time spent, and reduce GC

- (Core) NiloToonPerCharacterRenderController: better warning in Status section, if something not set up correctly

- (Core) NiloToonEditorShaderStripping.cs: screen space outline will get stripped when building for mobile(android / iOS)

- (Demo) upgrade demo project to Unity 2020.3.12f1

- (Demo) Upgrade demo project to URP 10.5

### Fixed
- (Core) NiloToonEditor_AssetLabelAssetPostProcessor: handle KeyNotFoundException: The given key was not present in the
dictionary. when reimporting a model. now will produce a warning message for tracking which model will produce this error

## [0.2.4] - 2021-6-23

##Ht Added

- (Core)NiloToonPerCharacterRenderController: Add "attachmentRendererList" for user to attach any other renderer to the
current character, these attachment renderers will use that NiloToonPerCharacterRenderController script's setting(e.g. sync
weapon/microphone's perspective removal with a character)

### Changed

- (Core)NiloToonPerCharacterRenderController: better ToolTip
- (Core)GenericStencilUnlit shader: rewrite to support attachmentRendererList and SRP batching
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### Fixed
- (Core)NiloToonPerCharacterRenderController: handle null renderer

##[0.2.3] - 2021-6-21

##H# Added
- (Core)Character shader: Add "Override Shadow Color by texture" section
- (Core)Character shader: Add "Override Outline Color by texture" section

### Changed
- (Core)Character shader: better material GUI

### Fixed
- (Core)Character shader: GGX specular use float instead of half to avoid precision problem on mobile platform
- GenericStencilUnlit.shader support SRP batching and VR

##[0.2.2] - 2021-6-16

### Changed

- (Core)Character shader: better material GUI's note

### Fixed

- (Core)Character shader: fixed a bug which makes SRP batching not working correctly

- (Core)Character shader: fixed a bug which makes Detail albedo not used by specular amd emission

##[0.2.1] - 2021-6-15

### Breaking Changes

- (Core)(IMPORTANT)Character shader: not using all roughness related settings in "Specular" section anymore, add a new
shared "Smoothness" section. This change is made to make NiloToon character shader matches URP Lit.shader's smoothness
data convention, and now "Smoothness" section's data can be shared/used by multiple features such as "Environment
reflection" and "Specular(GGX)". ***If you are using "Specular" section's roughness setting in your project's materials already,
after this update you will have to set up it again in the new "Smoothness" section***

- (Core)(IMPORTANT)Character shader: "Matcap Mask" section merged into "MatCap(alpha blend)" and "MatCap(additive)"
section. This change is made due to the old design will force user to combine 2 mask textures into 1 texture, which is not
flexible enough. This change will break old materials's "Matcap Mask" section. ***If you are using "MatCap mask" section's
settings in your project's materials already, you will have to set up it again in the "MatCap(alpha blend)" and "MatCap(additive)"
section's Optional mask setting***

- (Core)rename class NiloToonPerCharacterRenderControllerOverrider to NiloToonCharacterRenderOverrider, to avoid
confusion when adding a NiloToonCharacterRenderOverrider script to GameObject

- (Core)rename shader internal MACRO NiloToonlsOutlinePass to NiloToonlsAnyOutlinePass, you can ignore this change if you
didn't edit NiloToon's shader code

- (Core)rename shader internal MACRO NiloToonlsColorPass to NiloToonlsAnyLitColorPass, you can ignore this change if you
didn't edit NiloToon's shader code

##H Added

- (Core)(IMPORTANT): NiloToonAllinOneRendererFeature and NiloToonShadowControlVolume added a new toggle
"useMainLightAsCastShadowDirection", you can enable it if you want NiloToon's self shadow system use scene's MainLight
direction to cast shadow(same shadow casting direction as regular URP main light shadow, which means shadow result will
NOT be affected by camera rotation/movement)

- (Core)Add GenericStencilUnlit.shader, useful if you want to apply stencil effects that uses drawn character pixels as a stencil
mask

- (Core)Character shader: in "Specular" section, add _MultiplyBaseColorToSpecularColor slider, useful if you want to mix base
color into specular result

- (Core)Character shader: in "Specular" section, add "Extra Tint by Texture" option, useful if you want to mix any texture into
specular result

- (Core)Character shader: in "Emission" section, add _Emissionintensity, _MultiplyBaseColorToEmissionColor, to allow more
Emission color control

- (Core)Character shader: add ColorMask option (RGBA or RGB_), useful if you don't want to pollute RenderTexture's alpha
channel for semi-transparent materials

- (Core)Character shader: MatCap(additive) add _MatCapAdditiveMaskMapChannelMask and _MatCapAdditiveMaskMap's
remap minmax slider

- (Core)Character shader: MatCap(alpha blend) add _MatCapAlphaBlendMaskMapChannelMask and
_MatCapAlphaBlendMaskMap's remap minmax slider
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- (Core)Character shader: MatCap(alpha blend) add _MatCapAlphaBlendTintColor and _MatCapAlphaBlendMapAlphaAsMask
- (Core)Character shader: add a new "Environment Reflections" section

- (Core)Character shader: in "Lighting Style" section,added _IndirectLightFlatten, to allow more control on how to display
lightprobe result

- (Core)Character shader: in "Outline" section, added _UnityCameraDepthTextureWriteOutlineExtrudedPosition, you can
disable it to help removing weird 2D white line artifact on material

- (Core)Character shader: in "Can receive NiloToon Shadow?" section, add _NiloToonSelfShadowIntensityForNonFace(Default
1) and _NiloToonSelfShadowIntensityForFace(Default 0). Face can receive NiloToon's self shadow map now.

- (DEMO)Add MMD4Mecanim folder

- (DEMO)Add some MMD model for testing(only exist in project window)

- (DEMO)Bike Mb1MotorMd000001 add a prefab variant for showing "Environment Reflection" material

### Changed

- (Core)Character shader: hide stencil option (stencil options are not being used in all versions)

- (Core)Sticker shader: use ColorMask RGB now, to not pollute RT's alpha channel

- (Core)NiloToonAnimePostProcessPass set ScriptableRenderPass.renderPassEvent = XXX directly, internally
NiloToonAllinOneRendererFeature don't need to create 2 renderpass now

- (Core)Internal shader code big refactor without changing visual result, if you didn't edit NiloToon's shader source code, you
can ignore this change

- (DEMO)Update model materials (IsSkin and Smoothness)

- (DEMO)CRS scene use main light as NiloToon self shadow casting direction (enable useMainLightAsCastShadowDirection in
NiloToonSelfShadowVolume)

### Fixed

- (Core)Character shader: fixed a bug where _OcclusionStrength and _GlobalOcclusionStrength is not applied in a correct
order

- (Core)Debug window: Fix a bug where NiloToon Debug window always wrongly focus project/scene window

- (Core)Anime postProcess shader: Fix Hidden/NiloToon/AnimePostProcess produce "framgent shader output doesn't have
enough component" error in Metal graphics API

##1[0.1.3] - 2021-5-19

### Breaking Changes

- (Core)Change namespace of all NiloToonURP C# script to "using NiloToon.NiloToonURP;", please delete your old
NiloToonURRP folder first before importing the updated NiloToonURP.unitypackage

- (Core)Change shader path of Character shader to "Universal Render Pipeline/NiloToon/NiloToon_Character"

- (Core)Change shader path of Sticker shader to "Universal Render Pipeline/NiloToon/xxx"

### Known Issues
- (Demo)Planar reflection in CRS scene (VR mode) is not correct

### Added

- (Core)Character Shader: Add "IsSkin?" toggle in material, you can enable this toggle if a material is skin(hand/leg/body...),
enable it will make the shader use an optional overrided shadow color for skin, optional skin mask can be enabled also if your
material is a mix of skin and cloth

- (Core)Character Shader: Add
_OverrideByFaceShadowTintColor,_OverrideBySkinShadowTintColor,_OutlineWidthExtraMultiplier

- (Core)Character Shader: Add _ZOffsetEnable to allow on off ZOffset by a toggle

- (Core)Character Shader: Add _EditFinalOutputAlphaEnable to allow on off EditFinalAlphaOuput by a toggle

- (Core)Character Shader: Add _EnableNiloToonSelfShadowMapping to allow on off NiloToonSelfShadowMapping by a toggle
- (Core)Character Shader: Add _NiloToonSelfShadowMappingDepthBias to allow edit NiloToonSelfShadowMapping's depth
bias per material

- (Core)Character Shader: Add RGBAverage and RGBLuminance to RGBAChannelMaskToVec4Drawer, you will see it if you
click the RGBA channel drop list in material Ul

- (Core)Sticker Shader: Add override alpha by a texture (optional)

- (Core)Correctly support Unity 2019.4.0f1 or above (need to use URP 7.4.1 or above, NOT URP 7.3.1, you can upgrade URP
to 7.4.1 in the package manager)

- (Core)Add NiloToonPlanarReflectionHelper.cs, for planar reflection camera support, you need to call
NiloToonPlanarReflectionHelper.cs's function in C# when rendering your planar reflection camera (see MirrorReflection.cs in
CRS demo scene), user document has a new section about it, see "When rendering NiloToon shader in planar reflection
camera, some part of the model disappeared"”

- (Core)Add NiloToonPerCharacterRenderControllerOverrider.cs, to sync perspective removal result from a source to a group of
characters

- (Core)Add SimpleLit debug option in NiloToon debug window

- (Core)NiloToonAlllnOneRendererFeature: Add useNdotLFix to hide self shadowmap artifact, you can turn it off if you don't like
it
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- (Core)NiloToonCharRenderingControlVolume: + depthTextureRimLightAndShadowWidthMultiplier

- (Core)NiloToonPerCharacterRenderController: + perCharacterOutlineWidthMultiply , perCharacterOutlineColorTint

- (Demo)Add CRS(Candy rock star) demo scene, with a planar reflection script(MirrorReflection.cs)

- (Demo)Add more demo models

- (Demo)Add .vrm file auto prefab generation editor script, inside ThirdParty(VRM) folder. You can drag .vrm files into demo
project and prefab will be generated

- (Demo)Add 4ExtremeHighQuality and 5HighestQuality quality settings, PC build now default use 4ExtremeHighQuality

- (Doc)Add section for how to correctly use NiloToonURP in 2019.4 (need to enable URP's depth texture manually and install
URP 7.4.1 or above)

- (Doc)Add section for setting up semi-transparent alpha blending material

- (Doc)Add section for changing VRM(MToon)/RealToon material to NiloToon material

### Changed

- (Core)remove _vertex and _fragment suffixes in multi_compile and shader_compile, in order to support 2019.4 correctly

- (Core)Character Shader: Now the minimum supported OpenGLES version is 3.1, not 3.0, due to support SRP Batching
correctly

- (Core)package.json: Now the minimum supported URP version is 7.4.1, not 7.6.0

- (Core)package.json: Now the minimum supported editor version is 2019.4.0f1, not 2019.4.25f1

- (Core)NiloToonPerCharacterRenderController.cs: now auto disable perspective removal in XR

- (Core)Smooth normal editor baking: Will skip baking if model don't have correct tangent, and better import error message if
model don't have tangent data

- (Core)if _ZWrite = 0, disable all _CameraDepthTexture related effects (e.g.auto disable depth texture 2D rim light of a ZOffset
enabled eyebrow material)

- (Core)now use global keyword SHOULD_STRIP_FORCE_MINIMUM_SHADER in demo's enable NiloToon toggle

- (Demo)change demo script to use namespace using NiloToon.NiloToonURP;

- (Demo)now limit Screen height to maximum 1080, to increase fps in 4k monitors

- (Demo)optimize some model's texture max resolution for android, to avoid using too much memory in .apk

- (Doc)improve user document with more FAQ

### Fixed

- (Core)fix SRP batcher mode linear gamma bug

- (Core)fixed NiloToonCharacterSticker shaders return alpha not equals 1 problem, these shader will not pollute RT's alpha
channel anymore (always return alpha == 1)

- (Core)fixed some shader and C# warning (no harm)

- (Core)fixed a bug that make SRP batcher not working (add _PerCharacterBaseColorTint in NiloToonCharacter.shader's
Properties section)

##1[0.1.2] - 2021-5-3

### Added

- (Core)Add NiloToonShadowControlVolume for Volume, you can use it to control and override shadow settings per volume
instead of editing NiloToonAlllInOneRendererFeature directly

- (Core)All shaders add basic XR support, but many shader features are now auto disabled in XR in this version temporarily,
because we are fixing them

- (Core)In XR, due to high fov, outline width is default 50% (only in XR), you can change this number in
NiloToonCharRenderingControlVolume or NiloToonAlliInOneRendererFeature

- (Core)character shader: Add DepthNormal pass, URP's SSAO renderer feature(DepthNormals mode) will work correctly now
- (Core)character shader: Add "screen space outline" feature in material (experimental, need URP's _CameraDepthTexture
enabled), enable it in material Ul will add more detail outline to character, useful for alphaclip materials where the default outline
looks bad

- (Core)character shader: Add "Dynamic eye" feature in material, for users who need circular dynamic eye pupil control

- (Core)character shader: Add VertExmotion support, you can enable it in
NiloToonCharacter_ExtendDefinesForExternalAsset.hlsl

- (Core)character shader: Add

_ZOffsetMaskMapChannelMask, ExtraThickOutlineMaxFinalWidth, DepthTexShadowThresholdOffset, DepthTexShadowFade
outRange,_GlobalMainLightURPShadowAsDirectResultTintColor in material

- (Core)NiloToonAnimePostProcessVolume: add anime postprocess effect draw height and draw timing control

- (Core)Add per character and per volume extra BaseColor tint

- (Core)Can install from PackageManager(install from disk) using NiloToonURP folder's package.json file

- (Core)Add auto reimport and message box when using NiloToonURP the first time

- (Demo)All demo shader add XR support

- (Demo)All scene add steam XR support, see user document pdf for instruction on how to try it in editor play mode (steam
PCVR)

- (Demo)Add NiloToonDemoDanceScene_Ul.cs, adding more user control in NiloToonDancingDemo.unity

### Changed
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- (Core)NiloToonAnimePostProcess: Reduce default top light intensity from 100% to 75%

- (Core)improve Ul display and tooltips

- (Demo)player settings remove Vulkan API for Android, now always use OpenGLES3 to support testing on more devices
- (Demo)UnityChan edit skin material to have better shadow color(in 0.1.1 shadow color is too dirty and grey)

- (Doc)improve user document with more FAQ

#### Fixed

- (Core) Fixed bake smooth normal UV8 index out of bound exception if .fox has no tangent, will now produce error log only
- (Core) Fixed NoV rimlight V matrix not corerct bug (now use UNITY_MATRIX_V instead of unity_CameraToWorld)

- (Core) Fixed a missing abs() bug in NiloZOffsetUtil.hlsl

- (Demo) Fixed multi AdvanceFPS script in scene bug

##[0.1.1] - 2021-4-19

### Added

- (Core)Add change log file (this file)

- (Core)character shader: Add "MatCap (blend,add and mask)" section, which mix MatCap textures to Base map

- (Core)character shader: Add "Ramp lighting texture" section, which override most lighting params by a ramp texture

- (Core)character shader: Add "Final output alpha" section, to allow user render opaque character to custom RT without alpha
problem

- (Core)character shader: "Detail Maps" section add uv2 toggle and albedo texture white point slider

- (Core)character shader: "Calculate Shadow Color" section add _FaceShadowTintColor

- (Core)character shader: "Calculate Shadow Color" section add _LitToShadowTransitionAreaTintColor,
LitToShadowTransitionArea HSV edit

- (Core)character shader: "Outline" section add _OutlineOcclusionAreaTintColor, _OutlineReplaceColor

- (Core)character shader: "Depth texture shadow" section add _DepthTexShadowUsage

- (Core)character shader: NiloToonCharacter_ExtendFunctionsForUserCustomLogic.hlsl add more empty functions for user
- (Core)character shader: Add support to VertExmotion asset (no change to NiloToon shader name) (add
NiloToonCharacter_ExtendDefinesForExternalAsset.hlsl for user to enable VertExmotion support if they need it)

- (Core)volume: NiloToonCharRenderingControlVolume.cs add Directional Light, Additional Light, Specular's volume control to
allow better control light intensity on character

- (Core)character root script: NiloToonPerCharacterRenderController.cs Add perCharacterDesaturation

- (Core)character root script: NiloToonPerCharacterRenderController.cs Add extra think outline view space pos offset, usually
for stylized color 2D drop shadow

- (Demo)Add GBVS Narmaya model and setup her using NiloToon (face material not ready for 360 light rotation)

- (Demo)Add NiloToonCutinScene.unity to show GBVS Narmaya model

- (Demo)Add bike (using NiloToonURP) in NiloToonSampleScene.unity

- (Demo)Include XR related files, preparing for future XR support

- (Demo)Add 4HighestQuality, it will now ignore performance limit, using the best possible setting (only for PC build, WebGL
and editor)

### Changed

- (Core)NiloToonAlliInOneRendererFeature: Unlock self shadow's shadow map resolution limit from 4096 to 8192

- (Core)NiloToonAverageShadowTestRT.shader: add sampling pos offset to prevent over generating average shadow due to
near by objects/characters

- (Core)revert indirectLightMultiplier's default setting from 2 to 1

- (Demo)Upgraded dmeo project to 2020.3.4f1

- (Demo)Optimize 0~3 quality settings for mobile, while allow best quality(4) for PC/Editor/WebGL

- (Demo)Allow every scene to switch to another in play mode, no matter user start playing in which scene

- (Demo)Refactor and rename some files and folder

### Fixed
- (Core)character root script: NiloToonPerCharacterRenderController.cs fix can't edit material in pause play mode bug

### Know Issues

- (Core)Depth texture rim light is not correct in PCVR Editor

- (Core)Shader variant(memory usage) too much in mobile build

- (Core)Outline render incorrectly if camera is too close

- [DONE in 0.3.2] (Core)per character scirpt's editor script is too slow

- (Demo)Switching scene in editor play mode takes a very long time, due to editor script

##Ht TODO

- (Core)Finish detail document on material properties, NiloToon Ul params

- (Core)Charcter shader can't receive point or spot light shadow (need to support URP11 first, since point light shadow only
exist in URP11)

- [DONE in 0.1.2] (Core)depth texture sobel outline shader_feature
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- [DONE in 0.1.2] (Core)control URP shadow intensity remove directional light contribution (as volume)
- (Demo)Add moving tree shadowmap demo scene
- (Demo)GBVS Narmaya's face material not yet setup correctly to support all light direction

## [0.0.3] - 2021-4-06

### Added

- (Demo)Add MaGirlHeadJsonTransformSetter.cs

- (Demo)Add random face & ear animation for MaGirl using MaGirlHeadJsonTransformSetter.cs

##[0.0.2] - 2021-4-03

##H# Added

- (Demo)Add MaGirl3.prefab and it's variants, setup her using NiloToon
- (Demo)Add MaGirl2.prefab and it's variants, setup her using NiloToon
- (Demo)Add NiloToonDancingDemo.unity scene

##[0.0.1] - 2021-3-28

##H Added

- (Core)First version to record in change log.
- (Demo)First version to record in change log.

394



	NiloToon Manual 
	 
	 
	Table of contents 
	 
	Use Cases / Gallery 
	Warudo + NiloToon 
	Mocap tools + NiloToon 
	Warudo Pro 
	MELIGO Creator 

	Download demo builds 
	Download package/zip 
	fixing .unitypackage.gz 

	Play demo project in Editor 
	Install package & setup 
	0a.Convert to URP   
	0b.Backup project  
	1a.Delete old NiloToon 
	1b.Import .unitypackage 
	1c.Auto dependency  
	1d.Auto install window 
	1e.Render Graph = Off 
	1f.Preserve config in hlsl 
	 
	1g.Restart Unity 
	2a.Retrigger Auto install 
	2b.+NiloRendererFeature 
	3a.Parallel Import = Off 
	3b.Depth Priming = Off 
	4a.+VolumePresetPicker  
	4b.NiloToon Tonemap 
	Disable URP Tonemap 
	Use NiloToon Tonemap 
	Neutral setup 
	ACES setup 

	 
	5. Project setup DONE 

	Setup new chara (Auto) 
	0.Extract materials 
	1.Select Chara root GO  
	 
	1A (Auto Nilotoon setup): 
	Non destructive setup 
	Destructive setup 

	1B (+Nilo per chara script): 
	​ 
	2 Convert Mat to Nilo 
	3 Enable Alpha Clipping 
	4 Set Per Chara script 
	Head & Hip bone 
	Face Normal fix 
	Eyeglasses 


	VRoid exported vrm 

	Convert BRP mat to URP​ 
	Improve chara mat  
	Group UI Display mode 
	Show only modified 
	Revert button 
	Tooltip 
	SurfaceType 
	 
	Is Skin? / Is Face? 
	Settings and effect 
	ShadowColor skin/face 
	Debug skin/face area 
	Neck shadow split 
	Standard solution 
	Easy solution 

	Sync Shadow Color 

	 
	Render Face(Cull) 
	Classic Outline 
	Width 
	ZOffset 
	Draw in Depth Texture? 
	Continuous Outline 
	GuiltyGear CEDEC2024 note 

	 
	RimLight+Shadow 2D 
	Alpha Clipping 
	Z Offset (eyebrow) 
	Shadow Color 
	 
	 
	Lighting Style 
	2-pass transparent 
	 
	Wrong rendering 

	 
	Non-material settings 
	Skybox AlphaBlend issue 
	Per Chara script 
	Setup bones &bound 
	VRM HQ outline 
	Summary 


	Additional Light settings 
	Dynamic style rim light 
	Concert style back light 

	Project settings example 
	Camera 
	URP Asset 
	 
	Renderer 
	Project Settings > Player 
	 
	Project Settings > Editor 
	 
	Project Settings > Quality 
	 
	Project Settings > Graphics 
	 
	Notable assets used 

	New to Unity6? 
	Which Unity6 is better? 
	Unity6 stability 
	Is upgrade painful? 
	What's new in Unity6 
	Useful features 
	Useless features 

	Change in Unity6 
	Upgrade to Unity6 

	Low fps & solution 
	 
	Edit NiloToon source code 
	 
	Edit NiloToon’s hlsl 
	Use Rider for hlsl 

	Build & shader stripping 
	NiloToon(Lite) - mobile/VR 
	 
	Road map 
	In progress (priority) 
	In progress 
	Planned 
	Under consideration 
	No Plan / Canceled 

	Release history 
	New in NiloToon 0.14.0 
	New in NiloToon 0.15.0 
	New in NiloToon 0.16.0 

	 
	VertExmotion Support 
	 

	Keep Play Mode Mat Edit 
	When should I enable it? 
	What about In build? 
	 

	Long Shader build time 
	Model missing tangent​ 
	Chara Shadowmap explain 
	View Source code 
	Why so sharp? 
	Mobile friendly? 
	Workflow Benefit 
	Render steps 

	Chara shadowmap weird 
	 

	PCVR in Play Mode 
	 

	VR disabled features 
	Build demo proj(WebGL) 
	Build demo proj(apk/iOS) 
	 

	GLES2.0 not supported 
	Planar Reflection issue 
	 

	Debug UV8(smoothed normal) 
	Hair/toon style specular 
	ShadowColor artifacts (hue)​​ 
	Reduce Shader memory & build time 
	1: Build stripping info 
	2: Best practice of URP​ 
	3: NiloToonShaderStrippingSettingSO 
	4: Optimize material 
	5: Additional resources 
	 
	6: Lower build CPU% 

	 
	Eyebrow on hair(opaque) 
	 

	Eyebrow on hair(transparent) 
	A (semi-transparent hair): 
	B (ZOffset eyebrow Redraw): 
	C (Stencil+Render Queue hair Redraw): 
	Backup plan: 
	Method (A): 
	Method (B): 

	NiloToonRendererRedrawer alternative 
	 

	Perspective removal = wrong culling at the edge of the screen 
	Perspective removal = objects attached to char not perfectly matched in 3D  
	​Easy method 
	​Complex method 

	Masking IsFace? in material 
	2D shadow visibility threshold 
	Char shadow style (volume) 
	Char render style (volume) 
	Reduce bloom on character 
	Outline blurred by Dof 
	 

	Face SDF shadow (Genshin Impact/Honkai: Star Rail)​ 
	View an example 
	 
	Apply to your model 
	 
	Model requirement 
	Not working for eye/mouth 
	External Ref resources 

	Kajiya-Kay Specular (hair)  
	Shading Grade Map 
	Specular & Smoothness 
	 

	Self shadow map follow cam 
	 

	Specular reacts to light dir 
	Stencil shader on characters 
	Prevent write to RT’s alpha 
	Temp .fbx on import 
	Switch char renderer in runtime 
	Use NiloToon’s envi shader​ 
	Enable screen space outline​ 
	Specular intensity in shadow​ 
	Make char ignore light probe​ 
	Outline lost on reimport or switching platform  
	 

	Screen space outline in scene window is flicking 
	 

	Screen space outline affected by Game window size or RenderScale? 
	Update NiloToonPerCharacterRenderController’s AllRenderers list automatically? 
	 

	BaseMapOverride per chara 
	 
	Dissolve per chara 
	 
	 
	Dither fade per chara 
	 

	Dissolve/dither target renderers/materials only 
	Solution A (Recommended): 
	Solution B: 

	Disable pass per material 
	Terrain = Unity crash​​ 
	Char darken by SSAO 
	Metal/reflect/rim/specular material​ 
	Black/white stocking material​ 
	Brighten char in dark envi​ 
	Outline fixed width WS(world space) 
	 
	 
	 

	Shadow acne - single face mesh 
	Hide “shadow split line” between face & body mat 
	Improve face’s Outline 
	Transparent and outline 
	 
	 
	 
	 

	Outline ZFight in mobile build 
	 
	  

	Cam output char’s alpha 
	When is char alpha needed? 
	 

	Camera settings for alpha 
	Vote for Alpha+Postprocess 
	Recorder Settings for alpha 
	Output alpha .png 
	Method: Quick & Easy 
	Method: Best Quality 
	Set up 
	Broken RenderTexture 
	8K->4K in PS/CSP 
	Postprocess(bloom) 


	Output alpha .mov: 
	Method: Quick & Easy 
	Method: Best Quality 

	Source=RenderTextureAsset  

	Spot/point as rim light 
	Achieve 0 GC alloc 
	VRM mat resets to MToon 
	High saturation char bloom 
	Search/Filter in Material UI 
	Parallel import corrupts prefab​ 
	MagicaCloth broke outline​ 
	Anti-aliasing (AA) guide 
	 
	TL;DR - best AA? 
	 
	Our AA choice 
	 
	Settings that affects AA 
	 
	Unity’s AA document 
	External AA document 
	 
	MSAA + FXAA/SMAA 
	 
	TAA vs MSAA 
	How to use TAA 
	TAA vs. MSAA benefits 
	TAA on mobile? 
	TAA issue (ghosting) 

	AA/Quality presets 
	Editor recorder (max) 
	PC,Console (v.high) 
	PC,Console (high) 
	Mobile (v.high) 
	Mobile (high) 
	Mobile (medium) 
	Mobile (low) 

	Low = turn off AA and postprocess? 
	Color Banding 

	DLSS(better AA & fps) 
	TL;DR - why use DLSS? 
	 
	DLSS vs TAA 
	 
	When to use DLSS 
	 
	Setup and use DLSS 
	DLSS4 TransformerMode 
	Supported GPU 
	DLSS4 update guide 
	Preset J/K? 


	Recorder -  best settings 
	 
	TL;DR - general solution 
	All possible solutions 

	NiloToon Motion blur tools 
	Real-time use 
	Offline use 
	1.Settings 
	2.Unity Recorder steps 
	3.Nilo Baker steps 
	Blur quality example 


	Compress to smaller video  
	 
	TL;DR - general solution 
	 
	Prerequisite 
	 

	HandBrake Guide 
	Assumption 
	Pick the best encoder 
	AV1 
	Introduction 
	Encode in AV1 
	AV1 RF sheet 
	AV1 10-bit (NVEnc) 
	Summary 

	H.265 
	Introduction 
	Encode in H.265 
	H.265 RF sheet 

	H.264 
	Introduction 
	Encode in H.264 


	Production Standard setup 
	Best quality+support 
	Reasonable quality 
	Other presets? 
	Creator 2160p60 4K? 
	Matroska? 
	Hardware (NVENC)? 

	RF/CRF (Rate Factor)  
	 

	Check VMAF score 
	Video Compare tool 


	Upscale to 8K for Youtube 
	 
	TL;DR - general solution 
	 
	Introduction 
	 
	Problem 
	 
	Solution  
	Step by Step guide: 
	Successful 8K AV1? 
	Upload Resolutions 
	8K AI Upscale tools 

	OBS Youtube 4K streaming 
	 
	PC requirement 
	 
	Best Resolution 
	[Example settings A] 
	[Example settings B] 
	 

	Best Encoder 
	 

	Best Bitrate 
	 

	Best Encoder Settings 
	 
	Our OBS settings 
	 
	Nvidia’s NVENC OBS guide 
	 
	Streaming Platform difference 
	Youtube  
	Twitch 
	Bilibili 
	AfreecaTV 


	VideoPlayer&Recorder sync problem 
	 
	KlakHap 
	VideoPlayer Nilo script 

	Tools for 3D Live/MV 
	 
	DLSS - AA / 4K upscaler 
	 
	Planar Reflection 
	Screen Space Reflection 
	 
	Volumetric light & fog 
	 
	Vfx Graph - 6-way lighting 
	Light beam / laser performance system 
	Light’s Timeline Track 
	 
	Material’s Timeline Track 
	LaserLightShader 
	 
	Skylight Window LightShaft Shader 
	 
	Motion Blur 
	 
	Utility PostProcess 
	 
	Bloom 
	 
	Screen Space GI 
	Ambient Occlusion 
	 
	Screen Space Cavity & Curvature 
	 
	Cloth,Hair,Breast Physics 
	 
	Mouth AIUEO animation 
	 
	Performant Video player 
	 
	UniVRM 
	 
	Chara Animation for testing 
	 
	Lightmap baking 
	 
	Animation editor 
	 
	IK animation 
	 
	Stage object prefabs 
	 
	SkyBox for prototype 
	 
	FPS Counter 
	 
	Debugging 
	 
	Shader Graph Alternative 
	 
	Timeline Alternative 
	 
	Compare prefab’s difference 
	 
	HDRP/BRP Material  -> URP 
	 
	humanoid ⇆ generic format 
	 
	Utility URP Shader 
	 
	Water Caustics Effect 
	 
	Character Auto LOD 
	 
	Anime style research data 
	Hierarchy/Inspector UI 
	MMD4Mecanim 
	Animate Volume 
	 
	Publisher 
	Video Compare tools 

	Chara mask in any shader 
	 
	 
	Common assets to edit 
	VolumetricLights 
	RadiantGI 


	Separate char/envi lighting 
	Face mat is black/wrong 
	Asset Bundle miss variants of shader after build 
	Copy properties from mat A to B, without editing textures 
	Keep playmode mat edit  
	Auto mouth AIUEO anim 
	 

	Path too long(Windows 260 char limit) problem 
	 
	Enable Windows long path 
	Enable Git long path 
	If none of the solution works 

	Bug report & support​ 
	Change log 

