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From mobile to high-end PC

Achieving high quality
Anime style rendering on
Unity




Main Topic

Advanced rendering features for mok
Special effects & PostFX for mobile
lllustration style character shading
Anime style Shading FX

Stylized Scene & Lighting

Miscellaneous stuff and future works
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- Dynamic Particles







High quality reflection

- Rendered at 1/3 or lower resolution
Optional blur pass

. Fresnel reflection

. Metal brush distortion

. Specular sketch Mask

Specular mask  Metal brush Material Panel



Full screen distortion

. Applied with post processing

. Depth clipping Mask

- Distance based intensity

Distortion Offset Depth Intensity Mask
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Synthesis

Reflection
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Various Weather
24 hour dynamic lighting

Custom Clouds Config




Cloud shading

. Multi-channel Layered shading

. 8 Cloud template

Dark Calar
Second Dark Calor

Rim Color

Cloud Color Scheme

Cloud Texture R:Shadow Layer1 G:Shadow Layer2 B:Rim Layer
(RGBA)



Cloud Landscape editor

. Billboard particles
. Custom Cloud type
. KeyFrame Definition

. Time of day editor

Shaded

»

Animator

Scene Window

Gizmos -

il

Main Menu
W Enalbe

Path: Assets/Resources/Rendering/MainMenuAtmosphereConfig/Default asset

Relief
Time:
Framekey: 16 Prev

Common
Playback Speed
Transition Time 2

Scene List
Tex ==BGNormal
Second Tex - Stars
Config List

Cloud Style

Next

([

Delete

Eright Color - ¥
Dark Calor 1

Second Dark Color
Rim Color

Flash Color ______________________________________________________________________________P3

Flash Attenuation Factors
X 05
Background
Indoor
Prev Cloud Style
Mext Cloud Style

Refresh

Prev Background
Mext Background
Revert [CET

Prev Indoor
Next Indoor

Save

Weather editor panel












Weather System

_FogColorNear e
_FogColarFar e
_FogIntensity (] 0.377
_FogColorIntensity ™ 0.2
_FogEffectstart (] 0.76
_FagEffectLimit (] 0.87
o _SkyBoxFogEffectLimit 8 0,317
- Refined atomsphere Fog contro
_SkyBoxBloomFactor (] 11.1
_SkyBoxCaolor e
_SkyBoxColorScaler (] 0,93
_SkyBoxTexRColor 4
_SkyBoxTexGColor v
® ¢ _SkyBoxTexBColor e
. Skybox color configuration
_SkyBoxTexYLocation (] i
_SkyBoxTexHigh (Mt
_SkyBoxGradBottomColar v
_SkyBoxGradTopColaor e
_SkyBoxGradLocation (] 0,36

_SkyBoxGradHigh (] 0.1

. Character Lighting Volume Y

Fog Configuration Panel
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Layered Depth of Field

Bokeh Intensity

Hexagon gather pattern
Dynamic Res based on blur size

Bokeh Intensity & Rotation

Background
float BokehFactor {flEIETB Vﬂl} Eackgrﬂund Quad -Eaﬂkgrﬂund (o
{ Referenced Buffer Heigh 864
float lum = dot(wal, float3(0.32, 0.3, 0.38)): .
lum = max(lum, 0.001f): Backgrond Blur Curve
return pow(lum, blurScale. w) : Background Blur Factor & 0
} Bolkeh Rotate Speed 0.73
Bokeh Intensity - 1.7

Enhance Bokeh by luminance DOF Panel






Slow-motion raindrop effect

Time scale slow motion
4 shapes for different time scale

Stretched on speed

Shape from Speed Curve mapping

[B ¥ Rain Controller (Script) W £,
ript B RanController
0 n Time Scale ® 1
i"'"r @ Time Scale Remap Curve ——
Slow Mode Time Scale 0.1
Slow Mode Enter Duration 0.6
Slow Mode Leave Duratior 0.6
Rain BFRain (Rain) o
Splash ¥ Splash o
Rain drop at Rain drop Control

different Speed



Anime style CG rendering

_in _4'__-

www.bilibili.com/video/av14260225/



Anime style CG rendering

www.bilibili.com/video/av7244731



Character shading

. Multi ramp shading with Brush style

. Anisotropic material, refraction & blur \ ~

YPF (), |
" i
etV b

- Main Light, IBL, Rim light
. PCSS soft shadows

- High quality outline




Multi-Channel 2D Ramp

. Multi-channel shading for precise color control

. For both diffuse & highlight

Fast Intuitive feedback

DIFFUSE
B o Diffuse Light Map (RGA)
. @ Diffuse Brush Patterns (RGB)

Diffuse ramp

Tiling X6 ¥ 4

Offset ® -14.5 ¥ 246
Tint Base Color R
Tint High Color W
Tint Med Color _— F
Tint Low Color —_—
Tint Med Offset ~ 0
Tint Low Offset ~ 0
Diffuse Brush Strengt ™ 0,19

Diffuse Panel

Specular ramp

SPECULAR
| @5Specular Light Map (RGBA)
! @ Specular Color Map (RGB)
. @ Specular Brush Patterns (RGB)

Tiling » 12 ¥ 12

Offset » 0 Y 0
Specular Offset #*0 il Z 0
Specular High Intensi ™ 10
Specular Low Intensit ™ 0.5
Specular High Shinine (] 2542
Specular Low Shinine™ 4
Specular Brush Stren ™ 0.21

Specular Panel






Multi-Channel Ramp

Hard

2D Diffuse ramp

Soft

Ramp mask applied



Enhanced with Brush

- N dot L modulated by brush texture for diffuse

- RGBA Channel for multiple brush pattern

Brush pattern A Brush pattern B

Brush applied






High quality rim light

From Directional light or IBL (Cube-map)
Using Fresnel masked with brush

AO and shadow occlusion

RIM LIGHTING
Enable Rim Lighting v
B © rim Light Map (RGBA)

. @ Rim Brush Patterns (RGBE)

Tiling w4 Y4 |
Offset % 1.94 Y 1.33
Rim Intensity L 0 \\
Rim Smoothness ] 0,59 \
; . - \
R!m Width 0.145 ‘ M
Rim Brush Strength ™ 0,15

Rim-light on Rim-light off



Facial shading tweak

Reduce diffuse shading Shadow N [ 1NEEY
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Vertex color Mask control diffuse
iIntensity




. Use PCSS for soft-shadow

. View dependent Shadow map

. Support Transparent object



Eye Refraction

Texture UV offset based on View dir

half3 V = normalize ( WorldSpaceCameraPos. xyz — o. objPos) :
float3 offset = float3(dot(V, uWorld), dot(V, vWorld), dot(V, eyeForward)):




Light caustic

Use inverse diffuse calculation to fake lighting

Caustic mask texture
Use Fresnel simulates intensity change

Caustic ON Caustic OFF






Hair Shadinc

- WYSIWYG color adjust
- Anisotropic lighting usi
. Multi-layer Specular shading

. Roughness, Flow and A(



Anisotropic highlight

- light calculation in tangent direction

. Low + high frequency specular component

float StrandSpecular(float3 T, float3 V, float3 L, float exponent, float strength)
{

float3 H = normalize (L+V) :

float dotTH = dot (T, H): Material Preview
float sinTH =sqrt (1. 0—-dotTH*dotTH) :

float dirAtten = smoothstep(-1.0, 0.0, dotTH):
return dirAtten* pow(sinTH, exponent) * strength:



ttern

1P Pad

@
Use Jitter map to get random pattern

Generate str

t3 N, float shift)

at3 T, floa

t3 ShiftTangent (flo

floa
{

flo

at3 shiftedT = T + shift % N;

return normalize (shiftedT) :

}







Anisotropic Cel-shading Hair

. Move along strand direction
- Intact strip pattern on edges
. Shape variation towards hai

. Material outline color




Stylized anisotropic

UV direction gradient for each hair strand

Intact strip pattern on edges

Jitter noise on highlight strips

Va rl O U S p a ra m ete r Hair Strip Patterns SPECULAR STRIP

Pattern 0 Strip Color I
Strip Width Scale Curlg — Strip Feather (] 0.0001
Strip Jitter Scale Cur_# ¥ Strip Width Range
Center L] 0.0289
Pattern 1 Edge (] 0.0065
Strip Width Scale Curjf—— " ¥ Strip Width Falloff
Strip Jitter Scale Cur IEE - 0.3
Power -
e | FatEn S SPECULAR SHIFT
= Eé ii Strip Width Scale Curji 2 _ Manual Adjust Postion r_'l
& ig Ei Strip Jitter Scale Cur [ _ Manual Adjust Dirs ™
EE | ii Shift Range ]
= B h Pattern 3 Lower 0.7647247
g% : ;E 'ii Strip Width Secale Cur 7~ ——— " Upper 0.8547248
SR : Strip Jitter Scale Cur Shift Jitter Amount ~ 0.076
Shift Jitter Scales ¥ 3.89 ¥ 3

Strip Mapping channel Jitter noise | | |
Strip pattern define Material Panel



Anisotropic material: silk

. light calculation in Bitangent direction —————

Layer 0 Color [ HOR e
Laver 1 Shininess (] 13
Layer 1 Color I HDR A
Layver 2 Shininess (] 65
Layer Z Color | HOR P

NORMAL (ISOTROPIC)
Mormal Direct Light 57

Mormal Indirect Light™ ]

TANGENT (ANISOTROPIC)

Tangent Shift (] ]

Tangent Direct Light ™ ]

Tangent Indirect Ligh™ ]

BITANGENT (ANISOTROPIC)

Bitangent Shift ] -0.21

Bitangent Direct Light ™ 0.5

Bitangent Indirect Lig ™ 0.5
Material Parameter

Only diffuse +1 layer highlight +2 layer highlight +3 layer highlight




Anisotropic material: silk
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Refraction & blur |
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. Command Buffer "L

. Double side material

. Blur optimization



geometry based Outline

. Continuous vertex normal required
. Vertex color controls outline width

. perspective corrected line width




Enhanced geometry based outline

. Preprocessing detecting crease edge

. Used together with backface method




Image space ou

- normal & depth detection
. Constant performance
. Suitable for scene rendering

Camera based width tweak

HVS tweak
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Volume light

Procedural light volume control
3D Noise texture fog
Cookie map defined projection pattern

Blue Noise Dither + TAA

Sample Count
Dither Mode

Blue Nolse Step
Scattering Coef
Extinction Coef
Skybox Extinction Coef
Mie G

Height Fog

Height Scale

Ground Level

Nolse

MNolse Scale

Molse Intensity

Molse Intensity Offset
Nolse Velocity

0

ey
0.1
1
0.36
A 0.5

0.5

32

20
0.0109
0.9
0.323

0.1



Dynamic real-time GI

- Enlighten real-time Gl
. video as emission source

. Avpro Video for decoding

. Update GICache

. Dynamic volume spot light a -




Anime style AO

. Based on HBAO

. HVS color shift




Image Space Glafe

. Lens glare

. Star streak

. Multiple pass convolution ~

. Color modulation
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- PBR based
- Harmonized Color
. Exaggerate or remove details

. Outline on edges

Stylized Material

normal

Roughness

Heightmap









Facial expression

B ¥ Mecanim Morph Helper (Script) W
Enabled i
Initialize On Awake v
initTime Offet 0

- Use blend shape for facial morph

Morph &nim Source

. Separate expression set of eye, brow, mouth i

Map morph motion to following mesh W Expand for details

V20> Remowve this mesh |

- facial expression helper for animation mapping e

=1 Slot | Sound A +| Name a
Low O High 100

7 Slot SeundT R ET
Low O High 100

1 slot MSound U ! Name u
Low 0O High 100

=1 slot [Sound E ¢! Name e
Low O High 100

1 glot Sound © A ET
Low O High 100

"=1 slat  Eyes Blink £ Name blend_|eft
Low 0O High 100

"=1 glat  Eyes Blink ¢! Name blend_right
Low O High 100

=1 slot  [Smile ¢ Name smile_left
Low O High 100

=1 slot  [Smile ¢! Name smile_right

o -~ [ - 4

| facial expression
normal calm smile laugh astonishing sad helper




Character Joint Fix

Using blendshape interpolate between angles

Could also use additional bones

Morph helper

With Joint Fix Without Joint Fix



Fluid and destruction

Alembic format

\fvﬂlmﬂhv Vertex Animation Textures vertex_animation_texturesl
Render Controls...
Method  Rigid (Rigid Body Dynamics) &+

Export Mode  Jobjfout

Vertex animation =

Export For Mobile

Geometry Path  E:\Unity\aniTextest01l\Assets\322\rigid3_mesh.fbx
t e Xt ' I r e E X R Position Map Path ~ E:\Unity\aniTextest0l\Assets\322\rigid3_pos.exr
¥ Normalize Data to 0-1 space

Rotaticn Map Path  E:\Unity\aniTextest0l\Assets\322\rigid3_rot.exr

Frame Settings

Data For Realtime Shader

Mumber of Frames 99
BEOX MAX  2228.3215332 BEOX MIN  -8.0311493873596
BEOX MAX1 12689.6T748047 BEOXMIN1 -24156.0058594

Sample UE4 Shader Code (Copy Paste Into a Material)

——————— —— Soft Vertex Animation UE4 code
Render Controls... Rigid Vertex Animation UE4 code
Method = Soft (Same Topology) — Fluid Vertex Animation UE4 code
i Sprite Vertex Animation UE4 code
Export Node  fobj/f1lel -~
Target Texture Size 1024 " — e .
Output Paths ’ Jout = TreeView = Material Palette = AssetBrowser =
Export For Mobile - |., out
Geometry Path  E:z/Unity/aniTextest0l/Assets/32/softTest10_mesh. fbx v iR |'| Add Edit Go View Tools Layout Help El HE
Position Map Path  E:/Unity/aniTextestOl/Assets/32/softTestld_pos.exr w ﬁ
¥ Normalize Data to 0-1 space
¥ Pack Normalinto Alpha  Normal Map Path v R
Export ColorMap Color Map Path v 1‘
Frame Settings
: F o Al i -
il Frame SN  FinalFrame E R . GameDev ‘.,_er tex Animation Textures
vertex_animation_texturesl
Data For Realtime Shader &

Soft Body Export Rigid Body Export




Future Works

- Fully customizable stylized shading for all materials
- PBR material combined with brush modulation for scene rendering
. Subdivision for highly detailed model

. Further performance optimization For games



Thank you!




