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Universal 3D

This template includes the settings and
assets you need to start creati
Universal Render Pipeline (URP).

Read more
Project name

My project

Create project
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Tutorials > Show Tutorials.
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New Scene
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URP 0jj4llE THE2{™ T 2H E(Project) &2 @E% Z2/511 Create > Rendering > URP Asset (with
Universal Renderer)2 ME{RILICE of|4le| 0| S X|FRILICE

Audio Mixer

Rendering URP Asset (with 2D Renderer)
Material URP Asset (with Universal Renderer)

Create
L Lens Flare

Reveal in Finder URP Renderer Feature
Lens Flare (SRP)

Open URP 2D Renderer
Render Texture )

Delete i URP Universal Renderer
Lightmap Parameters

Lighting Settings URP Global Settings Asset

Custom Render Texture

Rename
Copy Path
URP Post-process Data
Animator Controller URP XR System Data
Animation

. X Environment Library (Look Dev)
Animator Override Controller

Import New Asset...
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UniversalRP_Renderer2 URPS| 7HZ= QI a2l 22X} I|A S Hojg £= Q)
A2t 2D 2Tt X|{E0] 2D 2# g3 AER 7
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0 Inspector

» a New Universal Render Pipeline Asset_Renderer (Universal Renderer Data) 0 :

Open

Filtering
Opaque Layer Mask Everything
Transparent Layer Mask Everything

Rendering
Rendering Path Forward
Depth Priming Mode Disabled
Depth Texture Mode After Transparents
Depth Attachment Format Default
Depth Texture Format Default

Shadows

Transparent Receive Shadows

Post-processing
Enabled v

DEIE] @ PostProcessData (Post Process Data)

Overrides
Stencil

Compatibility
Intermediate Texture

Renderer Features

‘ 0 No Renderer Features added

UniversalRP_Renderer GO|Ef 0f 12| QIATIE(Inspector)

Add Renderer Feature
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ALt

Wol HE|2|Ho| DpdlEt 222 B A= 0|R= LEQI AT mto|ZLatel 7|8t HIO|H S URPOIM AL8E 4= Q== Hetelof 5| m2 L ch.

Window > Rendering > Render Pipeline ConverterZ O|SgtL|Ct. 2D T2 H E 9| AL Convert

Built-In to 2D (URP)E, 3D T2 X E2| Z< Built-In to URPES MEStL|CH T2 M E 7} 3patn 7hAsHH

Chaap 20| == ot ZAHE{S MEsof ghL|Ct.

—  Rendering Settings: 2 EQI @l mo|zatel 2& MA Dt JHE 7HZ | ti& == of2] JlD mpo|zatel
M oMS DHS2{H o] FHS MEHSILICL 0| A 61 of2] B2 +FEE O R8XCZ HAEY &
UAELICH XEMEH LHE 2 WEQI | mo|Za2telut URPS| & SME H|wst of M4 g EXSIM .

—  Material Upgrade: 2E?! #IH m0|Z2|QI0j A URPE HE[2|HE Metsl2{H 0| M S AISTLICL

— Animation Clip Converter: OfL|0[0]d 22 Mt = FMH2Z Material Upgrade ZAHE{T}
= |10 LI O] ZAHE{ 7t MY EL|CE

— Read-only Material Converter: Unity ZTZH E0] Q= AtFo| WES 27| M HE|Z|LE
Meto = FMALCL TEHES Qe MGt A .index THYU S MAMBILICE O] 2HH0ll = Agst
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© 2024 Unity Technologies 20 of 188 | unity.com


https://unity.com/kr/releases/unity-6
https://docs.unity3d.com/6000.0/Documentation/Manual/urp/features/rp-converter.html

HAE MO|H Het

HAH MIO|H = Material Upgrade ZAHEIE ALE5H0] T2t o= SI&LICH M|0|E % Shader Graph

=
MH0| A HECQI #E mo|Z2tel Ho|HE URPZ Hetst

EHA|I7E ZHEfSHA 2 Eof USLIC
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FOIM ALEE= #IH 2F0|

XIS
a=2=

—
HFELIC

Mehsto] ofaf3t

o|Zzfelof A URPE HM&tE mfj Rendering Settings

| oS Al=3h= URP o4 MIEZH

Xt

2D ool Z=atelat URPIL O A| CHEX]

= A olA
= T M=

g Mg

ZotAlR.

HEQI HC] mpo|=atelat URP H|xd: KA 47

ocod

ol A
efolgt = %

MM E| |_| Ef.
UASH,
Lict. ZEQI #H mo|Z2telat URP 25
mf QIAHEIS S5 URP o4l Mg

MA deel A URP URP oj[&1 H
mo|zxz2tel
Rendering
Pixel Light Count 0 ;;;*%Elxl NA
Anti-aliasing Disabled NA Disabled
Render Scale NA NA 1
Real-time Reflection Probes No No NA
IF:Qaeztooltrjtlon Scaling Fixed DPI 1 L NA
VSync Count Don’t sync Don’t sync NA
Depth Texture NA NA No
Opaque Texture NA NA No
Opaque Downsampling NA NA NA
Terrain Holes NA NA Yes
HDR NA NA Yes
Textures
Texture Quality Half res Half res NA
Anisotropic Textures Disabled Disabled NA
Texture Streaming No No NA
Particles
Soft Particles No NA NA
Particle Raycast Budget 16 16 NA
Terrain
E(l)llsti)t(i)srr‘ds Face Camera No No NA
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Shadows

Shadowmask Mode Shadowmask Shadowmask | NA
Shadows Disabled NA NA
Shadow Resolution Low resolution NA NA
Shadow Projection Stable fit NA NA
Shadow Distance 20 NA NA
Shadow Near Plane Offset 3 NA NA
Shadow Cascades No Cascades NA NA
Cascade splits NA NA NA
Working unit NA NA NA
Depth Bias NA NA NA
Normal Bias NA NA NA
Soft Shadows NA NA NA
Async Asset Upload

Time Slice 2 2 NA
Buffer Size 16 16 NA
Persistent Buffer Yes Yes NA
Level of Detail

LOD Bias 0.4 0.4 NA
Maximum LOD level 0 0 NA
Meshes

Skin Weights 4 bones 4 bones NA
Lighting

Main Light: NA NA Per pixel
Cast Shadows NA NA No
Shadow Resolution NA NA NA
Additional Lights: NA NA Disabled
Per Object Limit NA NA NA
Cast Shadows NA NA NA
Shadow Atlas Resolution NA NA NA
Shadow Resolution tiers NA NA NA
Cookie AtlasResolution NA NA NA
Cookie AtlasFormat NA NA NA
Reflection probes: NA NA NA
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Probe Blending NA NA No

Box Projection NA NA No

Post-processing

Grading Mode NA NA Low Dynamic Range
NA NA 16

Fast SRGB/Linear conversion NA NA No

* URPO|A] T4 2@l 4= Additional Lights > (Per pixel ) > Per Object LimitE A23t0] X 2|ghL|C},

YEQI #Hr| mojZatelal URP Hul: ALY 47

pePe | wEQl Ky mro|majel [ URP URP 0] M
Rendering

. . NA(SHZH = X
Pixel Light Count 2 OFQ(;H I NA
Anti-aliasing Disabled NA 2x
Render Scale NA NA 1
Real-time Reflection Yes Ves NA
Probes
Resolution Scaling Fixed
DPI Factor 1 1 NA
VSync Count Every V Blank Every V Blank NA
Depth Texture NA NA No
Opaque Texture NA NA No
Opaque Downsampling NA NA NA
Terrain Holes NA NA Yes
HDR NA NA Yes
Textures
Texture Quality Full res Full res NA
Anisotropic Textures Disabled Disabled NA
Texture Streaming No No NA
Particles
Soft Particles No NA NA
Particle Raycast Budget 256 256 NA
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Terrain
E!L?tci)s rr]ds Face Camera Yes Yes NA
Shadows
Distance Distance
Shadowmask Mode Shadowmask Shadowmask NA
Shadows Hard and Soft NA NA
Shadows
Shadow Resolution Medium resolution NA 2048
Shadow Projection Stable fit NA NA
Shadow Distance 40 NA 50
Shadow Near Plane Offset | 3 NA NA
Shadow Cascades 2 Cascades NA 2
Cascade splits 33/67 NA 12.5/33.8/3.8
Working unit Percent Percent Metric
Depth Bias NA NA 1
Normal Bias NA NA 1
Soft Shadows NA NA Yes
Async Asset Upload
Time Slice 2 2 NA
Buffer Size 16 16 NA
Persistent Buffer Yes Yes NA
Level of Detail
LOD Bias 1 1 NA
Maximum LOD level 0 0 NA
Meshes
Skin Weights Unlimited Unlimited NA
Lighting
Main Light: NA NA Per pixel
Cast Shadows NA NA Yes
Shadow Resolution NA NA NA
Additional Lights: NA NA Per pixel
Per Object Limit NA NA 4
Cast Shadows NA NA Yes
Shadow Atlas Resolution NA NA 2048
Shadow Resolution tiers NA NA 512/1024/2048
Cookie AtlasResolution NA NA 2048

© 2024 Unity Technologies

26 of 188 | unity.com


https://unity.com/kr/releases/unity-6

Q | Introduction | Lighting in URP | Shaders

Cookie AtlasFormat NA NA Color high
Reflection probes: NA NA NA

Probe Blending NA NA Yes

Box Projection NA NA No
Post-processing

Grading Mode NA NA Low Dynamic Range
LUT size NA NA 32
e wo

QtE|¥2|0 Y
Unity 62| URPOJlA{ = Camera > Rendering > Anti-aliasing0|A] TAA(Temporal Anti-Aliasing) &

Ftoliatel QrE| A0 SM 2 MEdSh £~ UELICE

Rendering o :
Renderer Default Renderer (Haunted Mansiow

Post Processing v

Anti-aliasing Temporal Anti-aliasing (TAA)

Quality
Contrast Adaptive
TAAZ MEtEl B2

Unity 62| URPOIIM = d& X35t 80| Mt ZO| S ELICE 7EXtE| AE[HE|0{d FHO

Mol TAAEZR
SHALEIQLOT (0% MO LS RIGIABK| OF2 JHERtE] 2R 8i) AN ERS oS wuNoR
QRFLICL HED EE HE T SMAA Z2|4T HlDEs EHO| AN2S WHME Of Hojut 458
w¥Bict

RPE A% mf E& 2H2 Quality 1’22t 2F URP of| Alof| Ci$t B o= LU g HOIM 2t 2H2|
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URPAIE A 52 &%

‘ M Quality mi'g URP of|All

Rendering

QtE[HE|0f &

Render Scale

Resolution Scaling Fixed DPI Factor

VSync Count

Depth Texture

Opaque Texture

Opaque Downsampling

Terrain Holes

HDR

Textures

Texture Quality

Anisotropic Textures

Texture Streaming

Particles

Particle Raycast Budget

Terrain

Billboards Face Camera Position

Shadows

Shadowmask Mode

Shadow Resolution

Shadow Distance

Shadow Cascades

Cascade splits

Working unit

Depth Bias

Normal Bias

Soft Shadows
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Async Asset Upload

Time Slice

Buffer Size

Persistent Buffer

Level of Detail

LOD Bias

Maximum LOD level

Meshes

Skin Weights

Lighting

Main Light:

—  Cast Shadows

—  Shadow Resolution

Additional Lights:

—  PerObject Limit

—  Cast Shadows

—  Shadow Atlas Resolution

—  Shadow Resolution tiers

—  Cookie AtlasResolution

—  Cookie AtlasFormat

Reflection probes:

—  Probe Blending

—  Box Projection

Post-processing

Grading Mode

LUT size

Fast sSRGB/Linear conversion

=2 38 M&st= Z 2 Project SettingsE Sl Quality 120l A Render Pipeline Asset?]

Quality LevelS MEFLI|CE & £&F0| W EX| %2 F2 Graphics I{E0lM Scriptable Render
Pipeline Asset@ 2 MF =l &+20| Render Pipeline Asset2| 7|22t 2 MAEIL|Ct, O|FH A E/H URP
oMol 28 MF S AFSHH & mf =2to| M 5= UELICH O|SH|H URP oMol HFE EF +&F0|

S W R SUAY ROIM AMEED ACED AZbe 4 ASL|CE
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Current Active Quality Level
Name Low

Q A Scriptable Render Pipeline is in use, some settings will not be used and are hidden

Rendering

Render Pipeline Asset & UniversalRP-LowQuality (Universal Render Pipeline Asset)
Realtime Reflection Probes

Resolution Scaling Fixed DPI Factor 1

VSync Count Don't Sync

cf Tfo|matel 4ol B 47 M

URP o4l =7

Of O|O[X[0f M= QUAHE{0 EA|E URP Of M0I[M ALE 7t58t ZE AHE el = ASLICH 2 70
CHt XEMIEH LHE2 URP 7|z At=8 HUsHM K.

£1: URP 2D AL E g M3tot 22 URP 0f[A19| 3D A 23t 2t El &
Ho|Lt Aol FBkS O|X|X| Q&LICEH Edit > Project Settings > GraphicsE S
Scriptable Render Pipeline SettingsOll A 2D #E 2| oAl ALEE = UELICH
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GPU &= E20{ 3 GPU 228 &2

GPU #3F E20{&£ Unity 62| ME22 7|52 E URP 04l

Rendering
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Unity= 2019 22| ARE HAZHOR H|0|IE[X| 42 Moj Hjo| 38 &F THE X502 MMst=
AAES HZ6H 2&LICE o] A|ARIS| HA 2 SkyManager@LICt J2{L} SkyManagere Ats SZ}0]|
Hefotx| 1 EF Ao ATt 2S5t Rl AL XA =2EE FRASLICEH 3t oC|E 2| SEta UEE
Zzi|0]oje| SEHol| Xt0|E FYste HIZH0l| 2Hd ZHO| 0| 7| X| Rt FatE= AR/t LMRUELICE

© 2024 Unity Technologies 54 of 188 | unity.com


https://unity.com/kr/releases/unity-6

@ | Introduction | Lighting in URP | Shaders |

Unity 60l M= SkyManager?} OIICIE{S] ME22 7|2 =Y HI0|E| oAM= CHA|= M, WS ME Haed
miotct of ofAlo] SEEILICE O] ofjAloll= BtE RHO| 7|2 MFo| Befsts & ZHO| ZEELICH
Skybox ZE0|M 0| BHS HASIH Lighting 2| Generate Lighting HES A3t ZHE 2F
CHA| eilo] 23 OF BFL|Ct.

of B2 2lak:

— 20| EojZl 7|& XI=

I
A

g 29 od s =

I
FA

o MY 71s K=

— CiO|EOfEOM Xpz= Zdsts CH 71X 2|2t sHZES 2ot E

2lci2 #lojof

A2 20l0] T2 ALBSHE S Hlg S8 Al QEMENY WS FES ME HE QEHET}
Mol A 25| T IS BES 8 4 UALITH OF2H 0[D|X|0 A F8 ofo|Hel FAZ|7 Mol T53
220 QeLICE ACIY 20|01S AFZSHH Z2i|0|0f7} Ofo|HS SXIK| 41 FE 4+ YRS T HOH & 4

= T
AL

AC{ 2f0l0f2 Agsto] QEHE Yx

© 2024 Unity Technologies 55 of 188 | unity.com


https://unity.com/kr/releases/unity-6
https://docs.unity3d.com/6000.0/Documentation/Manual/Lightmappers.html?
https://docs.unity3d.com/6000.0/Documentation/Manual/class-LightingSettings.html?
https://docs.unity3d.com/6000.0/Documentation/Manual/LightingExplorer.html?
https://blog.unity.com/engine-platform/5-common-lightmapping-problems-and-tips-to-help-you-fix-them
https://docs.unity3d.com/6000.0/Documentation/Manual/urp/features/rendering-layers.html

@ | Introduction | Lighting in URP | Shaders |

e
)
on
i}
°
2
i
%
0
of
rir
m
-
rr
in}
gjo
1}
myt
o>
C
o

1. URP AssetS ME{BILICE Lighting MM0[A M2 EHE 0t0[|Z ()2 225t Advanced

Lighting

Main Light

Cast Shadows

Shadow Resolution

Per Pixel
v
2048

v Advanced Properties

2. M=Z2 4HQl Use Rendering Layers7| Lighting Ml Mol EA|ElL|Ct,

Mixed Lighting

v

v

Use Rendering Layers

3. Project Settings > Tags and Layers > Rendering Layers0i|A| #IC{2! 2{|0]0{2| 0|52 HAELICL

Memory Settings
Package Manager
Physics

Settings
Physics 2D
Player
Preset Manager
Quality
Scene Template
Script Execution Order
Services
ShaderGraph
Tags and Layers
TextMesh Pro

o421 2flojofoi| kS
Rendering

Render Mode
Rendering Layers

Culling Mask

Shadows

Shadow Type

Baked Shadow Angle

Realtime Shadows
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Auto
Default

Nothing

Tags and Layers

Tags
Sorting Layers
Layers

Rendering Layers

Layer 1
Layer 2
Layer 3

Light Inspector > Rendering 4/ M0{ Rendering Layers EECH20| Q&LIC stLte| 220

@S 018 4 ALt
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o T~ ofZE oo
U2 Nl Ml B E= oy Fe AN EFMZRE JI8XE E2l2

Shadows
Shadow Type Soft Shadows
Realtime Shadows

Strength

= AFLICH

Bias Use settings from Render Pipeline Assev

Near Plane

Soft Shadows Quz Low
Custom Shadow Lay v

Layer Default

Nothing
v Universal Addition:

Highlight
Light La

6. OIX|HOZ AHE Ho|M 0| M8 QEHMEES MEeHSt C+3 Rendering Layer MaskE AXBL|Ct.

Additional Settings
Motion Vectors Per Object Motion

Dynamic Occlusion v

Rendering Layer Mask Default, Highlight

L

0| 432 ISRE U 4 YBLICH

Renderer renderer = GetComponent<Renderer>();
int layerID = 1;

int mask = 1 << layerlID;
renderer.renderinglLayerMask = (uint)mask;
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Lighting
Main Light
Cast Shadows

Shadow Resolution

Light Probe System

Additional Lights
Per Object Limit
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URP Of|fle] Lighting > Light Probe SystemE Light Probe

Per Pixel

v
2048

v Light Probe Groups

Adaptive Probe Volumes
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2I0|E T2EE E2{H AE &2 2EZ Z2/5t0 GameObject > Light > Light Probe Group2
MEdgtL|CE,

Directional Light
Video Point Light
Ul Toolkit Spot Light
Rendering Area Light

Spline _
Reflection Probe
Volume
Camera Adaptive Probe Volume
Cinemachine Probe Adjustment Volume

Visual Scripting Scene Variables Light Probe Group

M Light Probe Group | QEHE MM

XSoll= 87| 2lo|E T2 EIF FH HE|2 HiX|EL|Ct T2 HO| QXS S0l £HSn I2HE
FIt51H ™, AZE &of| A Light Probe GroupS AMEHst D M F0j|A Tools > Edit Light ProbesE
Z2lgtL|ct 210|E T2H 7| XD T 2AM5ts|jof S|t

Edit Light Probe Group.

Light Prok

Z 0
Add Probe Select All

Delete Selected Duplicate Selected

QIATE{O] M Blo|E ZREE FIY/H AL XS 45
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Light Probe Groups

Light Probe System

v Adaptive Probe Volumes

Memory Budget

2. A% &2 2EZX 22/t GameObject > Light > Adaptive Probe Volume(APV)S ME{BtL|CE,

Light Directional Light
Video Point Light
Ul Toolkit Spot Light
Rendering Area Light

Spline

Reflection Probe
Volume

Camera Adaptive Probe Volume
Cinemachine Probe Adjustment Volume

Visual Scripting Scene Variables Light Probe Group
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Geometry Settings
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I Project B Console Render Graph Viewer Rendering Debugger £ Project Settings
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Probe Volumes Dl el
Display Bricks

Rendering Debug Draw Distance
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Lighting
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Debug Si
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1. Rendering > Lighting > Adaptive Probe VolumesE ¥11 Max Probe Spacing2 81mZ
HAELCL

O Inspector @® Lighting

Scene Adaptive Probe Volumes Environment

Realtime Lightmaps Baked Lightmaps

Baking
Probe Placement

Recalculate

i v Adaptive Probe Volume

Mode Global
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v Override Probe
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@  Active

1. =Y ALIZ|2 oM S A5t T 24 URP Of|410j A Lighting > Light Probe Lighting >
Lighting ScenariosS ZA3tatLCt.

Lighting

Main Light Per Pixel
Cast Shadows v
Shadow Resolution 2048

Light Probe System Adaptive Probe Volumes
Memory Budget Memory Budget Medium
SH Bands Spherical Harmonics L1
Enable GPU Streaming

Enable Lighting Scenarios

Enable Lighting Scenario Blending

Blending Memory Bud Viemory Budget Medium

Q mated GPU Memory cost: 111 MB.
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Probe Placement
Recalculate
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Bake Probe Volumes

Generate Lighting

Scenario Size 7.3 MB Bake Reflection Probes

Baking Set Size 18.6 MB Clear Baked Data
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Probe Invalidity Settings

Dilation v
Search Radius 1
Validity Threshold
Dilation Iterations
S ed Distance
Virtual Offset
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arch Distance
Geometry Bias
ay Origin Bias
Default, TransparentFX, Water, Ul
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9| Probe Invalidity Settings

Virtual Offset2 R=5tX| 42 2H0|E Z2HO| 2K XM S S2I0|H HOE FAH sy IEEE REH
IhS2{10 A|=8tL|Ct. Dilation Virtual Offset M2| 0|20 = RZSHX| ¥ 2 2l0|E T2EE ZHX[5Ho
FH Q% TZHO| H|0|EE MY etL|Ct

2| o|O|X|2| 1% MOf|M = Virtual OffsetO] EASE|X| Qfo H2M [ME 2 4 ASLICH LEZE MM =
Virtual OffsetO| ZMHotE|RAESLICE

© 2024 Unity Technologies

69 of 188 | unity.com


https://unity.com/kr/releases/unity-6
https://docs.unity3d.com/6000.0/Documentation/Manual/urp/probevolumes-lighting-panel-reference.html

Q | Introduction | Lighting in URP | Shaders |

.1 .
£l o|o|x|e| §1% Woi| M= Dilation0| #-g3tE[X| oiot L& FHO| 2 OfFELICE LER Mo|lME
DilationO| &-4st=|A&LICE

W BN XQuER|Tt sl AU ER|olM 2 £ ¢
F2 WMELICH APV YubElel 12|S Helo] atojE
=

Aot M2 OHE =8 9 zto] A0 /& = ASHICH

= & U MOl 210|E T2HO|M e we o)
ZHE A0 2 20|E T2 HJ} Ho| SEfE

b
e

—  CH33t Zo| Mof| Adaptive Probe Volumes Options Q20| =8 ZF7}8tL|Ct,

© 2024 Unity Technologies 70 of 188 | unity.com


https://unity.com/kr/releases/unity-6
https://docs.unity3d.com/6000.0/Documentation/Manual/urp/probevolumes-fixissues.html#create-thicker-walls
https://docs.unity3d.com/6000.0/Documentation/Manual/urp/probevolumes-fixissues.html#add-an-adaptive-probe-volumes-options-override-to-your-scene

@ | Introduction | Lighting in URP | Shaders |

—  EES FI5HOE, sl £E0] Adaptive Probe Volumes Options 2H20| =& Z7}8tL|C},
e A QENET} 2l0|E T2 HE MEZSHY| 9lsh Atdh= IXIZF ZHELICH

A
—  HEHE 0|0 E gdstetc,

—  Lighting #2| Adaptive Probe Volumes I{'Z20{A] Rendering Layer MasksE 4 & 5}0]
APVZt 2} 210|E T2 H0j| HIC|2 2|0]0f OfAS S HESHE S gLCt

—  Baking Set TZHE|Z ZHELICY,

—  =2ES FIl siAEX| 2 2H Lighting 22| Adaptive Probe Volumes I{'E0i| A Virtual
Offset U Dilation &g =FstL|Ct.

—  Probe Adjustment Volume HEZHEE AtEEHLIC
— O] AXHEE A8t &2 FHO| 2I0|E Z2EE S| 94| CHELICE o[ A| otH
S1AF HHR|

0|3 A| DilationO| E2|HE|H, EFQ0f| &I HZ! #4} 4kX] BE(Leak Reduction Mode)2|
A7t AL CE

{2 #o]o]

3

2t0|E Z2E/20|EME ALESIEH URP 3D ME Q0RA|A SHF0M APVEE ALE5I = THEHsHH, oY
o[0fX|9 g2 MEI HolM = & A= W HE A EEX7F LERILICH

URP 3D 43 Q0H|A 2240 HIE L % ¥H iy

© 2024 Unity Technologies 710f 188 | unity.com


https://unity.com/kr/releases/unity-6
https://docs.unity3d.com/6000.0/Documentation/Manual/urp/volumes-landing-page.html
https://docs.unity3d.com/6000.0/Documentation/Manual/urp/probevolumes-fixissues.html#layers
https://docs.unity3d.com/6000.0/Documentation/Manual/urp/probevolumes-lighting-panel-reference.html
https://docs.unity3d.com/6000.0/Documentation/Manual/urp/probevolumes-fixissues.html#probevolumesettings
https://docs.unity3d.com/6000.0/Documentation/Manual/urp/probevolumes-lighting-panel-reference.html
https://docs.unity3d.com/6000.0/Documentation/Manual/urp/probevolumes-fixissues.html#probevolumeadjustment

@ | Introduction | Lighting in URP | Shaders |

L& Do HIE LS et R Z2HYL SHTEN Ydsh= LT Tl gt H7ie uf ofE
T EH7} MEEE=X| Window > Analysis > Rendering Debugger > Probe Volumes > Debug
Probe SamplingS Sdli &ole = USLICE

Mol H7kE T2 E gol

ot

0| 2XE siZst= W & otLi= 282 28510 Adaptive Probe Volume Options 2HzZ0|E2
HEFUO| APVZL MERIE| = WAl S HESHE A YLICH NormalBiaset ViewBias 882 Sdlf ME2
2IXIE ZHELICL NormalBias= X 2ekE w2t HojlA| Ho{X|= WEO =2 9IXIE ZH3t, ViewBiase
FHHI2IE el Ftol|etet Z2H2 wEke| MO R QX|E ZHBLICL 582 F TR2HE|E HASHH 1o w2t
ME Qx| 7HEX|7t Yo0|EE|] =H Z 22t Debug Probe Sampling 5ol AA[ZtO 2 HH0|ES
gholgt 4= USLICE obX|g o £2 22 23 2{|0|0{E AL SH= AQILICE

= T o

ot

APVOIIM X[ @8z 2T 20|01 & A8 S X[CH 4712| MZ2 CHE OtAIE 01D EF QEMEQ|
HEYS oY OtAIZ HEHY = JAGLICH LR QENMEY} oY ma2H S WERSHE A2 UX|SHHLE
2 dtcie| A2 E WX[sHe o R8% #HHULICE. Window > Rendering > Lighting > Adaptive Probe
Volumes > Rendering LayersOi|A] 24350 =71 4= USLICE

Rendering Layers

Default

Interior Interior

© 2024 Unity Technologies 72 of 188 | unity.com


https://unity.com/kr/releases/unity-6
https://docs.unity3d.com/6000.0/Documentation/Manual/urp/features/rendering-layers-introduction.html

@ | Introduction | Lighting in URP | Shaders |

Project Settings > Tags and Layers > Rendering LayersS £3f| 2(|0|0{= ZJtsljof BhL|Ct,

Tags and Layers

0 NS

Layers

Rendering Layers

Layer 1 Screen
Layer 2 Lamps
Layer 3 Interior

O|HA| #¥ist2{H HlA| AtHIE SHeiA HHsiHEe oz G0l 2= =5 HSo{oF YLICLOE &
O] ZZEHEN M= HAIE £H6H0] LHES} 22 & oz 'HIAIE 2YRLICHL HAIZL 22 2, SHIE HEHY
20| E &E5t1l Adaptive Probe Volume B0l A APVI} AFEE HICE 2(|0|{E X ELC

AAgS XHS M4 0f 40|13 IRN|A S0 ¥ QUIMES J|uoz Tz Ho| 20j0jE AEOE

goeloz ZREE #j00|S £508 HukY Wavt glgL | IS ZRH B 7|52 Bt

T QEBE0] 210|012 SHEHBHOF BILICE QORAIA $1HO| HIE G AUIAE HES| it M L=
s

of Hjo|25ts SO HREE2| L7 T2ET} Fop LR OpA 3| S22 S ELICH
Z2EE 7Hg Bol = 2flojofof g ELIct

0| 20| 2t==|™ Generate LightingS 22/5t0{ 29| LIF 5! 2| OtA3 HE0f HIES Yl HE
SOl AR A S el 4 AFLICE

© 2024 Unity Technologies 73 of 188 | unity.com


https://unity.com/kr/releases/unity-6

@ | Introduction | Lighting in URP | Shaders |

A2 20lof ALR S20f L2 W WA HAr

APVE S¢t ZX| 312 S S XtMI5| 20tE2{H ¢17[E HISHM .

HO

APV AE2|2l

= o

APV AE2|22 BB ThY HEOIA APY 7Iit EHS ALSE 4 UBLICHL APV AER YL ALE JHs3
CPU EE GPU B 22|12 £ufet APV HlO[E{S 0|38t 2, 2HERo| WRE o ZEELIC HERo
J

Ftoi2 2= ol w2t URPZL FtH2te] / EEA| L2l oil A APV Ci|O|E{2h 2 EgtL|Ct,

0{2{ URP E +FE 2 AE2|YUS YIS L HIZ Yot Y 4+~ ASLICH AE2[YS Y3

CHEat 25U

1. o2l KoM Edit > Project Settings > QualityS MEiEHL|Ct,
= ES MEFLC
G molmatel oM E C 2 S50 QUATE 0| M FL Lt

Lighting & ZHL|CE

o > W

O|H| & JHX| & AEZ|YUS dotet = AGLICH

a. Disk StreamingS &d3tstH ClAT0|M CPU HZ22|2 AER|YBL|CE

b. GPU Streaming% MdststH CPU M= 2|0l M GPU M| 22| 2 AEZ|YBIL|CE Enable Disk

StreamingE X &43}s{0F FL|C},

© 2024 Unity Technologies

74 0f 188 | unity.com


https://unity.com/kr/releases/unity-6
https://docs.unity3d.com/6000.0/Documentation/Manual/urp/probevolumes-fixissues.html
https://docs.unity3d.com/6000.0/Documentation/Manual/urp/probevolumes-streaming.html

@ | Introduction | Lighting in URP | Shaders |

Per Pixel
v
2048

Adaptive Probe Volumes

Memory Budget Medium

Spherical Harmonics L1

r|6
0)0—
2
>
>
Im
i
0o
nx
ox
|.|'|
1
0x
ru9i
?9

SLICH ZtA[5| 2ot URP Of| Al MM S FHOSHNIR.

URP7H 2E6t1 ARG JH3 &H2 44 Erel Mo|oi APVO| 7Ha 2 B3t 22 37|Yuct 2ol
m2oe| YES T APV LY Mo 3718 XY 4

APV AEZ|Y

A0 LEFH

A7t0] @2 RHE AlY QEHETL sHso] MAE MBS 22, Wo| HY QUFEN THekx| Rt
Unity7} 85 MAIZ 1571 Ble = T2 M AQILICE Unitydl M A7t0] @22 #iefelof itjo|=s|=
AH|QE T2 0| sH MU ALBBILICE TfEhA oHs AAr0| st M2t SHOZ HlY QEMEN THS

N 4+ UALICL OIS 50| 5H5 3 WS MM OIE2MO2 Hsio] L/u HEt S AIB2fo|ME 4
&Lk

© 2024 Unity Technologies 75 of 188 | unity.com


https://unity.com/kr/releases/unity-6

@ | Introduction | Lighting in URP | Shaders |

Xl-—l.

A70| QEFT S 2 SHSHH APV H[0| 3 A|ZF0| Z0{X| 2 Unity2| HEIY HI2E| AL E0| S0
olAL|Ct
P N =] .

AFH0| QERFES 2MSHsHHE UnityZt APVl Zt T2 E0f| HE A7j0| LERH 22 Z7I2 H|o|3FfLct,
AFIO| QERH Y2 T2HISHE0lM Bhe 2HEEO| 22 LIEHHD, 67]0fl= A Al QERE|A

ml

vl
0f
o
&

3

ne
+
30

Ch= HELL.

2IF0] 20|= Q| O|0|X|E S HdHEJELIC

a. 7t f1%2] O|0|X|= dt= Z=HO| HEFYof| Hf{of
ot7| 2o sts ZHS Hio| Y + glS
2Ast= 2HE 26 FLIC 0] O|0|X[= H|0|3
20| HH|QE T2 MEEIEZ HtE9|
SEO| X g5 LCh

b. & HTEE] ChAT I 0|0| X0l HHIHE
m2Het 8 A7t0] @22 HO| AFREIYSLICH
A7t0| Q22 HZASHSH A LEHH Ol APV
Ho|3ToZ ZHS MBS 4T YAKT 1Y

B HERRI0| Z=F0| HotX| gi2 HYLICH

Wofl A7t0] EFHS ALES! 0| A|. O[O|X] EX: Unity Ol sl AE0{0f| SEE& Tstars2l
Azure[Sky] Dynamic Skybox I{7|X].

© 2024 Unity Technologies 76 of 188 | unity.com


https://unity.com/kr/releases/unity-6
https://docs.unity3d.com/6000.0/Documentation/Manual/urp/probevolumes-skyocclusion.html

@ | Introduction | Lighting in URP | Shaders |

1. Progressive GPU 2l0|ENNI E &M 3t5L|C}. Progressive CPUE AFE3t= E2 Unityd| Al A710|
QERHME X|YBtX| ot LICt Window > Rendering > Lighting2 2 0| S&fL|Ct,

2.  Scene Il Z O|sTLICE.

3. LightmapperZ Progressive GPUZ MAgtL|C},

Lightmapping Settings

Lightmapper Progressive GPU

Importance Sampling v

4.  Adaptive Probe Volumes If2 S &L|Ct,

5. Sky Occlusion2 &Ms}stL|Ct,

Samples
Bounces

Albedo Override

Sky Direction

ZY HIO|HE YOOI ESIHH A710| LEFTS S-Y o5t Lt HIZ Yt LS APVE H[O| 38l of BfL|Ct.
A7t0] QLEFTO| H|O|Z=[H W ZHO| HH|HE ZZH AC||0[E0] 2HSELICH URPOIA = Color =
Gradient Z=E A2 w2t AH[AE T2 ETF HAIZIC 2 AHO|EE|H, Skybox ZEMM = HAZICZ
YOI0| EE|X| t&LICE W2t OfL||o]H0] HEEl St HIFLHof w2t MAS = ofj|mo]Mststof &

REULICh,
*I-—l.
ORI URPOIAl IR E0] HE|AS 23 MZB2US XIALLICE Sol HAY 717|014 458 S4fots o
8% 7|5elLIC. B2 DEE LIS Lighting 4419] URP OIS A= ELIC Advanced
PropertiesZ 28tefof szt &M0| EAEILICE Lighting I Q2% MEto| ZURS 2| T4 &

U&LICL Advanced PropertiesE &42tst™ SH Evaluation Mode =&L}H20| EAIEI—I Ct.

SH Evaluation Mode + Alito

Shadows Per Vertex
Post-processing Mixed
Volumes Per Pixel

© 2024 Unity Technologies 77 of 188 | unity.com


https://unity.com/kr/releases/unity-6

@ | Introduction | Lighting in URP | Shaders |

— GDC2023MM:XM2X Zz- 2202 $8M0|1 Xl xH 7ty
Bl0|E X2 He} APV H|:1

2I0|E =2 H OF0| AFZE T 00| X[2F APV} A El St O[0]X]. O|O|X| £A: Unity Ol 41 AE0{0] SS & ArchVizPro2|

ST S

7| X|

© 2024 Unity Technologies 78 of 188 | unity.com


https://unity.com/kr/releases/unity-6
https://docs.unity3d.com/6000.0/Documentation/Manual/urp/probevolumes.html
https://www.youtube.com/watch?v=iU7X5xICkc8
https://assetstore.unity.com/packages/3d/environments/industrial/archvizpro-photostudio-urp-225832

@ | Introduction | Lighting in URP | Shaders |

2I0llM Of2i% O|0|X|E HISHH APVE A8 ZR O|F2 FH0M 812 SH22 Lot REEA

Hete|=X] gele = ASLICEH 21% O|0[X|0| M= 2H0|E Z2H O FS AF8US U LEMETF 5Lt

AN
H7HE IR0 ALSE|DR XS A 20| 2 Wo| MULITH T 20| LinX| 23t HHo| A =M Eo|n

CHE Z2EE AFESHY| E0) 0l2{3t AHT 2F It LMFL|CE

=2od

Of2f= 2o|E T2 HQt APVO| 7|58 H|m3t EQIL|C,

2lo|E Z2H 18 NS mau 28
XQUWER|7} Hetste A TRES BiK[Stn | XQUE2| Hatoll Tzt w2 Bx|stD 2
0|5 38ts o AlZto] AR onfo|ES 4 AU
QUHMES H|XL o stLte| HZLE ZRH0t 2t mMo| Wg JHEHOR Kzl
AHE:
—  HoE EE 4 sl
—  QUEHEJLOE2 HoloA we L APVABIEL ol SIAOIAE
goloz B Mt x| gtot maler A ol >
A MEYY £ o0 APVE
Ay Are| to| 7+ =0f = ELich ittt
=g0|E2 watet S ALRS|
— Y eEdEM SH I LaE & &L
ULILH,
MY QUHEL X2 2l0|EMOZ FHO| Blo|EMO|L} 20| EY UV7 TRSHK| e
MEELICL S QEHEN T2HE ATL|Ct,
— WU RE oumE St XY
2242 ABYLICH
—  mSE 02| BUoR oy Yoo
zye Mgy & AaLI
2lElQ0) ZR2EE RQEA IS D 0|SE 4+ | ZRELE J8|s REE Hix =0 e
ALIcH o5 4 giaLICH
Gl H22 X|2I5tx| etsLich ZY AILIE|Q O M AFRSIO] L/8t 2l #H|/
17| S Chst Qo ZHS MEE 4 YBLICH

HiAb Z=H

Mayalt Blenderet 22 2{|0|E2{|0]d SOM= At BHO| 2} ZafY Zid ZtS Hets| AlLsh= o
AlZto] 23 5= AFLIC HAIZE fIE 22 B2 O] 2HFoi| X|LEX[A| 21 A|ZH0] 2R E[7| WiZof Ztaste
Y-O| A El= BRIt BELIT

[a=]

© 2024 Unity Technologies

HAZHAIEE 9 HALOE 8HE B(ARH HIC > E FE#)0| AHEE|H, Unity= SkyManagerE AtE3dt=
712 Ye MSSLICL W L 2E K| YA} AA R THA WS ARSI BHAL F1k7F AIHAK| S
UAFLICE O] MH0f| L2 2R S o|2 SHEUICL IHRE S & R0 &4 5+50] BHAME 0] EQICHH,
AP QM= SHE2 2 5 SICEZ JYY| 0|otA B NYLIC |2 o BHA Z2ETI R E7LCE

79 of 188 | unity.com


https://unity.com/kr/releases/unity-6

@ | Introduction | Lighting in URP | Shaders |

Reflection Probe ZEHEE AP HIHZE FEMOZ Mol Ayl |X|0f 50 USLICE SHLIS| Mofl M
dhA ZREE o2 7] A8 E £E YSLICL 88 QENMELE Moj|M 0|SSHHAM 7HE 7i7t2 it I2E S
MEHS BhAL 7| ZO 2 AFSE 2 UELICHL Mol Z2E ALO|o|M SHTEEE MEY &2 ASLICH
Reflection Probe ZIZHE S FII5t2{H A|E &ollM LEZ 22/5t1 Light > Reflection ProbeE

MEdetL| T,

Light

Video

Ul Toolkit
Rendering
Spline
Volume
Camera
Cinemachine

Visual Scripting Scene Variables

Reflection Probe ZZHE &7t

Cubemap Capture Settings

128

v

100
Skybox

Resolution

HDR

Shadow Distance
Clear Flags
Background

Culling Mask
Use Occlusion Culling

Everything
v

0.3
1000

Clipping Planes Near

Far

Bake

Reflection Probe ZEHES| MF

© 2024 Unity Technologies

MetL|CH T2 T} SHIE

Directional Light
Point Light
Spot Light
Area Light

Reflection Probe

Adaptive Probe Volume

>
>
>
>
>
>

Probe Adjustment Volume
Light Probe Group

SIX[0l| BHX[=| 0 2FO| ZFEALH

80 of 188 | unity.com


https://unity.com/kr/releases/unity-6
https://docs.unity3d.com/6000.0/Documentation/Manual/ReflectionProbes.html?
https://docs.unity3d.com/6000.0/Documentation/Manual/class-ReflectionProbe.html?

@ | Introduction | Lighting in URP | Shaders |

Chs OIDIII" FPS HiE: O QATMO| AFEl F 71| BAt Z2EHE L
ol'L'I'E '|'| | MELl E-l'.

Zt4 O|0|XIE AKX FLICE

ole =3Eol2t= FHoH 7150

=]
YYotd o+ ASHCHL ZR =+ Z2E MEfor 22 #ITE of| 4 270t 24| §lo] &

£

oL I
mlo .

HIAl REMS HE DE QHNE ZHE
CHFst 2t o] FEMO| HA|=[X[TH,

FosHA M A2 /= A2

9|_|-
H
H1J
[i
lo
:w
I
E
o
x
>
ot
i=]
§
In
_9

A&LICE Renderer Asset Settings {20l A EHYS
shAb Saliclo| EAdghElL|C

2 ZI=ElL|CtH BN E I} o MSHH
QENET} BHALE 1§ 7|FOR O I EE O B2 0|Sdte

22 S7HSILICH OFe] MOjAS BAXISH ALY WOl A Ofof THE A7t SafetLict. ¥ Lol e
23 Deopi| WO QUK OB, QEMET AL Ho| HrAt= HHOF BHLICH.

Box Projection 82 AtESIH Z2E2RE A He|UF o7 g FEUS dds FEH Hite
Helol| w2t QHHEEof CHet 37|29 HIALS A = JAELICH &F FEH| 37IE Box Size EJHEIOH

et Z2H9| Jet Y2 7|EL2 ZFELILL HE S0 & LR

X[St== At of BiLCt.

© 2024 Unity Technologies

810of 188 | unity.com


https://unity.com/kr/releases/unity-6
https://docs.unity3d.com/6000.0/Documentation/Manual/urp/lighting/reflection-probes.html#reflection-probe-blending?
https://docs.unity3d.com/6000.0/Documentation/Manual/AdvancedRefProbe.html?

@ | Introduction | Lighting in URP | Shaders |

IT
2 X S|
HIE Ol 2T I}O|ZatQIS AFRSICEIF URPE HOISICHE 2% Z2)|0f M4l /S Z 27} URPO| 21
oIE|0|E 5|12 ZHQILICH MHO| & THAS Lens Flare (SRP) HIO|E| IS BHE = ZiolL|ct TRME

A2 Q2% 2216t MEs Assets EC0|A| Create > Rendering > Lens Flare (SRP)S MEigtL|Ct,

Type
Folder i

Reveal in Finder Material Runtime Settings

. . Impor

Open MonoBehaviour Script MR
Intensity

2D Box Projection

Animation Blend Distance

Audio Material

Delete

Rename
Copy Path

Cinemachine
Rendering Lightmap Parameters
Scene Lighting Settings
Import New Asset... Scripting Lens Flare
Import Package Search Render Texture
Export Package... Shader Custom Render Texture
Shader Graph Legacy Cubemap

) . Testing i
Find References In Project Volume Profile

. Terrain
Select Dependencies
Text Core Lens Flare (SRP)

Refresh TextMeshPro

Lens Flare (SRP) GIOJE{ of| 4! BHS7|

O] ol M AHB5to] Eai0]o| FENE M & JUSLICE Type £ Circle, Polygon, Image 0422
MBI Tint Y Intensity 8= Z=F$tLICL

Elements

v Lens Flare Element
Type Circle

. Tint

Intensity 1

v Lens Flare Element
Type Polygon

Tint
‘ Intensity 0.2
Count 5

v Lens Flare Element
Type Image

& Tint

Intensity 1

v Lens Flare Element

Type Image
Tint
Intensity 0.19

© 2024 Unity Technologies 82 of 188 | unity.com


https://unity.com/kr/releases/unity-6
https://docs.unity3d.com/6000.0/Documentation/Manual/urp/shared/lens-flare/lens-flare-asset.html

@ | Introduction | Lighting in URP | Shaders |

A= E801E HHAUSIHH ZE8|01E RYSts S MEHS CHS Add Component > Rendering >
Lens Flare (SRP)Z MEHStL|LCE,

Add Component

Rendering

Wi Camera

(@ Canvas Renderer
(& Flare Layer

¥ Lens Flare (SRP)
@ Light

& Light Anchor

= Z2jof ALY M3
Lens Flare HIO|E Of|MlS MEHBIL|CY,

0| A HAEQ| Settings Ii'20f| M, X1 THE Lens Flare HIO|E] 0|4l S Lens Flare Data Z2IHE|0j|

& [v| Lens Flare (SRP)

General
Lens Flare Data # LensFlare (Lens Flare Data SRP)
Intensity 0.61
Scale 1
Attenuation By Light Shape v
Attenuation Distance 100
Attenuation Distance Cur
Scale Distance 100

Scale Distance Curve

Screen Attenuation Curve

Occlusion
Enable
Allow Off Screen

H= S E ALESHH = SO 7t U =F AIZ 27 R RAHSILHE HE =2 & AUS AYHICh

© 2024 Unity Technologies 83 of 188 | unity.com


https://unity.com/kr/releases/unity-6

@ | Introduction | Lighting in URP | Shaders |

o>

LICL Unity 60il= M2 ZAE T2 M4
LICt O] 7|HE ASSIH $H2 AHE2

2 ZE 92 HHOIM S8 E MHe 4 JELICE BHH Lens Flare (SRP)
MMEE 2 AUELICH A3 ZZHHE EY s AP FZH 7|HE AL

2 FHo d= SO E AT A[Zto] 22 ZE £ AU
A2

¥
o
[95]
wn
—
ful
T |>
r
0K
r
gl
[
1A
il
=
to
T
i
S
n
N
e
N
m
Q
i

1. SSLF= ZAE D2 MA ZE0|DE M282{H Volume ZEHEE ALREFL|LC} MOf| Volume
HAEHAEES FI16174Lt Unity 62 M2 Default Volumeg AFSRLICE Default Volume?| &2
Edit > Project Settings > GraphicsOl|lA| HZE & QELICH
Graphics
Built-In

Q These are the settings that are currently active on the project.

Volume

Default Profile DefaultVolumeProfile (Volume Profile)
Q

The values in the Default Volume can be overridden by a Volume Profile assigned to URP asset and Volumes
inside scenes.

© 2024 Unity Technologies

84 of 188 | unity.com


https://unity.com/kr/releases/unity-6

@ | Introduction | Lighting in URP | Shaders |

2. Default Volume2 AtESt= &

o

Graphics

Motion Blur

Panini Projection

Screen Space Lens Flare
Intensity

Tint Color

Bloom Mip Bias

Flares
Regular Multiplier
Reversed Multiplier

Warped Multiplier

3. WM EE2 AME%t= E2 2LHZ0|EE I 4 T = Volume Profile2
1 CHS

Post-processing > Screen Space Lens FlareE £l 2H2}0| =5 7} Ct.

Material a
Center
. Post-processing
Size
Layer Ove| Color Curves
§ v Vo Color Lookup
Depth Of Field

Film Grain

Mode
Blend D
Weight

Lens Distortion
Lift, Gamma, Gain
Motion Blur

I Panini Projection
@ Screen Space Lens Flare
Shadows, Midtones, Highlights

Q IS Split Toning

Tonemapping

Priority

Vignette

4. O|H| YoM Ast= AEHAS 7| 28 TS HAES = ASLICH

Y= 00 3 A ZF8HOF LT,

© 2024 Unity Technologies

Ho
2L
0z
=
==
il
=2
Rnd
(Y
(e}
=
[0
@
=)
(%)
©
Q
[a]
[0}
—
@
=
(%]
i)
Q
=
D
to
T
n
4=
°
n

85 of 188 | unity.com


https://unity.com/kr/releases/unity-6

@ | Introduction | Lighting in URP | Shaders |

v Screen Space Lens Flare

v Intensity
v Tint Color

v Bloom Mip Bias

Flares

v Regular Multiplier

Warped Multiplier
Scale
3N 0.5
Samples
v Sample Dimmer
Vignette Effect
Starting Position
v Scale
Streaks
v Multiplier
Length
Orientation
+ Threshold
+ Resolution Quarter

Chromatic Abberation

v Intensity

SSLF2t Lens Flare (SRP) ZEHEE Z2st O MZsHA| Mo = JELICEH
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S HE

URPOllA 20l Draw Halo ZEME|E ALY £ glOLE, UEEE ABSHH &7 e  JELICH
THo Yut EHEE Mot WHE USLICH ofzioll A & o|0|X|= J2{%t M[O|H2| Shader
GraphZ, & Huj o|0|X|& 1 Z1tE EAELICL Shader GraphE AE35t04 0[2{$H MIO|C{E TtEE
BIHE F7F = MEOIM XtM|S] Yot M.

Single

Transparent

Alpha
Front
Auto
L Equal

2| Shader Graph2| MO|E{7t HE & HE|2[Zo| THE ArSet o2 =t
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- O L —
J2HoR FHY2 XQHEEE US| g7 H20] =2 +F2 FHHLZ QI AHZO0| HESK|
247 O|R01E £ AFLILE HAUM = F QEHE AL0|9| ZtH0| E2H 7HA0| H 2 MEL} E o{F=
S o

ZRUL|CH HH|HE QEFME AE3IH Unity TZHEIEN| M o] 2XH|E silAE 4= ASLICH URPOIA
O|E ALE3t2{™ URP o|MlOl| M ALEE|= MG E MEfBL|Ct. Add Renderer FeatureZ 0| S50
SSAO(Screen Space Ambient Occlusion)E MEHEILICE

Renderer Features

Q No Renderer Featur

Add Renderer Feature

Render Objects (Experimental)

Decal

Screen Space Ambient Occlusion
Screen Space Shadows

Blit Material Feature

Simple Desaturate Feature

Add Renderer Feature0fl Al SSAO M&f
CH2ot 20| 7|2 SSAC A E AF85HHLE Heof w2t ZF LIt

v Screen Space Ambient Occlusion
Method Blue Noise
Intensity 0.4
Radius 0.3
Falloff Distance 100
Direct Lighting Strengtt
Quality

Source Depth Normals

Downsample
After Opaque
Blur Quality
Samples

SSAO H%

SSAO ZZHE[E &T{EZSLCt

—  Radius: Unity7t %H[IE @227 242 A AE o, SSAO ZIH= H| LA O] BHXIS Lhe]
= SN MBS JHYSLICE Radius 2t0] 1842 SSAO ACi2| 7|50] A4 TMo|A Tt
g MEYSIDE Y50 SELILL

ocod
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—  Falloff Distance: 7tT|2tof| A O] H2|L£L} HE| Y= LEME|= SSAOZt HEE|X| gtELICt.
| A= QEHET} B2 WojlM = 0] 20| a5 50| etELICt

—  Direct Lighting Strength: 0| Z2ME|= Z|F ZHO| =EE F0|M 227t Lot} =0i| E=X|
Ho|ghLct.

—  Quality: Z2 2Foi| cisli XtM3| LotEe{H 7|= A= 8 HI6tMIR.

—  Source

—  Downsample
—  After Opaque
—  BlurQuality

—  Samples

, : 11l
i .T’

e

HH|QE Q22 HANTOZ LY E WojAf CrAdt 24| A2| H]id

ot

SSAO= &2 ZHA0l| Mo|F S =7tL ). 212l 00| X]
3HE HHELELICH

e o|O|X|0fl = SSAOZt RIELITE. 7H2E 00| X|= ALt
SSAOE EA|5t1, 3tEth 0|0 X[ = SSA0S| ZitE HEAIELICE.
aztel et M=0| Mabat Bits XI™|M HIF2(7tH
MBI AE = = ASHICH

SSAO= ZAE Z2 MY 7|&2, XiMet LHE2 0] 710| =9
FHFOIM CHRRELICEH

ol . &t SSAO HlZgst, F2F SSAO &8, 3tth: SSAOZ HHE
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iz

Decal Projector

Decal Projector AEXHE = HA|0]| CIEH|Y S FItots ZaHAQI BhHQAL|CEH B AH, WX, 7H
T8 59 aA0 MLt £F T2YLIE AESIEE SEESSIALE 20T EHOIZ MY
UELICH URPOIIAM ClZt Z2HES AFSSI2{H 2] G|o|E o Mlofl HIE M2 J|15S FItsiof LCh.

Renderer Features
v Screen Space Ambient Occlusion
Add Renderer Feature
a
Renderer Features

Full Screen Pass Renderer Feature
Render Objects (Experimental)
Decal

Asset Labels| Screen Space Shadows

ol #ic2] 7ls =7t

O|H| ¥oil LIZE Ar8E &H|7t AZE|AUSLICE AS FolM 2EZ 225t Rendering > URP Decal
ProjectorS MESI0] HiZS MMBtLICH T2NE = EHO 2 HARZS S £H5H= Decal HEIZ|YE

712X OR ALSTLICH HA0 ME3t= EE TEHE Q| 2/X|2t WetE X|HstM K. QIATIE 0l A Width,
Height, Projection DepthS Z=H3sH EL|Ct,
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HZ2 HAEDHO|=35t2{™H Shader Graph > Decal A[O|CIE ALE3t0] HE|2|KS MAMdetL|ct, O3 Cf
URP Decal Projectorofl &&tgtLct,

dlo

2 + URP Decal Projector

Scale Mode Scale Invariant
Width 2.38
Height

Projection Depth
Pivot

Rendering Layers
Tilling
Offset
Opacity

Draw Distance
Start Fade

Decal Projector AZHE MF

Decal Projector?| IAHE{0f|= M| 7tX| Editing Mode HE0| Q&L|CH 2t2t Scale, Crop, Pivot/UV
DEO|H, REM|TH LHE2 O 7|0l M &hele 4 U&LIC

DZHEE 72Nz BEA Wel ZE BHO| S 0|ELICh H/Z #H2] 7|50= Use Rendering
Layers 20| Z&t=|0f AELICH EF HIAIZHEHARSIH 0] 2HS E4totM .

v Decal
Technique Automatic
Max Draw Distance 1000

Use Rendering Layers

oz #ic2| 7)s 4%

Y-S KMIS| Lot H HIEZ 2[0[0] MMS ChA| AHEAN Q.

1. Edit>Project Settings ... > Tags and Layers > Rendering Layers0i| A ZI{2! 2{|0]0{2|
0|2 XIFgLct.

2. Z=ZHEE HEY HAIE StLE o] & MEfSL|Ct QI ATE{ 0| A Mesh Renderer > Additional
Settings > Rendering Layer MaskZ 0|&510] 0|2 X| &t HIC| 7 2{[0]0{E OfA IO
FkgLct.
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B8 v MeshRenderer

Materials
Lighting
Lightmapping
Probes

Light Probes Blend Probes

Anchor Override  None (Transform)
Additional Settings

Motion Vectors Per Object Motion

Dynamic Occlusiol v

Rendering Layer h Light Layer default, Decals ¥

: Nothing
!{' BB Everything
Shader Unive ., Light Layer

Highlight
D
Light Layer 3

Mesh Renderer2| Rendering Layer Maskol| 2IE{ |0]of 27}

ro
&
in}
o

3. URP Decal ProjectorE Mefstl QI ABIE| Q| Rendering Layers T2IHE|0f| A O|§2 X|&
2|0|0{E MEABILICE,

Material ® decal
Rendering Layers Decals
Tilling Nothing
X 0.9935515 Everything
Offset Light Layer default
X 0.00644856¢
Opacity

Draw Distance

Otz = HIZHo] gl= W, HiZo] U= W, HIEE 2|o]oj= Hofl2t HjZo| &
o[O| x| LCt.

08
L}
H1
Ju
=
ro
ret
=
mujo
=
El
ro

YZRE HIZo] gl 00X, 2= 2EME HZ0| HEE o|0|X], AT 2[0|0{E AE3sto] Hojl2t izt S &3 o]0|X|
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O] MM2 J|Z2| HAH MOIHE URPU|M ZtS5t= 5 H&tst7{Lt Shader Graph §10] HAE HO|EHE

TEZ 2ot = AFZ ROl A| MeFeL|Ch =3t URPOIM ZEQI HiT mo|Z2felo2 7|2 3 g Mo|HE
SF ZESHE O 2t HEE NHSELIC of MMof| ZeHE Bol= AHE 7hs e HLSL Mo|H &4, i3 2
S fEct YS0| Liet A2 J|Et K% eIt TetEl 21 included] CHet 3= HMSELICH

MlolEf T A0 9l B2, includeS AFBOHH CHESIBINE 2B HO|CIS SH4et| 918 HLSLS
223 wots Heroh olof2 4 YLICE of7|ol st HEE ATED LiBt URPO| HIO|S
EOts TS O A4 W 4+ AS HYLCH,

Shader GraphZ 2 2HE HH 2| M|O|HE AH8%H= AR MY &k J}ELICE Shader Graph 27 =
F7HE MMOlA golgt  JAELCE
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URPZ2F ZEQI /I O] ZE2t1S] H[O|H H| W

of2ff Z= AL|ZIO|AM & 2= AUKO0| URP MIO|E = ShaderLab =& AtEILICH Mol 2H &
Property, SubShader, Tags, Pass S0| 25 &8 ZiQiL|ct,

o
i)
0
jin)
re

SubShader {
Tags {“RenderPipeline” = “UniversalPipeline” }
Pass {
HLSLPROGRAM

ENDHLSL

71& FE2{X|= §&2 URP M0|{2| SubShader EI0| A “RenderPipeline” = “UniversalPipeline”
7|-2t WS A8 TiCHe ALt

0|£0| RenderPipeline 2! SubShader Ef= 0| SubShader7}t At ! #IH THO|Z 221 Unityo|
HeBtL|Ct UniversalPipeline 22 Unity7} URPOIA] O] SubShaderE AtgsHof &S LIEHALICE,

#lE Pass ZEE ATHEM HLSLPROGRAM / ENDHLSL Oi3Z Ato|of] Mlo|E 2 EJF ZEHE[0 QU&LICE
URPOI|A o]2{8t THA LHS| M[O|E] =& HLSLE R4 gLt

Unity= GPUOIM X E|l= X HIY SubShader E22 AFEELICE A MM SubShader £20
“RenderPipeline” = “UniversalPipeline” Ej37} 1™ URPO|A HEE K| &&LICH Unity
Ol A= ti4l SubShader?t = B2 CHS &A 2 HETILICE o SubShader® X|¥EX| Z= ER
Unityoll M= & 22{Zl OHHIEL @ F MIO|HE AHZFLICH

HAAE Mo

Create > Shader > Unlit ShaderE S3lf HAE M|0|E MdS AlZfotH LEQI #IE mo|Z2tolg HESIS
ArEstA| ElLICH o] HIZ5I2 SRP B X et S2te|X| gh= IEE AFSTILICE off O|H A 2sente?t
ZQ WYX= URPE HAH MIO|EE MM e of Shader GraphS A238H= 20| o Ha|stotn =2 Lt
SHX|2H 2 JHURHE 1 SO UnityE AFESHH M43 M[O|C{E URPOIA 7HE SO R AtEoh= WHE
f11 A0 & Z4ILICE O] MMl A= 571K Oof|X|2F B7H SHIE ek HAIRILICH ofCIE{0l|A] WS 2ol H
FM AZ st oAl XZE 49| Shaders > ShadersOf| A &Holgh £ UL LICEH XtA|5| LOotEZH 7|& XIZE
TSHM| 2.

I
AT
10

o no

o2t H
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URP2| MO|C{(RIZEE): Sl 2
H

|5l Bl4 ofa) T2 111E|§ MALS MEBH 9_1 JEIAXIZ A% 02l Higt ool
M| AStD XS A Sh= YHol| Cht XtMet LIE2 ot2Hel ‘Shadows’ 4| 4 ES

Unlit

HX JpE et JOIEQl V= 215! OAE 2THE SO
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off 20|= H40| o] HO|T{E AIEStH STt Moo= YEL(CH

Hr

1=

Al slE FEE|D 2 Properties= H|O U&LICEH

Tags0ll A RenderType2 Opaque, RenderPipeline2 UniversalPipeline2 2 & EL|Ct,
#includeE2 &= |8% g2 132 E B0| M35H= Core.hlslE AtEELICE

—  EQI Mo|Hof| 2&3ICHH UnityCG.cginc?t SALSHA E8E 4= /S HYULICH
TransformObjectToHClip 47t Core.hlslinclude0f Z&tE|0] UEL|C. O] T4
QHHME Z7tg A ZZtZ MetatL|Ch

HEIA MIO|D vert= Zai IHE M|0|H fraglil ME == Varyings #24|2| positionHCS 2t2
AL

HLSL2 M[o|H TtA| 7t MEEl= 2 E ZH0ll A|THEIS AFSTILICH ATHEI2 Hio|H 23 E= =0

HZE EXtEo|H mi2to|E e S0 2ot HEE MYBtL|Ct

— O E £0{ Attributes position0S2| A|MEI2 POSITIONRILICEH I Al HHEIA
MHlo|E{e| POSITIONS QEHE Z7t L] HElA Sl 9|x|iL|Ct,
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M HENY EAELICH

Shader “CustomURP/Unlit”
{

Properties

{}

SubShader

{
Tags { “RenderType” = “Opaque” “
Pass

{

RenderPipeline” = “UniversalPipeline” }

HLSLPROGRAM

#pragma vertex vert
#pragma fragment frag
#include “Packages/com.unity.render-pipelines.universal/ShaderlLibrary/Core.hlsl”
struct Attributes
{
float4 positionOS : POSITION;
b
struct Varyings
{
float4 positionHCS : SV_POSITION;
s
Varyings vert(Attributes IN)
{
Varyings OUT;
OUT.positionHCS = TransformObjectToHClip(IN.position0S.xyz);
return OUT;
}
half4 frag() : SV_Target
{
half4 customColor = half4(1, 1, 1, 1);
return customColor;

ENDHLSL
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Unlit Color

= #x Hjol oflA|Q! Unlit ColordiiM = MAS HAY TZ2IE|E FIL6H0f BILICt [MainColor]
£M48 AN, Z4-£ OFL|X|Z O] ZZIHE|7} O{E A MA0|=X| Unitydl] €8] F& ol =20]
ElL|ct, Z2IHE| 0|2 _BaseColor, ¢IAHE LY 0|2 Base Color, RH2 Color®lL|Ch

URP2| M|0|C] 8= SRP HiA{ 2t S SHz|0fof BELICE. O] Ol A0l A= CBUFFER_
START (UnityPerMaterial) % CBUFFER_END 0§22 (CBUFFER £&) A0|0f| Me135t0q

Dehds delgLict

O|H Ze2{aHE M|O|{7t _BaseColore| gt

Shader “CustomURP/UnlitColor”
{
Properties
{
[MainColor] _BaseColor(“Base Color”, Color) = (1, 1, 1, 1)
}
SubShader
{
Tags { “RenderType” = “Opaque” “RenderPipeline” = “UniversalPipeline” }
Pass
{
HLSLPROGRAM
#pragma vertex vert
#pragma fragment frag
#include “Packages/com.unity.render-pipelines.universal/ShaderLibrary/Core.hlsl”
struct Attributes
{
float4 position0S : POSITION;
b
struct Varyings
{
float4 positionHCS : SV_POSITION;
i
CBUFFER_START(UnityPerMaterial)
half4 _BaseColor;
CBUFFER_END
Varyings vert(Attributes IN)
{
Varyings OUT;
OUT.positionHCS = TransformObjectToHClip (IN.position0S.xyz);
return OUT;
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half4 frag() : SV_Target
{

return _BaseColor;

}

ENDHLSL

HIOIC{7H SRP K9t S3tE|=X| Sholstziel HOIHS Mehst = ol AHE{of A sEt H[O|C{2] SRP HiA
&3t 0{2 2 HolgL|Ch,

Complie and show code | v

HIO|Ei2} SRP H{A{2] S8 O{HE A ol AT

Unlit Textured

o[0[X|2| A il ol A0l M= BIAK S AtETL|CY.

= 11—

—  Mlo|H{9| _BaseMap ZZHE|(QIAHE{0| A = Base Map)= [MainTexture] £A4& A3t 2D
SyLct.

—  HAKME ANESIHH HZHE UV S HEI AWM T2 IHE M|O|C 2 HEHsHOF BHL|CH, Attributes®t
Varyings 7 Z#|0f| A|ZHEIO| TEXCOORDO?! float2 uvE F7tetL|Ch,

— _BaseMap ZZHE|E Y= TEXTURE2D2 SAMPLER (sampler_BaseMap) 02 2E CBUFFER
=5 XHof| F7petct.
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Ef2int o Mlo| 2tEstz{H 2D TZHE|Q| 0| S0 MO|At _ST7t 22 float4 M7t LREtL|Ct
EHEIA MO0 A AF2SH= TRANSFORM_TEX DI ZE At2E mff Z4&Mol @ AQIL|CE Ol I3 2=
olAlel IN.uvet 22

Efealar @I Mio| X

BlA UV 2t2F TEXTURE2D Bl 22 MAEl 2D T2HE|ZE HHSL|CEH O™
I EIL|CE

2|
=

T2 IHE M|O|E{= SAMPLE_TEXTURE2D DH32Z ALESIL|Ct O] 13 2= Texture2D, MEg,
UV 2{2| 37tX| Ti2t0|EH E "k MA Zhs atetgL|Ct, o] 242 frag HIAZ0|A BHetE L|CE,

Properties

{
[MainColor] _BaseColor(“Base Color”, Color) = (1, 1, 1, 1)
[MainTexture] _BaseMap(“Base Map”, 2D) = “white” {}

}
SubShader

{
Tags { “RenderType” = “Opaque” “RenderPipeline” = “UniversalPipeline” }
Pass
{
HLSLPROGRAM
#pragma vertex vert
#pragma fragment frag
#include “Packages/com.unity.render-pipelines.universal/ShaderLibrary/Core.hlsl”
struct Attributes
{
float4 position0S . POSITION;
float2 uv : TEXCOORD®O;
H
struct Varyings
{
float4 positionHCS : SV_POSITION;
float2 uv : TEXCOORD®;
b
TEXTURE2D( _BaseMap) ;
SAMPLER(sampler_BaseMap) ;
CBUFFER_START(UnityPerMaterial)
half4 _BaseColor;
float4 _BaseMap_ST;
CBUFFER_END
Varyings vert(Attributes IN)
{
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}

Varyings OUT;

OUT.positionHCS = TransformObjectToHClip (IN.position0S.xyz);
OUT.uv = TRANSFORM_TEX(IN.uv, _BaseMap);

return OUT;

half4 frag(Varyings IN) : SV_Target

{

}

half4 color = SAMPLE_TEXTURE2D(_BaseMap, sampler_Base Map, IN.uv);
return color;

ENDHLSL

Lit Simple
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URP AO|EH0A Z=EHE AHESt2{™ include Lighting.hlslE Z=7t&L|Ct 0] I} 2 Core.hlslzt
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— A0 B0l A= QENEE QEAEE J7t X|E =Y A ALY & JUELICH
o

VertexNormalInputs #EH|0= float4 242l normalWS7t U&LICE

GetMainLight g+E ArEdH Ml 2 ME YEE 7IMZLICE O] = S Mot des
HIZet ClO|E{ 7t &2l Light #AKME HretetL|ch.

OFX|ZHO 2 vert 840 = LightinglLambert &5 AF25I0] S HEIA Q| THES

gretetL|Ch, Lightinglambert ef= 29 MY, 29 e, FE 37F = HO| 37HX| mj2t0|E S
ZELICL O[H| &4~8 2 &3] 9let ZE Cl0|E{ 7t ZH|=|RELIC B4= half3E gretRtLC.

T IHE M|O|E{= SAMPLE_TEXTURE2D IH22Z AtESIL|CL O] 13 2+= Texture2D, MEg],
float2 UV atel 37tA| m2t0|E & EHELICE 7|0l 1ightAmountdl w 2 18 F715I0 half42

HE US S
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[MainColor] _BaseColor(“Base Color”, Color) = (1, 1, 1, 1)
[MainTexture] _BaseMap(“Base Map”, 2D) = “white” {}
}
SubShader
{
Tags { “RenderType” = “Opaque” “RenderPipeline” = “UniversalPipeline” }
Pass
{
HLSLPROGRAM
#pragma vertex vert
#pragma fragment frag
#include “Packages/com.unity.render-pipelines.universal/ShaderLibrary/Core.hlsl”
#include “Packages/com.unity.render-pipelines.universal/ShaderLibrary/Lighting.hlsl”
struct Attributes
{
float4 position0S : POSITION;
float2 uv : TEXCOORD®;
H
struct Varyings
{
float4 positionHCS : SV_POSITION;
float2 uv : TEXCOORD®;
half3 lightAmount : TEXCOORD2;
H
TEXTURE2D( _BaseMap) ;
SAMPLER (sampler_BaseMap) ;
CBUFFER_START(UnityPerMaterial)
half4 _BaseColor;
float4 _BaseMap_ST;
CBUFFER_END
Varyings vert(Attributes IN)
{
Varyings OUT;
OUT.positionHCS = TransformObjectToHClip(IN.position0S.xyz);
OUT.uv = TRANSFORM_TEX(IN.uv, _BaseMap);

VertexNormalInputs positions =
GetVertexNormalInputs(IN.position0S);

Light light = GetMainLight();
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OUT.lightAmount = LightingLambert(light.color, light.direction, positions.normalWS.xyz);

return OUT;
}
half4 frag(Varyings IN) : SV_Target

{
half4 color = SAMPLE_TEXTURE2D(_BaseMap, sampler_BaseMap, IN.uv) * half4(IN.lightAmount, 1);

return color;

}
ENDHLSL

Shadows

—  DEXte A= E Hofstz{H ol AHE 0| A Shadow StrengthZ EA|Z|= _ShadowStrength
OD2ME|E F7IELICE Float 2400 x7| 242 0.5%LICt. O] 342 CBUFFER E50 F7t&fLICt.

—  JZIXIE Ar8312{H pragma multi_compile2 Z7t6t10 CH2 FEE F71etL|Ct,
_MAIN_LIGHT_SHADOWS

— MAIN_LIGHT_SHADOWS_CASCADE

— _MAIN_LIGHT_SHADOWS_SCREEN

—  Varyings FZH[0]| A|BHEIO| TEXCOORD3Q! float4 2t shadowCoordsE F7}etL|Ct.

—  vert #840|AME=GetVertexPositionInputs &8 AM2510] LENHE Z712 8IE 3702
HetetL|Ct O|H| GetShadowCoord B -5 AFE5I0] HEIA QIX|E MER WOl 2|X|2 Meted £
UA&LICt o] gt2 Varyings 242! shadowCoords2 K& EfL|CE,

—  frag &20|M= shadowAmount?t MainLightRealtimeShadow & +E AtEsto] 27t

shadowCoordS HEBtL|Ct. Strength= 10|A _ShadowStrengths il Zfo = MM El
color t2 _BaseColor7} strength®t shadowAmount & 2 2102 ZHEl ZflL|ct,

LI .t
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[MainColor] _BaseColor(“Base Color”, Color)
_ShadowStrength(“Shadow Strength”, Float)
}
SubShader
{
Tags { “RenderType” = “AlphaTest” “RenderPipeline” = “UniversalPipeline” }
Pass
{
HLSLPROGRAM
#pragma vertex vert
#pragma fragment frag

#pragma multi_compile _ _MAIN_LIGHT_SHADOWS _MAIN_LIGHT_
SHADOWS_CASCADE _MAIN_LIGHT_SHADOWS_SCREEN

#include “Packages/com.unity.render-pipelines.universal/
ShaderLibrary/Lighting.hlsl”

struct Attributes
{
float4 position0S : POSITION;
}
struct Varyings
{
float4 positionCS : SV_POSITION;
float4 shadowCoords : TEXCOORD3;
}
CBUFFER_START(UnityPerMaterial)
half4 _BaseColor;
float _ShadowStrength;
CBUFFER_END
Varyings vert(Attributes IN)
{
Varyings OUT;
OUT.positionCS = TransformObjectToHClip(IN.position0S.xyz);

VertexPositionInputs positions =
GetVertexPositionInputs(IN.position0S.xyz);

/7 BEA YIXE MES el X2 X2
float4 shadowCoordinates = GetShadowCoord(positions);
OUT.shadowCoords = shadowCoordinates;
return OUT;

}

half4 frag(Varyings IN) : SV_Target

{
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/7 2R FES M= Y 2 77|

half shadowAmount = MainLightRealtimeShadow(IN.shadowCoords);
half strength = 1.0 - _ShadowStrength;

half4 color = _BaseColor * max(strength, shadowAmount);

return color;

ENDHLSL

7125 H[O|H{E URPZ ¥ 2{|0|= st2{™ <f7to| 2ti0| LRTIL|C of2Hof A7HE o4~ BE EEdH M.

— {28 URP M[O|C{0f| M 2|X| A&7

—  Z{2E URP MO|EHOl| M ZIH[E} AFESE7|

—  F{2E URP M[O|C{0f| M = AtEB7

—  FH2AE URP MIO|Hof| M DX} AHESH|

AFRIE

TUTORIAL

Converting custom
shaders to URP

Unity Z2HEE AE3t0] HAE 213l Y EQI HO|HE URPZ Hetst= UHS o tHAE S
FEZHM LOLEM .

FEZIE 27|

H1: Cyanilux? FE222 A0l EMR. URP MO|LE 2435t2= ALZXtof|A| R8¢t 2[AA LTt
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SRPE C# ATRIEE AR50 BIC i%
NSgLICh CHS o 22 A

—  HEAE DZNA RIEE
FLIH A HIC{ HlolE of|lof Cist QI AHE{0| 1= Add Renderer Feature 43 Sdlf #IE Y
DIZMAMM AT EES felet = AELICH URPE AMEY W RLIHA T2 G|0|E LEREQL URP
ofl410] ACH= AS 7|ASHAR. URP O M0l = %4 StLte| RLIHA #IE 2 HO|E QLEMET SetE
HE2 50| AELICH 0=
Ol M ket of ALt
MEZ CHE Mol M 2] 23 oMo 2 deldt= 32, LhE A3 EE el Ft2tof| AZsHH
AAHE{ 0| M Pipeline AssetS &7Y5tH M X0| 2= o of| lof HEHE LIt
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using UnityEngine;
using UnityEngine.Rendering;
using UnityEngine.Rendering.Universal;

[ExecuteAlways]

public class AutoLoadPipelineAsset : MonoBehaviour
{
public UniversalRenderPipelineAsset pipelineAsset;
/)R Enf 2| HH|0|E Hof| Start7t ==&
void OnEnable()
{
if (pipelineAsset)

{
GraphicsSettings.defaultRenderPipeline =

QualitySettings.renderPipeline = pipelineAsset;

MRE A QLA 20 THo| T2l oS FEksts ASRE

pipelineAsset;

ChZ MMM = F 7HK |2l HIE2 7|53 CHELICE Stlti= OtE[AEOA|, St ST E T2 2iT{of|A|
Hetgulct

HE Flof 7t Z20]0] FHEIES EE5E2 = £ QA =
Pl xXKS

E{o| MRS HAISHH Z&LICE

- S d

= M7t =5t &
o

|
tHIZHE Ol S3tALE Z|iS UM 2 2tE 8 =Y + AX|T, o2t

ot 2Eof| ofsh FH2{E{ol OpAZ0| HEE|US ] HRA HA|
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— o =
1. U IHEE OAZE HEY W At Y HE|2[Ho| REL|CH HEZ|ES TS MO|HE

Universal Render Pipeline > Lit EE= Unlit@ 2 HATHL|CHO|H o|0|X|ofl= Lit S40] Ltet
A2). Surface Inputs > Base Map A2 HHBILICE O] OA|0A] SHE HE[Z|HE H=E2tDT
HSIELICE

2. EROYREINHE "E'IE'OFII 2571 2Is E== 2l|ofofoi| B XISt SLICE FHEH E M=t
SeeBehind 2{|0|0{E 2(|0|0{ S=0i| 73t = FHEE{off Tl M= FL|C,

© Inspector ® |ighting 2 Navigation =2 &

,, =
H'v v fred Static

Tag Untagged v Layer SeeBehind

Prefab & fred

Qverrides

3.  URPOjAlof M A2 E[= Renderer Data RQEHEE MEHSIL|Ct, Opaque Layer MaskZ 0| S5t04
SeeBehind 20|01 & H|Q|EfLICE 2™ FH2IE{ 7t Al2tELICt.

Filtering
Opaque Layer Mask Mixed...
Transparent Layer Mask Nothing
Everything
Default

TransparentFX

Rendering
Rendering Path

Depth Priming Mode
Ignore Raycast

{ Water
RenderPass ul

Depth Texture Mode

Native RenderPass SeeBehind

Shadows Overlay

Transparent Receive Sh

4. Add Renderer FeatureE 22!5t11 Render ObjectsE MEHSIL|CE

Native F | «q]

Shadows Renderer Features

Transpa  Screen Space Shadows

Post-proc: Full Screen Pass Renderer Feature

Render Objects

Enabled

Data Decal

Dither Effect Feature
Overrides

Stencil
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5. Ol 2ENES| A0 Cist MES AL 0|ES
MEdBHLICE, O] o A0l A= AfterRenderingOpaqueszt &

Layer MaskE 7H2IE{ 0] CH3H MEREI 2[0]0{Q! SeeBehind 2i|0[0{2
2H&5ta Override ModeE Material2 A& SfL|CH 1THAO M THE HE|Z[HS MEHBILICE
Hoae o AA HIHo| ZfM510] RHI0|ESHA| 2= DepthE At
Depth TestE Greater= HAstH A E TANX| Q| H2|7F Y HA HI{o XA E 2|2t

FtH2t =2 RE O E {2t o] AT A S sATLICh

v Draw Character Behind (Render Objects)
Name Draw Character Behind
Event AfterRenderingOpaques
Filters

Queue Opaque

Layer Mask SeeBehind

LightMode Tags

Listis Empty

Overrides
Material ® Character
Pass Index 0
Depth v
Write Depth
Depth Test Greater
Stencil

Camera

6. O AN = CHE QENE Fof A= FHEIES HARAT 2 A2
HO[X| g¢5 Lt o] 2H|E sHZSt2 ™ &£ THE Render Objects 7|5S =
Overrides I 2 S YCl|0| ESIX| §i0tE =M, CHE REHE| of3f OtAZ0| HEE[0f /X

A7} FH2EE =2 QL)

v Draw Character Front (Render Objects)
Name Draw Character Front
Event AfterRenderingOpaques
Filters

Queue Opaque

Layer Mask SeeBehind
LightMode Tags

Listis Empty

A9 7|2 SRP Y2 B2 S ¥ AT Tfo|T2Lolo] PHHBIA| R4E T
F2 oYLt
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A PP A A

D JefT AARIS AFSSHH HAER SRPE RXA| 22[517| #|2 ZEACE NEE £+ AUSLICL
RenderGraph APIE AHE5tH HAR SRP A INAE JHZXMo= Haoh Wi eI E WAMSIH D
mo|matelol M IHAM 2| AAS O{EH ALSEX| BAMOZ LIEE 4 QJELICHL /G J2iZ=
J2Hz HEfO| A|ARIO| OFEL|CY.

HE IHAS o) LA o= HHSHH £ JHA| HHO| ASLICH A= #H mto|Zetel 40| Zhaste|=
20|, EMj= A J2 T A|ARO| MIE mMo|Zafelo] YRE SEXOZ Ha|H = A0 HEHY 450
SYE[= Aol

Bl J2jm A|AEIS ARSI H HEO| HAH SRPO|M QT &= Zint= CHE wAloZ FEE XhAglof
BrL|ct,

z0 2%
RenderGraph APIZ 2 THA S ZH517| Moj| 2fotof & 7|2 %2 Ch3ah 2L

_ 2|AAZS O O|A AFRXIZF RIF 22|SHR| oM, thAl AE JaiZ A|AE ME HES ALREHL|CE
2 E RenderGraph API= 0|2{3t 1SS AFESI0] E|AAE REFL|CE #D Jeimof|M 22lste
2|~ A 282 RTHandles, ComputeBuffers, RendererLists2!L|Ct.

— AN 2aA YmHAE HH A MM IO M HM AT 5 QASLICE

[ -

— O ZY U0 M= A IHAS HAH Q= MAdoF ghL|Ch, 2t M mHA = OffH 2|4 A0 M ef1
MEX| FA[GHOF LTt

— 2o Defmo| A Zholls XI4A0| QLI 5, AL IO 3t WolA AP B LA Tk

Ao = 0|0jX|X| QLT

— o Z|QojM ChS TAOZ 0|0jX|= 52| X440 BRTB|AA0| AR, UHHOI B|AAKH
B I oM AT CHS UEES & UBLICHL S44 AX SH0ME 2 A0 o
2|4 A0t EUSIA| SRR, I £HS BE|SHRIS LT

—  3C JIE HAN 2|AAR C{EE RTHandlesS AFEEILICE O|= AIO|El FEE XHAsD
M3t uhol e @3S njELCt,

2|AA g

HE O A AR WA 2 Y S R = Bt 2t 2429 +F S AIMetL|Ct &, RenderGraph
APIE Sdll 2| &AE HYoH #H 2T A|AR2 oiE AF- 2|2AS HYSHX| gF&LIC T API=
S 2|AAE LIEHH= HES HHeHSIH, AL Xt= 0] #EE 2= RenderGraph APIOH| AHZEHL|CH, HIC
JE= o B[AAE AGoliof ote A HM HiA | 2[AAF HERLICH 67[0)| M 0] HH=A|
fIE] 22T A|ARO| 2|AAS SEBITHE AS Q0[SHX| = AELICE HE AN 2[AAE AISY =
UEF B[AAE BHSHE O 20 HZ2|E HSETHs o0t 22 SAe=z JH JfZ= s
2laA HZ22|E H0{0f 3H= OFX[2F IHA O] 0f| 2| A A 22| SHAIBLICE. O A StH A A Metet
2laA0f 2t WE J T A|ARO| JHE 2 EX ¢ %t”oi HZE2|E HHAISY = AELICH HIE 2T
AARIO| EF B|AAT HQSt IIAS HHSIK| QLOH, AL diE 2[AAE P HE2|E 2|

—= 2o
==

O

O ot |'
r°+ rir

rot

13
| 2
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Hie] J2f o #H e

HIE T M2 HE O D AA-O] T JOtCE X SFE CHA|
SO0f AFEXte| HS0j| et 22 Iyt ZefYoict SHoz HE £ %17I EEH—E—?:! '—IEP.

— A R S DE A0 HAS HHLICH A D Ac| At 2t AT A}

=2 A T

AMESH= B|AAE Of7(0f| A MARLIC,

—  UOY: F W HACME J2 TS FHotAeL|h, o] HAMM £ #H iAo EHS CHE

I A0 M AFESHR| b0 HIE J2f X A|AEIO| ST AT A S ALt oA 5t
JEE BFL I EFY 222 FY + AL02 4HS S HAHLZE sl ELICH Of THAOA
2laAo| 2EE ALELICE 0| Sall Al J2iZ A|ARIO| 2[AAE SEMOZ WHSHY SimE

= ACH, H|S7| 7|2t mHo|Zatelol M A S Ml o HES FI|9t X|HS ALY = ASLIC

— A% 0(XOR JHTES AWLICE AL IHT AAWS HYET) S BE UL HAS MiE
SACHE AYBLICE 2t 0] THA FOj| HC) D2 AIAHS ST 2| AAS MAOLD, TS AL
THAO A 2|2A7F AFBEIX| SHOH 7|Z L] A 0|0f 2

OIAIE HHEZELICE O] A2 2|F FEE= 0{7[0fIM =Hele 4= ASLICH

rot
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TUTORIAL

Converting custom
shaders to URP

o a2z A|ARS AHESHe] #lT oo Zatelof AYk|= A 7|52 Y =
O REZ|ZOIME 2|4 HHS A3l tiHZS S0| ZHY S E0 Mot 18s
HAE dgec.

HE 2OENM K.
TAE DTZ2HH

FEZE 27|

HH= 7S

2E2] 7|

s2U P°I Oft HHAIOIME AFESH0] £[F HIL0| FeFE & 4= UASFLICE O] GlAl= HE|Z[ZE 2
o[o|x|of 2t &4

2 M2l5t] BIE 2tE Mot ZAE T2 M4 7|E LT

1. ©XN ZZHEO| Assets EH0I|M Mot EHE ZE&LICH LEZ 22/5t1 Create > Rendering >
URP Renderer FeatureE ME{BIL|C} 0| 2 TintFeatureZ E*’SE.”-I Ct.

Rendering URP Asset (with 2D Renderer)
Material URP Asset (with Universal Renderer)
Lens Flare

Create URP Renderer Feature
L Lens Flare (SRP)
Reveal in Finder URP 2D Renderer
Render Texture :
Open i URP Universal Renderer
Lightmap Parameters

2. 7|2 TintFeature LY S LS SELICE AH 7|5S 9ISt 48771 ZetEl C# A3RET}
LtEFEFLICE.
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UnityEngine;

UnityEngine.Rendering;
UnityEngine.Rendering.Universal;
UnityEngine.Rendering.RenderGraphModule;

0 references
TintRendererFeature : ScriptableRendererFeature

2 references
CustomRenderPass : ScriptableRenderPass

3 references
PassData

1 reference
ExecutePass(PassData data, RasterGraphContext context

0 references
RecordRenderGraph(RenderGraph renderGraph, ContextContainer frameData

passName = "Custom Render Pass";

builder = renderGraph.AddRasterRenderPass<PassData>(passName, passData))

UniversalResourceData resourceData = frameData.Get<UniversalResourceData=>();

3l 7|59 7|12 A
3. TintRendererFeature0f Ct2 TZHE|S &7JtgHL|C},

—  RenderPassEventE Sdlf ALEXI7t QIAHE A M X|HES ™S > AUSLICH
—  Material2 SAto]| AtEEILICE
—  requirementst ColorZ MXEL|CE

—  ProfilingSamplerg %7|3tgtL|C}. _BlitTexture®?t _BlitScaleBiasOfl HAMAT & =
FID 2 ¥&Lch

—  DOfX|2to Z MaterialPropertyBlockS &2|gLCt.
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public RenderPassEvent injectionPoint = RenderPassEvent.AfterRendering;

public Material passMaterial;
public ScriptableRenderPassInput requirements =
ScriptableRenderPassInput.Color;
private ProfilingSampler m_Sampler;
private static readonly int m_BlitScaleBiasID =
Shader .PropertyToID("“_BlitScaleBias”);
private static MaterialPropertyBlock s_SharedPropertyBlock = null;

4. CustomRenderPass2| 0|2 TintPassZ HZASt D TZMHE|E TintPass S A0 Z=71gtL|Ct,
glci2l=l o|o|X|Q| $ixf AEHO| ME2E|= MIO|C{7} Materialoll ZHEILICEH PassDatas A E MoiEt
mf AH2E|= HIO|E{E MolgfL|Ct, o 7|of M FEJL HMA S o~ = HIO|EE HHBtL|Ct,

private Material m_Material;
private string m_PassName;
private ProfilingSampler m_Sampler;
private class PassData
{
internal Material material;
internal TextureHandle source;

5. TintPassOll Y-AXIE =715t0 HE[2|Z S Xx7|8tstn, #IE Mo|Z2fQlof| A O] IjA9| 9[X|E
X|Fgct.

public TintPass(Material mat, string name)
{
m_PassName = name;
m_Material = mat;
m_Sampler ??= new ProfilingSampler(GetType().Name +

« n

+ name) ;

6. ExecutePass,OnCameraSetup, Execute,OnCameraCleanup &4E AK|EL|CE.
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7. RecordRenderGraph g=0i| of2ff Z=EE FI1EfL|CE,

— resourceData

HAE 7I4ZLICHL ZTAE T2 MY O|F &4 MA EIAK 0| A EAK
7|&X}Hdescriptor) & 7t%

{2 = O ArEL|Ct,

olA
=
=
—  ol22 WHSD M HANS QNILICL BR o A IHZI} BT HeLICH

— A U Blit2 ®xf M4 HIHE CH2 THA S| YO Z AT & JUTE S HIAKNO|
S AtEILICE AddRasterRenderPassE AFEot0] INAE MMBILICE K HIY AN =
passData QIAEIAQ| sourceE resourceData QIAEIAC| activeColorTexture®
ALt

—  UseTexture HIMEZ builder 2/ HIAXE MGt SetRenderAttachmentE &3S
MEBH|C}
=2od .

of

—  OIX|Z2Z builderZt AHEE 2l
ExecuteCopyColorPass &%

b2 AEELICH of2l THAIM W
tEetLct.

i)

i

—  FHN Blit2 SAFE of HE|2|Y S AFERILICH & HW Blit2t S AHSHK 2t passData
OIAEIAQ| HE|2|E S TSI SetRenderFunc 20|l ExecuteMainPass 845

public override void RecordRenderGraph(RenderGraph renderGraph, ContextContainer frameData)
{
UniversalResourceData resourceData = frameData.Get<UniversalResourceData>();
var colCopyDesc =
renderGraph.GetTextureDesc(resourceData.afterPostProcessColor);

“

colCopyDesc.name = “_TempColorCopy”
TextureHandle copiedColorTexture = renderGraph.CreateTexture(colCopyDesc);
using (var builder = renderGraph.AddRasterRenderPass<PassData>(m_PassName +

“_CopyPass”, out var passData, m_Sampler))

passData.source = resourceData.activeColorTexture;
builder.UseTexture(resourceData.activeColorTexture, AccessFlags.Read);

builder.SetRenderAttachment(copiedColorTexture, @, AccessFlags.Write);
builder.SetRenderFunc(
(PassData data, RasterGraphContext rgContext) =>

{

ExecuteCopyColorPass(rgContext.cmd, data.source);
1)
}

using (var builder = renderGraph.AddRasterRenderPass<PassData>(m_PassName +
“_FullScreenPass”, out var passData, m_Sampler))

passData.source = resourceData.activeColorTexture;
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passData.material = m_Material;
builder.UseTexture(copiedColorTexture, AccessFlags.Read);

builder.SetRenderAttachment(resourceData.activeColorTexture, 9,
AccessFlags.Write);
builder.SetRenderFunc(

(PassData data, RasterGraphContext rgContext) =>
{

ExecuteMainPass(rgContext.cmd, data.material, data.source);

8. ExecuteCopyColorPassE HZ3{0F SfLICE. Blitter M= BlitTextureE AFESt=
gr=QiL|ct. o] gfa= CHSE m2to|E 0| AELICE O] KlA|0 M= Of BT S AH8RLICE

public static void (CommandBuffer cmd,
RTHandle source, Vector4 scaleBias, miplLevel,
bilinear)

0| 4= RecordRenderGraph &4 Foj| v x|s{{of StL|C},

private static void ExecuteCopyColorPass(RasterCommandBuffer cmd, RTHandle sourceTexture)

{

Blitter.BlitTexture(cmd, sourceTexture, new Vector4(1, 1, 0, 0), 0.0f, false);

9. O|Hd ExecuteMainPass &t+E H™OEtLICt &M Blit.hlsl0f| SESH= MOICI7} Y= AHEXL
MHE|2|0| SEst2{H _BlitScaleBiasE #SoHA A0k hL|C,

private static void ExecuteMainPass(RasterCommandBuffer cmd, Material material,
RTHandle copiedColor)

s_SharedPropertyBlock.Clear();

s_SharedPropertyBlock.SetVector(m_BlitScaleBiasID, new Vector4(1, 1, 0, 0));
cmd.DrawProcedural(Matrix4x4.identity, material, @, MeshTopology.Triangles,
3, 1, s_SharedPropertyBlock);
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10. CustomRenderPassZ TintPassZ, m_ScriptablePassE m_passZ 0|52 2tz tHABIL|CY,

11. Create HIME L 7|= REE AH|SILICH HAE MAXIE A0 MZ2 TintPassS ALt
renderPassEventS Holst 1 |28 MATtL|C},

public override void Create()

{

m_pass = new TintPass(passMaterial, name);

m_pass.renderPassEvent = injectionPoint;
m_pass.ConfigureIlnput(requirements);

Lt YAl THAIE Sdll Shader Graph M|0|E 2t ZHSSHES MA|E 0] HIEH2 7|5 GAIE O 2|gfL|Ct.
TintColor Z2HE|, BlitSourceE Ar235t= URP Sample Buffer ==, TintColorZ 7|Z BlitSourceS
ZHSH= Multiply =E2 A El ZHEESH G| A JILICEH OF2Ho| A THAE AT E M SLICE

Vertex

URP Sample Buffer Multiply Fragment

Defaully +-—0O uv(4) Output(4) @ ® A(4) Out(4) ®—=————————"""® Base Color(3)

3 BL BIitS /_ ® B4
ource Bl BlitSource ¥
® TintColor(4) @ oz *—0O Alpha(1)

v

Tint Shader Graph
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1. 2 PHEl= 2SS 2016l2{™ Renderer Data @ 2 M E E MENSI 1 Add Renderer FeatureS
Z2lgtL|Ct 220 TintFeature?} TA|EL|C,

Shadov Renderer Features

Tran!  Screen Space Shadows

Post-pr Full Screen Pass Renderer Feature

Enab Render Objects

Dz Decal

Dither Effect Feature
Overrid

2. TintShader GraphE A8t HE|2|HS H-gBILICH

3. Ho2 7|S0l Tint HE[2|Z S 2ot HE[Z|E S AFYLICH

v Tint Renderer Feature (Tint Renderer Feature
NEINE TintRendererFeature

TintFeature &1} 2% 2 022 X2| i3, LEZ2 BIE Xz
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Unity 60llX& Render Graph Viewer &g X|36tH, Window > Analysis > Render Graph ViewerZ
Sl & & ASLICE 0] FOE Sl mHo|=2telof| A o 2 Ho| A= =X mte 4 ASLICH

ject sole endering ger gs Render Graph Viewer
raph URPRenderGraph~¥ Camera Main Camera¥ Pa ter Everything¥ Resource Filter Everything~

[Es] Resource List

[# DefaultShadowTexture (&

ultShadow

)
)

Backbuffer color

kbuffer depth

B B B

B B

Render Graph Viewer %

Draw Objects Pass, TintRendererFeature_CopyPass,, TintRendererFeature_FullScreen Pass=
D5 HIHo| MjAQIL|CE thd A2 ZetotCtH £2 A LICH SHA|TH RIA KT} AL E|= Ao w2} HIHe
A} Hest ZARILICE Pass ListS BX| 1 THA 0| S S2I5HH i A9 M2 HEE &olg 4= Q&L
Draw Objects PassE 22|6™ ‘Failed to merge’ HIAIX| 7} EA[EILICE O] THAO| A Z2%t C|O|E{E CHS
IHAO A YUt AKX Z 7] EQILICE TintRendererFeature_CopyPassHAM T St EX|7}
LMBLICE o] 2XIE s s 2 &LICt

M HE[2|Zo| ZRFL|Ct T2 X E Q| Resources =0l FrameBufferFetch HE|2| 0] JAELICE

= el A E XLl Z+2 0|E(FrameBufferFetch)2| MIO|EE AtSILICH Sixf A T HIHE
MZ2IsH= & B A S 22}0F ShL|Ct 0 F 2 WAl HIELO 2 Tint Shader GraphS $&sf{of
gHLIC} URP Sample Buffer = EE At&3t= T4l HAE g4 = =5 AMZEIL|CL FrameBufferFetch.
hisl I} S| HLSLE A2 TLICE AFAAF LOAD_FRAMEBUFFER_X_INPUT D2 ZTt A2 TtLCY,
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FrameBuffer Fetch

Vertex

\

Fragment

FrameBufferFetch HAE = EE AH83}H= Tint Shader Graph

TintFeature2 S0t &LICE TintPassoll M private static T2HE|E F7}sH0f BFLICH,

private static Material s_FrameBufferFetchMaterial;

Load HIMES AHBSIH] HAR WYXt 2 4= AFLICH

s_FrameBufferFetchMaterial ??= UnityEngine.Resources.Load(“FrameBufferFetch”) as
Material;

ExecuteCopyColorPass0i| Al Blit2 AtA|st11 CHAl DrawProcedural& AHEs{OF rLICt. identity HES
CIA| AFRSHH, & HW| I{ A0 s_FrameBufferFetchMaterial HE|2|Z 2 At8tL|CH & H| THA Q|
QlEALEQ, & HIf IjA Q| Qe A= 1QIL|CH EZZ2X| MZH S CHA| AF3IEZ indexCountE 3,
instanceCount= 12 AFEEILICE

cmd.DrawProcedural(Matrix4x4.identity, s_FrameBufferFetchMaterial, 1, MeshTopology.

Triangles, 3, 1, null);

O|H| RecordRenderGraph HIMEE AFERILICE A HIY TA Q| UseTextureE SetInputAttachment®
CHAIBLICE O] HIME= FrameBufferFetchE AF28t0] O|F T A0 M| ABHLICE,

builder.SetInputAttachment(resourceData.activeColorTexture, 0 )

&N AT SUSH A2 X2[eL .

builder.SetInputAttachment( copiedColorTexture, 0 )
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Render Graph ViewerE 2t0lst HRsICHH MZ & BHL|C} Draw Objects Pass®?t & TintRendererFeature

=
AT Y IHAZ AE R M50| SME= HS 2 = YSLICH Viewer H2| F= FrameBufferFetchE
Edf 2of| HMASICH=E ZHE o|OjetLCt,

B Project B Console Rendering Debugger £ Project Settings Render Graph Viewer

G Graph URPRenderGraphv Camera Main Cameray Pass Filter Everything¥ Resource Filter Everything v

[Ew| Resource List

[# Backbuffer color

[# Backbuffer depth

[# DefaultShadowTexture Pass List

@

h
[ Backbuffer color

@

Draw Objects Pass, TintRendererFeat...

Native Pass was created by merging 3
Raster Render Passes.

(& Backbuffer depth

@

[E _CameraTargetAttachmentA

By

Pass break reasoning
Failed to merge Copy Color into this
native pass.

The render target sizes of the next pass
& _CameraDepthTexture do not match.

[# _CameraDepthAttachment

@

w3El 319 A
FramebufferFetch= Vulkan, Metal, DirectX 125 E}A|EISt= DHIY ZHZE 0| X[ EL|Ct CHE
EHEo| M= AFlo| AKX MZ2lg 223tL|Ct, FrameBufferFetchE AF2SHH CHEZ A2 2F0|
ZEHE0 Y E HIR2CQ AR ME50| shME £ QIOH, UutX O Z H{E{2| AFRRF0| ZEO{FLICE

A JeiZ A|ABIS AFESH= O|AIE O ZotEz{H IH7|X| 2t2|Xtol|l A IHF|X| MES CHRECSSHAR.
Universal RPE &350 Samples @2 22IgtLICt 07|10l URP RenderGraph SamplesE EZEE ¢
AELICt

Universal RP Remove
17.0.3 - May 29, 2024
From Unity Registry by Unity Technologies Inc.

com.unity.render-pipelines.universal

Description  Version History  Dependencies  Samples

URP Package Samples 30.48 MB Import

Collection of scenes showcasing different features of the Universal Render
Pipeline.

URP RenderGraph Samples 113.3 KB Import

Collection of scripts with some examples of RenderGraph and how it is used
within the Universal Render Pipeline.

o{7| X| 22| Xte] Universal RP I{7|X|0fl f URP RenderGraph Samples 2 EE
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0 s2¢ FEE|ZME HHE 7|SE AE3tE Ml 7HX| &8 dMELCHL HAYH ZAE T2
Bt Y AN St H|E e SHO R JHEIEHE vt WHE QohELCt,
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ﬁAHwag

URPE ZAE I

AE D2NH 2HE Fig 1} =& ZUYAZE ASELICE Unity 604 = Default VolumeE
HZBtLICE Project Settings > Graphics > VolumeOlA A28 £ J&LICE 7|0 MEE|= MH2
A Z2HEo FES O|X|X|TH Woj| FIME|l= 252 R QHEI0|=EY + ASLICH

.= —=2 T Mg

Graphics

Volume

Default Profile DefaultVolumeProfile (Volume Profile)
Q

Q The values in the Default Volume can be overridden by a Volume Profile assigned to URP asset and Volumes inside scenes.

Lighting
Adaptive Probe Volumes Options
Post-processing

Bloom

Bloom
Threshold
Intensity
Scatter
Tint

Default Volume M
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Q | Pipeline callbacks | Post-processing | Camera Stacking |

EE0|H 0] 7|8k Moj| F7t=l= 2822

0x
C
X
v}
2
vz
o
4
rot

Unity 62| EECHE ME2R 7|52 &
QHzto|EY & AFLICL

Neutral

URP Asset > Volumes

-

Mol 282 Fotd o 280 H8Y ZAE I NY 2t MY £+ ASLICL 28 ZE0= 22
ZZo| on, S2HE S JR 282 W9 ZE X0l|M Fin2to| 2 O|ELICH YHH 22 OES

I
AFSIH FHH|2t7t Z20[C FA| LHoll AS Tt 252 IS HELICH

£ H|UIE(Vignette), 2E% sTtol =

EAE
IE

TN 22 HE: 2% YTt o[0|X|0fl= 227t M0 UK foH 2EZR JTHo|0|X[0= EF, 2% ottt
Ho| F7t=of S
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URP ZAE IZMA Iy Q3 AL

1

3.

R A= ool FtoEto| N ZAE TRMAS BM3SsHs AALICH Al &0 A Main CameraS
MeEdst i QIABIE| 2 0| 55t0 Rendering TN S & SfLICt Post Processing S48 ME{SL|CY,

Rendering 7]
Renderer Default Renderer (MansionLightingRenc

Post Processing v
Anti-aliasing No Anti-aliasing

Stop NaNs

Volume Global Volume

Rendering Box Volume

Cinemachine
Sphere Volume

Camera
Convex Mesh Volume

A% HollA Global VolumeO| MEHEI MEHO|A QIATE{S| Volume IH'E S XOf NewE 2250
M ProfileS 2tSLICE

@ v Volume

Mode

Weight

Priority 0

Profile 8 Global Volume Profile 1 ® | New  Clone

ZAE D2NH RUE FIIELICL A8 JHsSt 220t LIFE B E Oof2iZ0l|l M &2 %* & AELICH
Add OverrideE £2!5t11 Post-processing= ME{TILICE, O] Of| A0 A& Bloom &2HE
MERZIELICE
Add Override
a

Volume Overrides

Post-processing
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a|

Post-processing

Bloom

Channel Mixer
Chromatic Aberration
Color Curves

Color Lookup

Depth Of Field

Film Grain

Bloom =1 MEl

5. Z 20oll= ©& Settings I'E0| A2, LIS 0|0|X|0ll= SF0il CHet AHO| Lot AUEL|C
v Bloom

Bloom
v Threshold
v Intensity
v Scatter

v Tint

Lens Dirt

6. O| GllAlS| HIHEXE o2 2tE &l =75t 8 Settings E S AFE3IY 2 =5 2FE +

AL

a

Post-processing

Color Curves
Color Lookup
Depth Of Field
Film Grain

Lens Distortion
Lift, Gamma, Gain
Motion Blur
Panini Projection

Shadows, Midtones, Highlights

Split Toning

Tonemapping
Vignette
White Balance
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DU IE AL2SHH FHHIELT) O|SEHof| 2t CHYst TAE TZNA ZTZ2OHAU0| EE|HEEE NS
o 2 QELICE 0| i = Local Volume ZEXHE

=

HS KoM LEZ 2216104 Create > Volume > Box VolumeS MEHSHL|C 1H|7F 2 X0 O
Mottt A0 = Sphere Volumes MEiSHT, 28 I8 Molot= Z2t0|H HAEHE NO|ZE O
MUt Mo{ste{™ Convex Mesh VolumeS MEHSHL|LCE,

Volume Global Volume

Rendering

; ) Box Volume
Cinemachine
Sphere Volume
Camera

Visual Effects

Convex Mesh Volume

2. UAHE{O| Volume I{'20f|A O] =& GI|OIE{E XM M Profiles ME{RILICt O] EE AHESIY
Ches 28Y == AsLICH

Blend Distance: URP7 SHIY S A|ESH= 58 SEI0|HERE 71E H H2|0|H, o]
D20to| H0o|EQIE|= E2to|H Hele| He|L|ct ZAE T2 MY Tih= S2t0| o X0l A
H|0| =0t E|H Z2t0| of| |22 E{9| Blend Distances 26| 10| =QIElL|Ct,

o

b. Weight: ZAE T2 MY 2ato| At Z=E FoletL|CL WeightE 12 H&HstH qute| 2=
E 7t EuCh 022 MHstH 27t MK 4oM, 0.52 MAsHH O|HE 27t 2| 50%

7 gLk,
c. Priority: O] 22 AFZSIE WojlA of2} ZE0 St ¥l 0| Y 1 AFZE =E URP
2 2 4+ YBLICL 277 £342 U297 SOIHLICL S2HT 228 et 3L

@ v Volume

Mode
Blend Distance
Weight

Priority
Profile B Box Volume Profile (Vol ® = New | Clone

Local Volume &%
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3.

otzf o|O|X|of| Ltet A= = Box Collider ZZHE
Mot ct,

i

CH22 URPOIA ALE 7HSSH ZAE T2 NN

TAE DTZ2NAS T2 M M0 2 BESIE & &
ME|

4EE=

AUSLICE,

ALLZ XA SI=S0f B 2HEY 7|7[0 M= 21t TS

II
UHSINQ. Z2HEO|A BHEA] ALESH{OF SHTHH EHU SHERO{0f| A E| AESIA|Z| HEELICH £
CHE ZEOl| HI3H Z2 MM A27F ZEL|CE o] EAM0|M Z2Htof Melet 2utS Zt2fstA| dME 4

2 HL|C.

a3 CL:

EE Ho|El 47| £7 0|40 TM F9/0| 2228 AvtELIC

e 2 A 2201 2t U2 MY DS YYEE A BLIC

s ojulx|o| OfF2 BET B2 RS Salsts FA|S wet MA 1S
N BHELICE
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RS £ 2Cj2E o[0|X|o HytHel £ | REAAEES ZHELIC
At e ME, ME e BEo| X WS FHSS 13 WAL
s 29 2o Bl AXZ ALZSI0] 2 TjMo| MALS Af ZtO2 DjTIELIC)
HaesEs Slojat 2 xo| EHA TRIE|S AlS20|MBILICt
== _ = = = (hid .
(WA E) = e
m= a9l ARl B2 0| Dx19| T} HAK S AZ20|MELIC}
A% 9= £ 252 o|0[X| = ef=sio] X Jfuiat Axo| more AlZao| MBILICH
02| 71X E2=E A2 0] 0|0[X| Lf Chatst Helo] HBES & 4 YALICH
ajmE 20 Aol Ea= of2fe] 220|ES FHsHY T HIS] MA IS QIME &
QLI
T AR FH0217t Ft02te] B AIZHRCH B2 SX0js QEHES Held of
48 OIDIXIOIA St 22 BIALS AlZ20|MBILIC}
T S AIOFZH(FOV)O| DS 4 Moj M 213 HE Acjaste o 20| ),
A3z 27 A= .
~32 3 Erel Zrelo] of T Mo MES|= AX Zaijol2 AFELIC)
Z80f
2] =
R O|=8 2C{o] TR}, OIS E 9 510|210|E S HE 2 ROfELIC}
5t0|2t0| E ’
sa ey Clorst Az Mol Jaixte} 50j20]E0] 71t & ABLICH,
= o 0l0IX2] HDR 28 2@ #elo| 202 ChA| BymELIC}
HlL|E OIDIXI7t SAIT HImsI0] OIX|S S8 242 Ol=YTILICH
sl e SAOA SO LIEILLS =S AS 0|0[X|o|H B0 2 L2 &
£ a8 UEE HIB Aol MES HALICH,
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Yt o|0X]: 24 221 vl gyst, otet 00X 24 22 2ot

2

M S ZAE T2ANY 2at= A FHH2E7t FtH2e] & AZHEL) WEA SX0l= QENHES
I mf o|O|X[oil M HWSt= S2] HS AMS 0| FEILICH F2 QENET WA SHO|AL =&
AlZto| & mf 2L T,
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BM S8 A

URPS AI23IE [I2 RE FAE D2AAl B39 OH7IXIE BN 2|5 28 AL AIRSIOE, B M
So| TRHE|S BAst AHsER N L 250 B M 22 ou{ato|= 2 Fksof SLich

TZHE| A4
DM 528 7|HE MEIRLICH
=M
Mode —  Camera Only: 7tH|2te] ST f%* oto] QENE| 5218 MEYLICh
0| 7|42 M HEE AL2SHX| 22 Camera and Objects 7|'HELH M50
E5LCL
— Camera and Objects: 7t0|2te} A QEMEQ| XS D& HEPL|C
AY ENME DM HE I} 702t 24 HEE Fo{&LIC
. oo EAg MEPLICL ER0| H2 D2MULE 452 EX|0 AIZE EER
Quality | xystacy.
Intensit 2M 28 HEO ZEE 00 17HX|Q gt 2 MABfLICt 20| 245 &3] 2147t
ntensi
y ZHXIX|2 Clamp IH2t0|E{of 2} 50| MsHe o~ USLICE
Ftofjet 2O 2 olst K7t RX|E £ s 2|0 Zo|E MHPLIC o] 42 wE
Clamp £Eo| 22 E Hetsto] M5 H|80| 2 —01|—H: A LXIFLICE 22 2HHol E|of
SAE CHH| H|22 ZFELICE Zhol Hel= 00l 0.27kKILICE 7|22 0.05 LTt

—  Quality ¥57|: S Y2 {FH 450 LR AZH 20| 42 4 ASLICH

— Mode Z2HE|E Camera and Objects0llA| Camera Only2 ¥Z: 0| 7|#H0| Camera and
ObjectsECt 450| E2&LICH

—  Clamp ®F7|: Unity7t 12{t= 2|t £ HE £ JSFLICH 20| HEFE 50| FHELICH
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CHATREES ARSI} EAE DRAA IZNUS EXHOZ ZYY 45 YSLICL OIS TS oAl 28
TS FHE YHS B ELICH HIYEJH HRE 29 TCS Sa MA HIY|E K|S Hof +
0f

using UnityEngine;
using UnityEngine.Rendering;
using UnityEngine.Rendering.Universal;
public class PPController : MonoBehaviour
{
/7R Hm T AH0|E Hoj Start7t =&
void Start()
{
Volume volume = GetComponent<Volume>();

Bloom bloom;
if (volume.profile.TryGet<Bloom>(out bloom))

{

bloom.intensity.value = 0;
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7 |2y A EqE

AYoM = LErH o= Tt FHH|2tol| M Hi2tE = XM EE|E ShLte] Hof| Zelsh=s 7150] 2L

Of2f o|0|X[2] FHEZOME A L QUHES| HE 7 ASLICH 2ok Ofo| =2 Mbtof|
FtEH =2 EAEMM 2

FtH|2E AEHZ AR OflA|
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ol 7Is& 2¥st

rr
o

HE dHEUSLC

FOIM 2EZ 22/6t1] CameraS MEiSI0] 7|2t E THELICH QLR 2|2 HEHEES
I1I71%.*LIEL

Inspector > Camera Settings Il'd & AI&5t0{ 0| 7H|2tE Render Type OverlayE MXatL|LCE,

Bt v Camera

Render Type Overlay

3.

Projection
Projection Perspective
Field of View Axis Vertical
Field of View
Clipping Planes Near 0.3
Far 1000

Physical Camera

Fto2tet U S AY RERE0| CHsl| Af 2|0]0{E 2HSLIC.

User Layer 6 Highlight

User Layer 7 SeeBehind

User Layer 8 Chandelier

User Layer 9 Overlay

QIAHEE AFE5to] 7t0[2t2| Rendering > Culling MaskE iH|0| EgtL|CE,

Rendering (7]
Renderer Default Renderer (MansionLightingRenc~
Post Processing

Clear Depth v

Render Shadows v

Culling Mask Overlay

Occlusion Culling v

HoflM HMgtet g2 FtHELE 0|S¢t CHS 2o]o] 2{2|ofof| b X|5to] AIY LBMES =7t
IXIE XL,
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6. Rendering > Culling MaskE Ci|0|E5t0] H|Ql FtHI2t0i M 2H{2{|0|E HHZSIK] =5 BfLICt.

Stack

Cameras

Overlay Camera Overlay

7. Stack {20l M ‘+’ HES ALE510{ Overlay CameraE =7tefL|Ct.

TS ArEeh A H|Of

EAE D2 HY0l|lM 8150] TEZ AEHS HO{5t0 HEFYO| FtHELE SHL = FIISHAHLE HAY &
UAFLICHL LS ZE WA S HZESHAIR.

using UnityEngine;
using UnityEngine.Rendering.Universal;
public class StackController : MonoBehaviour
{

public Camera overlayCamera;

/7 B W T2 A0 E Hoj| Start?t = & &

void Start()

{

Camera camera = GetComponent<Camera>();

var cameraData = camera.GetUniversalAdditionalCamera
Data();

cameraData.cameraStack.Remove(overlayCamera);
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SubmitRenderRequest

AP]

ALS AHEXI2| 3tHO| ol CHE CHAM| HE St 42 WE /UELICH SubmitRenderRequest API=
Ol2{st SMOE MAEASLICH SE AtE MAmEASLIC

- | =

AZ2I 7|5 RY

Ofzf ASREE= AEXIIL 3HH L) GUIE 2T IS o1 4f RenderTexturedi| AGZLICE 0| ATREE
o|Ql Ftof|2tol| HZsHof BfL|C RenderTexture?t Start S0 A MME|H, 0| HIE HAT} 240!
1920x1080L! 4 El A X QIL|C} AFE XLVt ‘Render Request’ HES =23 RenderRequest HIM =7t
SEELICH

RenderRequest | - E0]l= Camera ZZHEO| TS 2| AT} QUELICH RenderPipeline.StandardRequest
QIAHAE MAMSHCHS SR AbE ¢! IHo| X 2}10| RenderRequest Z2{| A9 I E K| ASH=X| EolgtL|ct.
X|st= AL, Start 280l A X738t RenderTextureE 0] @& QEHMEQ| jAOZ MK st
RenderPipeline.SubmitRenderRequestE AH2st0] HIHAE X7|3BtLICE, O] HINE= 72t
QIAEIAQL QX QHHES AEBIL|CH.

O] A|&of| Texture2DOl|= $x Mol H{ 20| BH USLICE 0|2 THU 2 MESI2{H HX RenderTextureS
Texture2D QAUAE A Z FteljoF THL|C}, ToTexture2D HAEE 3t 71X| HOZ ARE 4= AUSLICE.
Texture2DE2 &t LI Texture2D QIAEIA S EncodeToPNG |31I)\‘I':E AH23H0] HEO|E HH°"—
7tM 2 4= UELICE 33 CFS System.l0.File2| WriteAllBytes HIA =S AFE235t0] HIO|E H{E S THAUZ
&gt

AT EE HIE AHSSHH AU 2| Assets EL ofz{ofl M{E 44 El RenderOutput ZL 0] A3 ZIAkO|
AMEEL|CE oY O|E2 R_E A|ZISHH 00| A] 100,000 At0|2] 22| H4=7} Flofl 2&LICE
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using UnityEngine;
using UnityEngine.Rendering;
[RequireComponent(typeof(Camera))]
public class StandardRenderRequest : MonoBehaviour
{

[SerializeField]

RenderTexture texture2D;

private void Start()

{

texture2D = new RenderTexture(1920, 1080, 24);

}
/1 MNEX7LGUIHES 23/5HH
=

=
/76 TS Hre

=l HH 230 SELIC

4 QTS Chst 53 SAKTL E3E
private void OnGUI()
{
GUILayout.BeginVertical();
if (GUILayout.Button(“Render Request”))
{
RenderRequest();
}
GUILayout.EndVertical();
}
void RenderRequest()
{
Camera cam = GetComponent<Camera>();
RenderPipeline.StandardRequest request = new RenderPipeline.StandardRequest();
if (RenderPipeline.SupportsRenderRequest(cam, request))
{
// 2D HIAK
request.destination = texture2D;
RenderPipeline.SubmitRenderRequest(cam, request);
SaveTexture(ToTexture2D(texture2D));

}

void SaveTexture(Texture2D texture)

{
byte[] bytes = texture.EncodeToPNG();
var dirPath = Application.dataPath + “/RenderOutput”;
if (!System.IO.Directory.Exists(dirPath))
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System.IO0.Directory.CreateDirectory(dirPath);

}

System.I0.File.WriteAllBytes(dirPath + “/R_" + Random.Range(©,
100000) + “.png”, bytes);

Debug.Log(bytes.Length / 1824 + “Kb was saved as: “ + dirPath);
#if UNITY_EDITOR
UnityEditor.AssetDatabase.Refresh();
#endif
}

Texture2D ToTexture2D(RenderTexture rTex)

{

Texture2D tex = new Texture2D(rTex.width, rTex.height,
TextureFormat.RGB24, false);

RenderTexture.active = rTex;
tex.ReadPixels(new Rect(@, 0, rTex.width, rTex.height), @, 0);

tex.Apply();
Destroy(tex);//H=22| &4 &X|
return tex;
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o{7| x| 22| X} &<l Shader Graph I{7| X|0i| | Shader Graph == O|A| 2t0]22{2| & =0l

Shader Graph

17.0.3 - May 21, 2024
& Installed as dependency

From Unity Registry by Unity Technologies Inc.

com.unity.shadergraph

Description  Version History  Dependencies  Samples

Procedural Patterns 1003.56 KB

This collection of assets showcase various procedural techniques possible
with Shader Graph. Use them in your project or edit them to create other

procedural pattens. Patterns: Bacteria, Brick, Dots, Grid, Herringbone, Hex
Lattice, Houndstooth, Smooth Wave, Spiral, Stripes, Truchet, Whirl, Zig Zag

Node Reference 9.72 MB

This set of Shader Graph assets provides reference material for the nodes
available in the Shader Graph node library. Each graph contains a description
for a specific node, examples of how it can be used, and useful tips. Some
example assets also show a break-down of the math that the node is doing.
You can use these samples along with the documentation to learn more
about the behavior of individual nodes.

Feature Examples 734 MB

This set of assets provides examples for how to achieve specific features
and effects in Shader Graph - such as parallax occlusion mapping, interior
cube mapping, vertex animation, various types of UV projection, and more.
While not intended to be used directly, these examples should help you learn
how to achieve these specific effects in your own shaders.

st
=

2+ QaLich

0| =20 AAZ0M BAICZ H|ZH0]| AL 753t Unity 62| MHE2& Shader Graph M|O|{of] CHsH
Ot AN R.
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Fullscreen Shader Graph
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Render Pipeline Converter
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#include <IUnityInterface.h>

#include <IUnityProfiler.h>

static IUnityProfiler* s_UnityProfiler = NULL;

static const UnityProfilerMarkerDesc* s_MyPluginMarker = NULL;

static bool s_IsDevelopmentBuild = false;

static void MyPluginWorkMethod()

{
if (s_IsDevelopmentBuild)
s_UnityProfiler->BeginSample(s_MyPluginMarker);
// Unity ZEMA2{0f| A “MyPluginMethod”2 E11 42 TFE,
//
if (s_IsDevelopmentBuild)
s_UnityProfiler->EndSample(s_MyPluginMarker);

}

extern “C” void UNITY_INTERFACE_EXPORT UNITY_INTERFACE_API UnityPluginLoad(IUnityInterfaces*
unityInterfaces)

{

s_UnityProfiler = unityInterfaces->Get<IUnityProfiler>();
if (s_UnityProfiler == NULL)

return;

s_IsDevelopmentBuild = s_UnityProfiler->IsAvailable()
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s_UnityProfiler->CreateMarker(&s_MyPluginMarker,
“MyPluginMethod”, kUnityProfilerCategoryOther,
kUnityProfilerMarkerFlagDefault, 0);

}

extern “C” void UNITY_INTERFACE_EXPORT UNITY_INTERFACE_API UnityPluginUnload()
{

s_UnityProfiler = NULL;

Fot 2|laa
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v Screen Stencil (Render Objects)

Name
Event
Filters
Queue
Layer Mask
LightMode Tags
Overrides
Override Mode
\WEICHE
Pass Index
Depth
Stencil
Value
Compare Function
Pass
Fail
Z Fail
Camera

Screen Stencil #E2] 7|5
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ScreenStencil
AfterRenderingOpaques

Opaque
Screen, Occluder

Material

® StencilOnly
0

Always

Replace
Keep
Keep
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OnBeginCameraRendering(ScriptableRenderContext context, Camera camera)
isMainCamera = camera.CompareTag('MainCamera");

if (!isMainCamera && screenScene == )

{

return;

ToggleMainLight(currentScene, isMainCamera);
ToggleMainLight(screenScene, !isMainCamera);

SceneMetaData sceneToRender = isMainCamera ? currentScene : screenScene;
RenderSettings.fog = sceneToRender.FogEnabled;

RenderSettings.skybox = sceneToRender.skybox;

if (sceneToRender.reflection != )

{

}

RenderSettings.customReflectionTexture = sceneToRender.reflection;

if (!isMainCamera && camera.cameraType == CameraType.Game)
{

}

camera.GetComponent<OffsetCamera>().UpdateWithOffset();

ToggleMainLight(SceneMetaData scene, value)

if (scene != && scene.mainLight != )

{
}

scene.mainLight.SetActive(value);

s =01
HYote] =4 AM 0| el 4
LS FXISHL, 2ol §loH XMREM 5

HA
X2 Sof 413 ACIYS FHLICL
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Renderer Features

v Decal
Technigue Automatic
Max Draw Distance 1000
Use Rendering Layers

v Global Volume Feature (Global Volume Feature)
Name GlobalVolumeFeature

Base Profile 8 LowQualityVolumeProfile (Volume Profile)

v Screen Stencil (Render Objects)
Name ScreenStencil
Event AfterRenderingOpaques
Filters

Queue Opaque

Layer Mask Screen, Occluder

LightMode Tags
Overrides

v Temp Post (Render Objects)

Name TempPost
Event AfterRenderingTransparents
Filters

Queue Opaque

Layer Mask Temp_Post

LightMode Tags
Overrides
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Update()
t = m_OverrideTransition ? m_ManualTransition : ElapsedTimeInTransition / m_TransitionTime;

if (InTransition)
{

ElapsedTimeInTransition += Time.deltaTime;

if (ElapsedTimeInTransition > m_TransitionTime)
{
TriggerTeleport();

ElapsedTimeInTransition = Mathf.Min(m_TransitionTime, ElapsedTimeInTransition);

ElapsedTimeInTransition —= Time.deltaTime * 3;
if (ElapsedTimeInTransition < @ && CoolingOff)
{

Cooling0ff =
}

ElapsedTimeInTransition = Mathf.Max(@, ElapsedTimeInTransition);

if (m_Loader != & !'Cooling0ff)
{
tSquared = t * t;
m_Loader.SetVolumeWeights(1l - tSquared);
}

Shader.SetGlobalFloat(m_TransitionAmountShaderProperty, t);

ScreenTransitionManager.cs Update HIME

Quality

Levels (.
Quest2

Low

Switch

High
MobileDeferre
Mobile Forwa

Default

Add Quality Level

A=
T

e
A
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