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CENA

— Universal Render Pipeline i1 /2
— SN EEE L Universal Render Pipeline ft %4
— Universal Render Pipeline 3£ A& {7~

— Universal Render Pipeline 12.0.05:# D) Ae 7~
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Unity Rendering Design

— Scriptable Render Pipeline 7] 4218 4L 4;
— C# rendering layer API
- JHE : https://github.com/Unity-Technologies/ScriptableRenderPipeline
- JERA ST LA H & X Render Pipelinef# itk J7 %
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Unity Rendering Design

— Scriptable Render Pipeline 7] 4218 4L 4;
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Unity Rendering Design
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-  EBTEYE 2k High-Definition Render Pipeline (HDRP)
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Color Texture
Static Batching (By Shader)

Inner Spot Angle

Main Directional Light
Per Object

Per Camera
Attenuation

Number of Cascades
Control by Distance
Shadow Bias

Shader Graph

Camera-relative Rendering

Built-in Lit Uber Shader

Additive

Multiply

Light Distance Fade

Shadow Cascade Blending

Two Sided

Order In Layer

Camera Replacement Material
RenderPipeline.BeginFrameRendering
RenderPipeline.EndFrameRendering
RenderPipeline.BeginCameraRendering
RenderPipeline.EndCameraRendering
UniversalRenderPipeline.RenderSingleCamera
ScriptableRenderPass

Custom Renderers

Post-processing

Object

VFX Graph (GPU)

Unlit

Number of Layers

Surface Mask

2D Lights

»

BRI TIREX
=

Yes
Yes
ectangle (Baked Rectangle (Baked)
Not supported Yes
Multiple Passes Single Pass

legacy —inverseSquared
204 QA ]

Constant clip space offset + normal bias Offsets shadowmap texels in the light direction +
normal bias
Yes
|StandardShader — ltShader |
Not supported
Not supported
Not supported
Not supported
Not supported
Not supported
ses Post-Processil
Not supported
Not supported
Not supported
nlimited
Not supported
Not supported

& unity



URP Renderer Feature
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= Hierarchy

@ ToonOutlinePost
@ Main Camera
@ Directional Light
& Environment
@ Characters
@ Reflection Probe.

M Project B Console

+v

RLocal

* Favorites Azseials

Q, All Materials
Q, All Models
Q, All Prefabs

@ Assets
M _CompletedDemos
M _WipDemos
M Extemal Assets
M ProBuilder Data
M Resources
B Scripts
M TextMesh Pro

M Packages

B _CompletedDemos
_WipDemos

M External Assets

B ProBuilder Data

M Resources

M Scripts

a TextMesh Pro

@ Camera

&) DefaultForwardRenderer
2 License

® Assets/License.pdf

A There are 13 objects in the Scene with overlapping UV's. Pleas:

Ll O EXERNREE

A i #scene owGame
& Sshaded b e w2 v B0 v

o the details list below or use the 'UV Overtap' visualisation mode in the Scene View or Lightmaps in Lighting Settings for more information
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1.3

<Q

<Q

Bl

a8

b4
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Experimental Packages In Use v

© Inspector

Asset Labels

AssetBundle

None

2 R License (Default Asset)

& 28°C 5%

& Account v Layers

AMEQ® z0 R B

v Layout

None

& =
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Camera Stack HHVLHES

— URP W% & TR iR ANl “Base Camera”#1“Overlay Camera;
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[Apivot RLocal
a

#Scene  owGame
& Shaded
% v Q FPSCameraDemoStacked H

¥ @ FPSControllerP1

¥ () FirstPersonCharacter
%

¥ @ Capsule

¥ @ FPSControllerP2

¥ @ FirstPersonCharacter
%

¥ @ Capsule

% » @ CharacterCamera

Y% » @ ArenaCamera

¥% » @ ShooterLevel

¥  » @ ShooterEnvironmentSetup

//
//
//
// //
MProject B Console
T
* Favorites 4 Assets > _CompletedDemos > FPS > >
LRI W FPSCameraDemoStacked
O, All Models

€ FPSCameraDemoStacked

Q, All Prefabs ), FPSCameraDemoStackedSettings

@ Assets
@ _CompletedDemos
M 3DCharacterUl
M 3DSkybox
s Cockpitview
@ FPS
G Data
M FPS_Demo_Profile
M Materials
M Models
M Prefabs
M FPSCameraComplet
m FPSCameraStacking
M FPSRenderPass
@ ToonOutlinePostproce
mData
I Materials
B Shaders
M UnityOcclusionDemoC
@ _WipDemos.
M Portals
B ScriptableRenderPasst
ma Splitscreen
G External Assets
M _FPSSample
M AlienPlants
M Barrel 5

@ There are 3 audio listeners in the scene. Please ensure there is always exactly one audio listener n the scene.

Pl O EXERAGEERONS g0 m @ =" 9

W~ Gizmos v

FirstPersonCharacter

)

Experimental P.

© Inspector

§§_  FirstPersonCharacter
Tag MainCamera

A Transform

Position

Rotation

Scale

v Camera
Render Type
Projection
Projection
FOV Axis
Field of View
Physical Camera

Clipping Planes

Rendering
Renderer
Post Processing
Anti-aliasing
Stop NaN
Dithering
Render Shadows
Priority
Opaque Texture
Depth Texture
Culling Mask
Ocelusion Culling

Environment
Background Type
Volume Mask

Volume Trigger

Output
Output Texture
HDR
MSAA
Viewport Rect

Allow Dynamic Resolution
Target Display
Target Eye

Stack

GunCamera

1 v Audio Listener
& v Flare Layer

& Account v Layers

¥ Layer Default

X 0 Y 08
X0 Yo
51 i
Base
Perspective
Vertical

°
Near 0.1
Far 250

v Layout
a
Static
CES
zo
zo
7
o
80

Default Renderer (UniversalRenderPipelineAsset_Renderer)

v
Fast Approximate Anti-aliasing (FXAA)

v
0

Use Pipeline Settings
Use Pipeline Settings
Mixed...

v

Skybox
Default
None (Transform)

None (Render Texture)
Use Pipeline Settings
Use Pipeline Settings

X0 Yo
W 0.5 H1
Display 1

Both

Overlay

Universal Additional Camera Data (Script)

& 24°C

Add Component
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XERO
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Post-processing (v3)

— URP{E & ¥ VolumetE 2t 47 5
JUSE

ppsv2 UniversalRenderPipeline
PostProcessEffectSettings  VolumeComponent

PostProcessProfile VolumeProfile

PostProcessManager VolumeManager

Without post-processing
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® New Tab

M Gmail  © Unity Tech 5 < Unity Technologi.. €Q Unity Forum @ unity - YouTul v t aphic G lium Inc.-Share @ Minimum Specs -.. €3 Unity - Manual: V... [l Unity|Slack @ YouTube FaY Mastering L¢ 2 Maps &
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bilibili i

X unity

EFEVEIRE

xr interaction toolkit unity

bilibil

direct interactor, ray interactor, socket interactor

pico
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# Scene i = Hierarchy 2 i  WmProject
Dy @v H v o~ Qv 2 @ & ¢v @ mv @y +- o 2 +- a
Q sampleScene* i v % Favorites
& Main Camera Q, All Materials
@ Directional Light O, All Models
& Example Assets O, All Prefabs
M Assets
@ Packages
i Burst

B Core RP Library
B Custom NUnit
B JetBrains Rider Editor
M Mathematics

B Newtonsoft Json
mu Searcher

i Shader Graph
M Test Framework
extMeshPro

s Timeline

i Unity Ul

M Universal RP

B Version Control
B Visual Scripting

M Visual Studio Editor

o5 Game

Game ~ Display1 v Free Aspect > Scale @ 1% Play Focused ~ Mute Audio Stats Gizmos ~

isual Studio Code Editor

Q Layers v 2byj v
a i | @ Inspector a
D s e x B
Assets
B ExampleAssets
B Materials
resets
B Scenes
B Scripts
ettings
M Station_MS2
W Tutorialinfo
R Readme
&) UniversalRenderPipelineGlobalSettings

&
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URPEMEN
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Hierarchy

+ a

@ sampleScene
 Directional Light

K
@ Main Camera
& Global Volume
9 K4_Red (1)

M F2_Red (1)

& GameObject
& DollyTrack1
& DollyCartt

M Project B Console
+v
* Favorites
Q_ All Materials
Q, All Models
O, All Prefabs

M Assets
& Packages
M Burst
M Cinemachine
s Core RP Library
M Custom NUnit
M JetBrains Rider Editor
M Mathematics
M Newtonsoft Json
Recorder
M Searcher
M Shader Graph
B Test Framework
M TextMeshPro
M Timeline
a Unity Ul
s Universal RP
i Version Control
M Visual Scripting
M Visual Studio Code Editor
ma Visual Studio Editor

Ll © X
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2 i #Scene osGame [HTimeline & New ShaderGraph
2 Hv @y Wy iy

Assets
W Heavy-Spaceships_01
B Heavy-Spaceships_04
™ Lensflare
Bu Nebula Skyboxes
B Scenes
Station_MS2
DollyCartiTimeline
B8 Global Volume Profile
# New Lens Flare (SRP) 1
# New Lens Flare (SRP)
& New Shader Graph 1
& New Shader Graph
® shader Graphs_New Shader Graph
&) UniversalRenderPipelineAsset
& UniversalRenderPipelineAsset_Renderer
& UniversalRenderPipelineGlobalSettings

y

<Persp

® me Q-

© Inspector

Layers
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deferred-laser-combat - SampleScene - Windows, Mac, Linux - Unity 2021.2.069.3335 Personal <DX11>

File Edit Assets GameObject Component Jobs Window Help

er- & oo O, lLayers v Layout ~
Hierarchy 2 i iScene o®Game i @ Inspector B
St o 2 Game v Display1 v Free Aspect ~ Scale . 1.5x Play Focused v Mute Audio Stats Gizmos ¥
Q SampleScene H
@ Main Camera Statistics
@ Plane Audio (suspended):
&) GlobalVolume DSP load: 0.1%
@ LeftsideLasers Stream load: 0.0%
@ sgg‘i‘diﬁawg Graphics: - FPS (Playmode Of
DiNoan g CPU: main 4.4ms render thread 2.5ms
@ Envionment Batches: 740 Saved by batching: 0
t @ Sphere Tris: 2715k Verts: 457.2k
. Screen: 1224x774 - 10.8 MB
-] - SetPasscalls: 161 Shadow casters: 468
| Visible skinned meshes: 0
1 ‘ e e
Animator components playing: 0

¥ - i - S 1R ]

M Project B Console o
Sps a 2
* Favorites +Assets
O, All Materials
Q. All Models
Q_ Al Prefabs

M Materials

M PolygonSciFiCity

M Prefab

M Scenes

Scripts

M Settings

M Textures

&) UniversalRenderPipelineGlobalSettings

@@ Assets
m Materials
M PolygonSciFiCity
B Prefab
M Scenes
e Scripts
M Settings
s Textures

@ Packages
i Burst
B Core RP Library
B Custom NUnit
i JetBrains Rider Editor
M Mathematics
B Newtonsoft Json
e Searcher
W Shader Graph
B Test Framework
B TextMeshPro
B Timeline
s Unity Ul
e Universal RP -

@ Reduced additional punctual light shadows resolution by 2 to make 4 shadow maps fit in the 512x512 shadow atlas. To avoid this, increase shadow atlas size, decrease big shadow resolutions, or reduce the number of shadow maps active in the same frame XS RO
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+ Q samplescene*
@ Main Camera
@ Directional Light
@ Post-process Volume
& Example Assets

M Project B Console
+-
* Favorites
O, All Materials
O, All Models
O, All Prefabs

> Assets
G Packages
i Burst
I Core RP Library.
I Custom NUnit
M Input System
s JetBrains Rider Editor
s Mathematics
M Newtonsoft Json
B OpenXR Plugin
s Searcher
i Shader Graph
B Subsystem Registration
M Test Framework
TextMeshPro
i Timeline
i Unity Ul
M Universal RP
i Version Control
I Visual Scripting
M Visual Studio Code Editor
W Visual Studio Editor
s XR Legacy Input Helpers
B XR Plugin Management

o

2 i #sScene o®Game

? | Er @ | EE - W

Assets

BR[O

ExampleAs..  Materials Presets Scenes scripts Settings  Tutorilinfo

> » O, layers v Layout v
i @ Inspector ® Lighting 2
Qv 2 @ % ¢v ® m~v D~
xR NewMater..  Readme  UniversalR
*
<« Assets/scenes/samplescene.unity ®  AsserLavels
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R T O layers v Layout v

2 i # Scene o®Game i @ Inspector @ Lighting 2t
2 @Y @Y  HE - Wy Ov 2 & % ¢v & mv O~

+ @ SampleScene* H

@ Main Camera

& Directional Light

& Post-process Volume

@ Example Assets
@ WorkshopSet >
& Props >
@ Light Probe Group

@ Reflection Probe.

& Sphere

& Sphere (1)

& Sphere (2)

@ Sphere (3)

M Project B console 2t
S a e e x B0
* Favorites Assets
O, All Materials
O, All Models

VE L maaEEEEERQQ

» Bm Assets
(aw Packages ExampleAs... Materials Presets Scenes Scripts. Settings Tutorialinfo
Burst
i Core RP Library
i Custom NUnit
Input System
W JetBrains Rider Editor
s Mathematics
Newtonsoft Json
M OpenXR Plugin
s Searcher
i Shader Graph
B Subsystem Registration
M Test Framework
W TextMeshPro
i Timeline
i Unity UI
B Universal RP
i Version Control
i Visual Scripting
I Visual Studio Code Editor
i Visual Studio Editor
M XR Legacy Input Helpers
M XR Plugin Management

New Mater..  Readme  UniversaR..
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