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FRRAMLET S Unity bR

Desktop
Operating system

Operating system
version

CPU

Graphics API

Additional
requirements

CPU

i7-9700

17-7700

i5-9500

Windows

Windows 7 (SP1+), Windows 10 and
Windows 11

hitecture with SSE2
instruction set support

DX10,DX11, DX12 capable.

Hardware vendor officially supported
drivers.

For development: IL2CPP scripting
backend requires Visual Studio 2015 with
C++ Tools component or later and

Win s 10+ SDK

For all Desktop operating systems, the Unity Player is supported on workstations, laptop or tablet form factors, running without emulatio

2060
1050T

G730

Universal Windows Platform

Windows 10+, Xbox One, Xbox Seri
XIS, HoloLens

hitecture with SSE2
t support, ARM, ARM64

DX10, DX11, DX12 capable GPUs.

cially supported
drivers
For development: Windows 1 4-
bit), Visual Studio 2015 with C++ Tools
component or later and Windows 10+
SDK

Apple Silicon, e with SSE2

Metal capable Intel and AMD GPUs

Apple officially supported drivers.

For development: IL2CPP scripting backend
requires Xcode. Targeting Apple Silicon with
IL2CPP scripting backend requires macOS
Catalina 10.15.4 and Xcode 12.2 or newer.

Linux

Ubuntu 20.04, Ubuntu 18.04, and
Cent0S 7

x64 architecture with SSE2 instruction
set support

OpenGL 3.2+, Vulkan capable.

Gnome desktop environment running

on top of X11 windowing system

Other configuration and user

environment as provided stock with the
orted distribution (such as Kernel

or Compositor)

Nvidia and AMD GPUs using Nvidia

official proprietary grapt driver or

AMD Mesa graphics driver.

, container or compatibility layer.
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One Pass Deferred
Rendering/Forward+

Forward

Deferred Renderring




HRPZ2.x

HRP2 FRAMEWORK Pipeline

RenderTexture

Y Y Y
Data Driven Renderer Renderer Renderer
RendererSettingsData ] I ‘

Manager Manager Manager Manager Manager Manager
o 2
=4 Manager Manager Manager Manager Manager Manager §
Q a
= e
5 l l z
- o
H d 2
'H.| PassRenderinginitData Pass Pass Pass Pass Pass Pass Pass Pass E

201 SubPass SubPass SubPass| SubPass SubPass |SubPass
r.! | PassRenderingTextureData Pass Pass Pass Pass Pass

Data Driven SubPass SubPass SubPass SubPass SubPass SubPass

PassRenderingSettingData Pass Pass Pass Pass
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IBDR

FIRIRERSIEAAIMERE(L(C, & T TBDR (Tile-
Based Deferred Rendering) AY4F4:

® STIFRERISTRGIR (B4 Tile& X 1615KF)
® Cluster-Based Deferred Rendering (7JLA
BTy H—LRTTRIE A Tile32, 6477)

® Forward+ Rendering ({/L{3ERRYIIRIEER)

o Divide screen

into tiles

« Fit asymmetric

frustum around
each tile

o Use z buffer from
depth pre-pass
as input

o Find min and max
depth per tile

¢ Use this frustum for

intersection testing
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GBuffer & multi-Material

GBuffer0
GBufferl
GBuffer2
ColorRT

DepthRT

MetalDepth

GBuffer0
GBufferl
GBuffer2
ColorRT

DepthRT

MetalDepth

GBuffer0
GBufferl

GBuffer2

Format

ARGB32

ARGB32

ARGB32

RGB111110Float

D2458

RFloat

ARGB32

ARGB32

ARGB32

RGB111110Float

D24S8

RFloat

ARGB32

ARGB32

ARGB32

Motion Vector X

Motion Vector X

G
Normal
Albedo
Motion Vector Material ID
Lightmap + Emission + IBL
Depth

Custom Depth

Normal Metallic

Albedo

Lightmap + Emission + IBL
Depth

Custom Depth

Normal

Albedo

A

Roughness

Metallic

Roughness

Motion Vector Y

Roughness

Metallic

Motion Vector Y

Tile-Based MateriallD
MateriallD 1 Deferred Lighting
MateriallD 2 Deferred Lighting

MateriallD 3 Deferred Lighting

MateriallD 4 Deferred Lighting|

MateriallD 5 Deferred Lighting
MateriallD 6 Deferred Lighting
MateriallD 7 Deferred Lighting
MateriallD 8 Deferred Lighting

MateriallD S Deferred Lighting

MateriallD 10 Deferred Lighting

Total Clocks

Enable MateriallD (Clocks)

3200977

1398910
11742800
403781
785379
958810
745945
649796
882192
975180
809479
981527

19352282

Disable MateriallD (Clocks)

3173519

11094700
994927
1347090
1406310
1379430
1220220
1284070
1442980
1248510
1463680

22881917




Compute Shader

® Opengl ES 3.1 + / Vulkan ~—

® Light Sort

® Parallel Reduction
® Parallel Scan
® Parallel Radix Sort

® Multi-Radix Sort

® CPU&GPU CullingB&&)



Vulkan

®RenderPassf]SubPass, SubPass’oEIEN/71E, SubPassWintliZEE .
RenderPassEEH, SubPassA &I rANSRIEEL,

-

®RenderPassEAttachmentZE 28+ Depth, (BERL[frHAEXIF., ME|
EIRBOHTER], S AAttachment#EE7, & 5 DepthfENAY,
=2 Color AttachmentfUZIE25RZ 186656 S
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H=$

iR, BANDICAM 'cov® ¢
B AM qu 080 Landscape v Scale @ 0.48x Maximize On Play Mute Audio Stats Gizmos ¥

% FrameGraph
HRP_Default FrameGravy @®View  (DReload  @Clear  =RTinfos  %Settings  HSave L)Ibpldyl

HCascadedShadowCasterPass HCommonShadowCasterPass
{HCascadedShadowCasterPass) {HCommonShadowCasterPass)

() Ctor Data () Ctor Data

) Texwre Data ) Texture Data

. SemngData ® Semng Data

HCascadedShadowCasterPassTextureData HCommonShadowCasterPassCtorData
(HCascadedShadowCasterPassTextureData) {HCommonShadowCasterPassCtorData)
copyDepthShader: HRP/Deferred/CopyDepth

adedShadowMapRenderTexture: _CascadedShadowMapRenderTexture
dedShadowMapRenderTextureDescriptor: OWL.Rendering HRP.HRenderTextureDescriptor
Pass Node

HCommonShadowCasterPassTextureData
{(HCommonShadowCasterPassTextureData)

commonShadowMapRenderTexture: _CommonShadowMapRenderTexture
commonShadowMapRenderTextureDescriptor: OWL.Rendering HRP.HRender T

-
»

g.hrp2/RenderPipeline/Assets/Data/HRP_Default_FrameGraph.assat

Pack /' ¥ 00200.0W.

e @® 2




HTileBasedLightSettingsData

Light Sorting Mode CPU Sort
Light Culling Mode MIX Culling
Enable Packed Light Data v
Chunk Count X o
Chunk Count Y L J
Tile Width o
Tile Height o
Tile Light Multiple
Tile Cluster Count L J
HDecalSettingsData
Enable Deferred Decal v
Deferred Decal Mode Common
Decal Max Distance o
el Start Fade Distance ()
. v HRenderTextureSettingsData
Enable Color RT Mip Map

O Inspector
6) HRP_Default_Frame Graph (H Frame Graph)
{}

® FrameGraph Feature&i#

¢ ZRIEHAMFIE R —EIEAX - res i

HRP Console Window - Enter Command

1= TRIFFRIEIE

® - v
ﬁj:\_-rL’fj- H lI ForwardOpaqueCommon
[ [feature ScreenSpaceReflection 0 ForwardTranslucentCommon
TemporalAntiAliasing
. s

. ﬁj:%_:gdznﬁlit StencilBlurStroke

= ~ Cancel HeightFog

LightShaft

StopNaN
SubpixelMorphologicalAntiAlia:
DepthOfField

MotionBlur

PaniniProjection

® £FENLE. PassiBl2HVEHE: HRendererSettingsData s

® HSettingManageriz—&18 N
® Y #EFFERTRequireZ"RendererSettingsData, FIFERE

E EE gﬂé o & Apply

ScreenSpaceReflection v
ScreenSpaceAmbientOcclusiol v
CascadedShadow v

feature ScreenSpaceReflection 0 CommonShadow

2 BY B BY ES BY EY B BY BY &Y BY £Y &Y &Y &Y £Y EY £Y £Y &Y £Y &Y £Y &S




FrameGraph i={THTHERRT

¢ E{THY B SRIE ZHYESI TIZHE —

. yj- Pa SS?;L?E—EQ;%*EH?E—E;J*& @} H Tile Based Light Culling Compute Pass (H Node GUI) o

Q ===PassNode===
= eV + M|
. E@ E HNode Name HTileBasedLightCullingComputePass

Camera Usage Type Mask Scene v
Dependent Passes List
. Pa SS N Od e U I D % HCopyDepthPass: 40
Be Depended Passes List

. Pa SSSetu E*{\_\ HDeferredRenderingPass: 3 HCommonShadowCasterPass: 2
A HScreenSpaceReflectionComputePass: 7

HForwardOpaqueCommonPass: 4

HCascadedShadowCasterPass: 1

HScreenSpaceAmbientOcclusionComputePass: 8
HForwardTranslucentCommonPass: 5 P I Hst pu

HScreenSpaceReflectionPass: 9

. TO DO' HScreenSpaceAmbientOcclusionPass: 10
) HTemporalAntiAliasingPass: 11
] + I\ .
® SCATHERT

HCopyColorPassForTAA: 12




® Q Llayors ~ Horizontal Layout v

% [ Swts Gizmos v
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SHETIF S

Rendering Deferred/forward++/forward Post-Process LensDistortion

Lighting/shadows Base-physical Lighting ChromaticAberration

Multi-realtime lighting RadiaBlur
Multi-realtime Shadows/CSM God-Ray
Shadow-Cache Stroke
Adaptive Probe Volume Glitch
Decal/Post Decal Screen Space Reflection
Anti-Alias TAA/FXAA/SMAA Grain
Post-Process SSAO Vignette
SSG| ToneMapping(ACES,Neutral-)
Auto Exposure HeightFog
MotionBlur LightShaft
DepthOfField
ColorGrading

Bloom




PostProcess - URP

® T ERINER &R postprocesspass LI
PassAESE 4

® ENRAKR, MERIE

(usePaniniProjection)|.

(bloomActive

tion(
m_Material




PostProcess

®PostProcessPassiffsy + Frame Gra

% FrameGraph
OsFeatures  MASave

HRP_Default FrameGrav ®View (DReload  @Clear  =RTinfos  $¥Settings  WCamera

HSMAAPass
(HSMAAPass)
CameraTypes:Scene

HStopNaNPass
Feature:SubpixelMorphologicalAntiAliasing

HLightShaftPass
(HLightShaftPass) (HStopNaNPass)
CameraTypes:Scene CameraTypes:Scene
Feature:StopNaN

Feature:LightShaft
Init Data

HHeightFogPass
(HHeightFogPass)

CameraTypes:Scene
Feature:HeightFog

Init Data
Texture Data Texture Data
Setting Data

Setting Data

HSMAAPass|nitData
(HSMAAPassInitData)

subpixelMorphologicalAntialiasingPS: Hidden/HRP/SubpixelMorphologicalAntialiasing

HHeightFogPassInitData HStopNaNPassInitData
(HHeightFogPasslnitData) n " (HStopNaNPassInitData)

H%:EhtShaftPasslnltData stopNaNShader: Hidden/HRP/Stop NaN

smaaAreaTex: AreaTex

heightFogShader: HRP/PostProcessing/HHeightFog ightShaftPassinitData)
lightShaftShader: HRP/PostProcessing/HLightShaft

Pass Node

HHe'i'thFogPassTextureDala
(HHeightFogPassTextureData)

depthRenderTexture: _DepthRenderTexture
colorRenderTexture: _ColorRenderTexture

maxRadialBlurSamplesNum: 12

HLmhtShaﬁPassTextureData
(HLightShaftPassTextureData)

tempColorTextureDown1_Ping: _TempColorTextureDown1_Ping
tempColorTextureDown1_Pong: _TempColorTextureDown1_Pong

Pass Node

smaaSearchTex: SearchTex

HSMAAPassTextureData
(HSMAAPassTextureData)

depthRenderTexture: _DepthRenderTexture




PostProcess -HRP

® 53— HiE4HIFE| ColorRenderTexture b e = t.shader [HUberBlitPass]
® HHeightFogPass &%

® HLightShaftPass ﬁ‘ﬁ%
° e HBlackScreenPass

oooooo

adingPass

® 5K : 4MEColor texture ® HBloomPass

® HCameraMotionBlurPass $E$[LL_Z:JJ7I‘E7I=EH
® HMotionBlurPass i=zhiEiA
® HDepthofFieldBokehPass Bokeh=iR

HChromaticAberrationPass

epthofFieldLowPass

® HDepthofFieldGaussianPass SEf= % ¢
® HFXAAPass ®
® HSMAAPass
o

oooooo

»c“ﬂB\QrStro kePass
iﬁBIu}Do@a SS




HRP/Uber shader Z{R G5

® IB[HIEERRR THY post proess prOf”e S'Z#;Ezﬁ'ﬁﬁﬂi— BlackScreen STATIC_TOGGLE

v
Bloom STATIC.TOGGLE  ~
\ ChromaticAberration STATIC_TOGGLE v
ColorGrading MULTIPLE v
DepthOfField STATIC_TOGGLE v
/\\ — pd . Dithering DYNAMIC_TOGGLE ~
® J:FE% I %gﬁ%ﬁg’ﬁ{l—t ¢ FilmGrain STATIC_TOGGLE v
Glitch STATIC.TOGGLE  ~
®p rofiledF S0 RE LensDistortion STATIC.TOGGLE  ~ /
RadialBlur STATIC.TOGGLE  +
. . ) ™ StencilBlurStroke STATIC_TOGGLE v
® GlobalUberStrippingSettingsHEiERYfeature TSBIOOF  STATICTOGGLE v

+ -
A 4
FHIERZEE
/= o =t= Q Passes with the same feature should use same keywords in uber or

multi-keywords in one line in uber

. F ra m e g ra p h EP*E}E\ZE@ pa S S/_\EEZD:E,;\& . ‘-\\ ) Q Click Refresh below after pass related codes changed !

Refresh Keyword Enable Type Config



Emergency
) orike

Alarm Will Sound

" v Surfaces

= Al Navigation

Show Only Selectd
Show NavMesh
Show HeightMesh:
Agents

Show Path Polygo
Show Path Query

Show Neighbours [

Show Walls

Show Avoidance [

Obstacles
Show Carve Hull

Priority Seating

You myst give priority
of these seats to thase

4 Z

’»’I o
-4 L
4 -
- .

e e
v oy
.. &>

using awheelchair
b or other mobility device.

= Al Nav
* Surface
Show C
Show N
Show H
¥ Agents
Show F
Show F
Show N
Show V
Show A
¥ Obstac
Show C

o

Prirty Sating |

Youmustgice priociy
of thoses
using a wheelChai

L orother mabity devie,
OyCaa® &t

Emergency '
Brake
Pull Cord - Alarm Will Sound
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Shadow Cache
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TEAIR

Bake2UTo1U
BakeSHCodedDAO
BuildLightmapDataWithLOD
DebugColor

Foliage
SceneAssetsUsageStatistics

SceneMipmapChecker

SceneProbe

Heatmap
ShadowMaskTool
ExposureDebuger
Effect Sorting
HRPTerrain

BRI Ut 1U
BEEERMIGRIETSH (BKiE) RYDirectionalAO
X3 & LODHIIA = Staticipdi{TLightmapitis
A EITEIET A ERESIENER SR
EithiRIER SR

G EHHIAREREBERRENER
SEIZENMipmaplER

HIEESHREIE X MRYERENE, ®ffbatch, draw call, =@AZEE. TREL,
AR XIERNEFMIMETREL. =AIvE. ERMGEX/EFINFEER

# RUnityfliDrawMode (BfUnrealfiViewMode) , Ei7E84AISE (ShaderERE,
MRZEE, LODFE) LUAESESR

4R FE R LightingDatarrfShadowmask

Baiigya%debug TE

HEIEHFRAsorting(ER

}unityTerraintJ5R, Splatmap4prf;,, LOD,HLODARY,

N NN\ 2N



Wizt

HRP1 0(0.1)

ERR | mmem

KiEM: 50 RESHAES: 1 FEE: 1

HRP 1(0.1)

| memen

TEm 300 EEONEN: 18 Ema: 18

14 SEIERT [ms) FEhEERT [ms]
448896 1484.45+ &5 | (E3:23¢

FEINE: 18 IR 6 (i 4

B [fps]

e DT i ' 242.741 30.54

S2EERT [ms) 2EhEERT [ms) CPURE [°C]

éé91.88f 1171.721 47.54

RESA [MB]

373.871

WHEE [fps]

25.26




| FrameGraphEati1 43 =) SEREAME

] FrameGraph&‘F sl = ZEAIMESE)NEER

| FrameGraphBEHHE=E = afrEE B A e R

FrameGraph &S B RenderFeaturef@FEDepthNormal

(=] FrameGraph F&Q
| Color Space

(5] HRP Roadmap 2022

| G-GameiZ AHRPIE{EXS
5 ZERHULFRRZS

3| =aaxdEk: Buildin, HRP&URPRITHEEES

Z) Bake2uTo1U
==

()

| BakeSHCodedDAO . _ _
(5] PowerVR GE8320#1B¢HIM T ieESEM (ICR—IX...

& XT==RE B BuildLightmapDataWithLOD

B H=SME

E) 1.047=E588 [E) DebugCharacterGrade

=] SceneBOARGIzMOSETEREE

1.0.60==5EH | DebugColor

5 EXREEREA

1.0.68E=,5E8 =] DebugSceneGrade
=] HRP Lightmap/=EidiEis=Eass=

1.1.08&%#85 &) Foliage

(=] SceneAssetsUsageStatistics

=) fn{aEf=E)Scene CameragiCopyColor

5] HRPHARIE

=] SceneMipmapChecker

E) GgametFiRiahiER

| SceneProbe

5] Dawnt¥tRIEL5EER

| #E
= EERENE

P )

| RenderPipelineDebugger

) DawnE&#EiRE

| #=UNITY VERTEX INPUT INSTANCE ID
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MEEEHAR

RoadMap

UnityDDGI Demo

sisshader iR
. akingIHE dptive probe Volume:
LitUniyBaking OpaquelAlphaBlend SEICL AcEtvs probe Vob
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UE DDGI Dem AR
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Deffered Decal

o IHREH/FANHRA

BHEAHY
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