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e DispatchRaysIndex() C&L1%ZXxl NewRayTracingShader.raytrace

M o0 el — o 000 OO =] O C7 = D0 oD —
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RWTexture?Zl<f loatd> RenderTarget;

/7 Uncomment this pragma for debugging the HLSL code in PIX. GPU performance will be impacted.
//pragma enable ray tracing shader debug symbols

fpragma max_recursion_depth |

[shader (" raygeneration” )]
void MyRaygenShader ()

uint? dispatchldx = DispatchRaysIndex().xy;

RenderTarget[dispatchldx] = floatdidispatchldx.x & dispatchldx.v, (dispatchldx.x & 15)/15.0, (dispatchldx.v & 15)/15.0, 0.0);
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1 using ovstem;
7 using UnityEngine;
3 using UnitvEngine . Rendering;
. 4 using UnitvEngine.Rendering.Universal;
5 using UnityEngine . Rendering.RenderGraphModule;
]
@Unity 27U F 1 @D
7 public class NewURPRenderFeature : ScriptableRendererFeature
3
\\ 9 [SerializeField] NewURPRenderFeaturesSettings settings;
F— 10 MNewlRPRenderFeaturePass m_ScriptablePass;
11
12 S/ <inheritdoc/>
0 {@dziE
— I ég > public override void Create()[ . ]
o 1' J__(j: 31 // Here vou can inject one or multiple render passes in the renderer.
37 S/ This method is called when setting up the renderer once per-camera.
7’3\ 0 BD0ZR
P33 > public override void AddRenderPasses(ScriptableRenderer renderer, ref RenderingData renderingDataJ[:]

37
33 // Use this class to pass around settings from the feature to the pass o

. . — E

I
39 [Ser iazabl o] INRITE I HHALIEER
40 > public class MewURPRenderFeatureSettings[. . ]
44
45 | ﬁﬁgﬁRPR derFeatureP ScriptableRenderP o =L
class Mew enderFeaturePass : ScriptableRenderPass =

48 I %/ \Z@ﬁ@mfﬂwuxm
47 readonly MNewlREPRenderFeatureSettings settings;
43

7 {ElmZiE
49 > public NewURPRenderFeaturePass(NewURPRenderFeatureSett ings settings)[ ]
53
b4 // This class stores the data needed by the RenderGraph pass.
Bh //{It ;g passed as a parameter to the delegate function that executes the RenderGraph pass.

7 B8
b6 > private class PassData[:]
G0
61 J/ This static method is passed as the RenderFunc delegate to the RenderGraph render pass.
G2 S/ 1t s used to execute draw commands.

1 {ElziE
63 > static void ExecutePass(PassData data, RasterGraphContext context)[.. ]
67
B3 // RecordRenderGraph is where the RenderGraph handle can be accessed, through which render passes can be added to the graph
69 // FrameData is a context container through which URP resources can be accessed and managed.

0 {EloziE
70 > public override void RecordRenderGraph(RenderGraph renderGraph, ContextContainer frameData)[:]
97 1
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F%N(%E%Fé% Qﬁ%gg%}%?;ﬂewu RPRenderFeaturePass::ExecutePassT
] T

- 5|#Z=RasterGraphCotexth*5UnsafeGraphContextICZE
- 2EDIVYIRINYIF

* Con

92T
AR

m

0

7__
<
=

+ native cmd 110
C d |11
BS?%renraOn%Z 112
HiE 113 //
text.cmd 11
sstery 1
UHerrS 2 116

VAN

Ry s
7 [ZFRIEBL. | 120
7&1’}% " 121
vIEE |2

[
put
ure

5% ata.out | 122
olorText 125

126

e LIS —FTORF|127
ata.camera_ |128
olorTarget 129

K® GE

// This static method is passed as the RenderFunc delegate to the RenderGraph render pass.
// It is used to execute draw commands.

// M DEEIA Y v K. RenderGraphL >4 —/SX[ZRenderFuncTF ") #A—+r & LTESNET,
// MEEITY FEERTTHE=OICFERINET.

static void ExecutePass (PassData data, RasterGraphContext context)

1 EnSiE

static void ExecutePass(PassData data, UnsafeGraphContext context)// MELEZ

// M B
// UnsafeGraphContext M5 %4 T4 F® CommandBuffer (GPUDGSZEBHB/\v T 7) ]G
CommandBuffer native_cmd = CommandBufferHelpers. GetNativeCommandBuffer (context. cmd) ;
/] LA Lz —F—INRERE
native_cmd. SetRayTracingShaderPass (data. rayTracingShader, “NewURPRenderFeaturePass”) ;
/] LA b z—F—ICHATIRAF v %KRE
context. cmd. SetRayTracinglextureParam(data. rayTracingShader,
Shader. PropertyTolD ("RenderTarget”), data.output_ColorTexture) ;
// U4 FLEETT
context. cmd. DispatchRays (data. rayTracingShader, “MyRaygenShader”,
(uint)data. camera. pixelWidth, (uint)data.camera.pixelHeight, 1, data. camera) .
[/ EBREAASIZEEZRT
native_cmd. Bl it (data. output_ColorTexture, data.camera ColorTarget) ;
] Bit-Blt (Bitmap Bit Transfer) DE&
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131 // RecordRenderGraph is where the RenderGraph handle can be accessed, through which render passes can be added to the graph.
132 // FrameData is a context container through which URP resources can be accessed and managed. X
133 // MRecordRenderGraphlE. RenderGraph/\> FILICT7 VA TELEATHY. ThEBELTCLUFA—NRAET T I7ICEMNTEET,
Xe ( : l I e 134 6/@.Franggnata(;t URPY Y—RIZ7 I A B L UVEETES30FFR FaVTHTT,
G)/
135 public override void RecordRenderGraph (RenderGraph renderGraph, ContextContainer frameData)
136
p a S S O) 137 const string passName = “Render Custom Pass”;
166 d // This adds a raster render pass to the graph, specifying.the name and the data type that will be passed to the ExecutePass function.
167 /) BINIZEY, TSI RE—L U A—NRAMEBMEN., BHT&ExecutePassBSICESN D T—42 44 THEESLET,
168 // using (var builder = renderGraph. AddRasterRenderPass<{PassData> (passName, out var passData))
169 lfsing (var builder = renderGraph. AddUnsafePass<PassData> (passName, out var passData))// MELEZ
170 bwlder’é BzHDuUsingRAT >
N U RPR d 17 // Use this scope to set the required inputs and outputs of the pass and to E@JE&"%@' (%?;&@illgtx EI;
eW en el" 172 // setup the passData with the required properties needed at pass execution time.
FeaturePass: 173 // MEDAI—TEEALT, SADBERANEHAEREL.
R iy 174 /) MAREFTEICHEL TO/NT ¢ TpassDataz:BELET,
eqordienderG | / u
1B
rap '~—I=I L 177 passData. rayTracingShader = rayTracingShader;
. 178 passData. output_GColorTexture = resultTex; -z
° bu | l er afe 179 passData. camera_GColorTarget = colorTexture; ExecutePass|c JEF@_T 9\(1§#)EDXE
ﬁ,] 180 passData. rayTracingAccelerationStructure = rayTracingAccelerationStructure; ° EXGCU’[GPE&SST{%'D—C\I 541%[ N
en er rap 181 passData. camera = cameraData. camera; e FEWAZEEHIETIAFTYDFHADNDES
182 bui lder. UseTexture (passData. output_GColorTexture, AccessFlags.Write);
% by ,&t LJ_C —}-b._._I 183 bui lder. UseTexture (passData. camera_GolorTarget, AccessFlags. ReadWrite);
184
185 % Make use of frameData to access resources and camera data through the dedicated containers.
186 Eg:
187 % l{rjameDataEﬂJFﬁ LT, EARaVTFTZELTYY—REAAST—RIZTOEALET,
188 WAl -
189 // UniversalCameraData cameraData = frameData. Get<UniversalCameraData> () ;
190
191 n// UniversalResourceData resourceData = frameData. Get<UniversalResourceData>(); // M HIB&: LIZFEE)
192
193 % Setup pass inputs and outputs through the builder interface.
194 Eg:
195 // Wbuilder{ oA —27z—RZRBLTHRRADADERAZEHRELET,
196 // Wl
197 // builder. UseTexture (sourceTexture) ;
198 // TextureHandle destination = UniversalRenderer. CreateRenderGraphTexture (renderGraph, cameraData. cameraTargetDescriptor, “Destinat
199
200 // This sets the render target of the pass to the active color texture. Change it to your own render target as needed.
201 /] MIRRQULU A==y T O T4 THRAST—TIORFYICEESNTET, BEICHELTHBEOL VA —2—45 v FMIEELTLEZEL,
202 // bui lder. SetRenderAttachment (resourceData. activeColorTexture, 0);// MELEZ: T&
203
204 // Assigns the ExecutePass function to the render pass delegate. This will be called by the render graph when executing the pass.
205 // BB —RAT )5 — ZExecutePassEEZZIY LB TET, Thld. NREEFTTEHIRICLUA—F S T7ICL>THEREEhET,
i 206 // bui lder. SetRenderFunc ((PassData data, RasterGraphContext context) => ExecutePass(data, context));// MZELEZ
207 | bui lder. SetRenderFunc ((PassData data, UnsafeGraphContext context) => ExecutePass(data, context)):
208
209

: TOKYO POLYTECHNIC
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5

. NeWURPRenderFeaturePass::PassData

- ExecutePassTE>7
95 // This class stores the data needed by the RenderGraph pass.
96 // 1t is passed as a parameter to the delegate function that executes the RenderGraph pass.
97 // MDY 5 A&, RenderGraph/ AR [CHELT—2 EH-MLET,
98 /S/ﬂﬂlofgggggrﬁraphx\"x EEFTITATUS—FEMINNGA—AA—C LTESNTET,
99 ririvate!/c"i\ass PassData
100
101 public RayTracingShader rayTracingShader;// M E/: L4 Lz —H—
102 public TextureHandle output _ColorTexture:;// M EM: LA FLEEEZEZHITTIRAF v
103 public TextureHandle camera_ColorTarget;// M EBMN: W ASDHT—TITAF
104 public RayTracingAccelerationStructure rayTracingAccelerationStructure;// M Ej0: AS
105 | ‘ _ IRIEE : — 2 DBVH, Sl [EfEHZRL)
106 public Camera camera;// M EiN: HhAS
107

KOGE
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131 // RecordRenderGraph is where the RenderGraph handle can be accessed, through which render passes can be added to the graph.
132 // FrameData is a context container through which URP resources can be accessed and managed.
133 // WRecordRenderGraph(d, RenderGraph/\> FILIZ7 VLA TERERTHY . ChEBLTLUF—/RETFTICEMTEET,

B u | ld e r 134 G/ETOF)rﬁanE%Data(;t, URPY Y —RIZZ I EABLVEEBTESAVTFR I VTS TY,

. 3z 135 public /oﬁlé‘rride void RecordRenderGraph (RenderGraph renderGraph, ContextContainer frameData)

136

VIEEZ HI_J 0) 137 const string passName = “Render Custom Pass”;
138

m--tzl 139 // W & N

1 140 UniversalResourceData resourceData = frameData. Get<{UniversalResourceData> ()
141 UniversalCameraData cameraData = frameData. Get<UniversalCameraData> () ; BfRIdT—9&IL—T—INSEG
142
143 /VI%H?EHNHMEﬁﬁméhtﬁgr?b—Aﬁv77EW%
var colorTexture = resourceData. activeGolorTexture; = - s

45 BRI CEEE T 3%
146 // W B LA FULEBREHEERT /Ny 77 2B
147 RenderTextureDescriptor rtdesc = cameraData. cameraTargetDescriptor;
148 rtdesc. graphicsFormat = GraphicsFormat. R16G16B16A16_SF |oat; - e — __ .
149 rtdesc. depthStenci IFormat = GraphicsFormat. None; HEITDL VY —TFTIORFvZE=ZTERL
150 rtdesc. depthBufferBits = 0;
151 rtdesc. enableRandomWrite = true;
152 var resultTex = UniversalRenderer. CreateRenderGraphTexture (renderGraph, rtdesc, “_RayTracedColor”, false):
153
154 // M iBi: Acceleration Structure Z{EmL
155 if (rayTracingAccelerationStructure == null)
156
157 var settings = new RayTracingAccelerationStructure. Settings()
158 settings. rayTracingModeMask = RayTracingAccelerationStructure. RayTracingModeMask. Everything;
159 settings. managementMode = RayTracingAccelerationStructure. ManagementMode. Automatic;
160 settings. layerMask = 255;
161 rayTracingAccelerationStructure = new RayTracingAccelerationStructure (settings);
162 . = e -
163 | rayTracingAccelerationStructure. Build();// SEIFEMIcESE IEEEIEBuildl XY R TErE (EE<RVAA—D)
164
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NewURPRenderFeaturePass®

X\

|_|

—HJERME - AR IX

« T—HI&
53208
TR %
. lIf_Jtel_E%rePass -

77

| S_DeCtOHL_ 78

TLW’U& 79
%% Ted

en erer 80

ea ure 81

BLS

class NewURPRenderFeaturePass :

{

ScriptableRenderPass
readonly NewURPRenderFeatureSettings
RayTracingShader rayTracingShader;// M BN

RayTracingAccelerationStructure rayTracingAccelerationStructure;// M E/0

1 EnEE
public NewURPRenderFeaturePass (NewURPRenderFeatureSettings settings)

{
this. settings = settings;

.profilingSampler = new ProfilingSampler (“NewURPRenderFeaturePass”) ;

. 84
o D}%*ﬁ 85 } rayTracingShader = settings. rayTracingShader;// M EJO
[=3] 86
@mf ﬁ§ g
88 // W 1B
1 BoSHE
89 > public void Cleanup()

HMASIEENS
%ﬁ% %

92

[
J

rayTracingAccelerationStructure?. Dispose() ;
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RendererFeatureZ2=>X

o
A

DT IAIVE ¢
MNoDEEE
- NERHE
TlE< &
A NI
EE:]]] 2z

BEIRREE D

{ERK

K® GE

T RAN ol

10
11
12
13

15

22

25

28
29
30
31

I

34

38
39

public class NewURPRenderFeature : ScriptableRendererFeature

[SerializeField] NewURPRenderFeatureSettings settings;
NewURPRenderFeaturePass m_ScriptablePass;

/// <inheritdoc/>
0 EnsHE
public override void Create()

m_ScriptablePass = new NewURPRenderFeaturePass (settings);

// Configures where the render pass should be injected
20 // MLIF) DGR EEAT HIEFREHRTE
21 m_ScriptablePass. renderPassEvent = RenderPassEvent. AfterRenderingOpaques; // MELEZ

m_ScriptablePass. renderPassEvent = RenderPassEvent. BeforeRender ingPostProcessing;

// You can request URP color texture and depth buffer as inputs by uncommenting the line below

// URP will ensure copies of these resources are available for sampling before executing the render pass

// Only uncomment it if necessary, it will have a performance impact, especially on mobiles and other TBDR GPUs where it will break render pas
// MUTOITDAAY b ENTZET, RPAS—TFTIRFAERENV I 7EANELTERTEET,

// BRPIX, L&Y DT NRRAERITT BRI, oD Y—ADAE—RY 2 TY VS AEETHEIEERIELET,

// MBERIZEDHIA U FENLTLEE D, BIZE/NAJLEEERPTBIR CPUTIE/ R T+ —T U RIZEEL, LA ) UG IRAD RS DalREELHY £T,
//m_Scr iptablePass. Configurelnput (ScriptableRenderPassInput. Color | ScriptableRenderPassInput. Depth) ;

// You can request URP to render to an intermediate texture by uncommenting the |ine below.

// Use this option for passes that do not support rendering directly to the backbuffer

// Only uncomment it if necessary, it will have a performance impact, especially on mobiles and other TBDR GPUs where it will break render pas
// MUTOITNaAAY FEHTZET, RPICHEATIVRAFyADL A DT EERTEET,

[/ NI INY T FADEEL A T EYR—FLEWIRIZZOA TS a vEHFRALTLESLY,

/) MABRERIBEDHIA L FENALTLEE L, HIZE/NAJLEEERPTBIR CPUTIE/R T+ —T D RITEEL, LAY DG RAD T AEREMAHY £7,
//m_ScriptablePass. requiresIntermediateTexture = true;

}

E?\ // M B (ASOHEIFRD A)

s SH= 0 BEOSE .

hEEE ¢

DEEW
* ;

protected override void Dispose (bool disposing)
}f (disposing)
m_ScriptablePass?. Cleanup () ;

m_ScriptablePass = null;

}

}
TOKYO POLYTECHNIC
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JNZAD

- NewURPRenderFeature::AddRenderPass
e RINIDIAIRIZIFECTD

ET

. {72"ZLA_ZF:E§1tT NSEMmEICDH fﬂﬂgﬂ

52
53
54
59

56
57
58
99
60
61

// Here you can inject one or multiple render passes in the renderer.

// This method is called when setting up the renderer once per—camera.

// BZZT, LUFS—ICIDFEREIEERBOLUZ ) DO INREZBATEERT,

// MDAy RlE, AASZTEICIE, LU S—%ERTET HARICZEUHEINET,

0 En=HE

public override void AddRenderPasses (ScriptableRenderer renderer, ref RenderingData renderingData)

{

// BEM: o—YEa—¢TLEaA—TEEFTLEL
if (renderingData. cameraData. isSceneViewCamera || renderingData. cameraData. isPreviewCamera) return;

renderer. EnqueuePass (m_ScriptablePass) ;

K® GE
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LA —INRITETT—4

- NewURPRenderFeature::
NewURPRenderFeatureSettings

« UT—5DHETE

64 v // Use this class to pass around settings from the feature to the pass
65 // MDY SRAREFEALT, 724—Fv—DObo/NR[ICHEZELET
66 [Serializable]
3 EnZHa
67 v LEUbl Ic class NewURPRenderFeatureSettings
68
69 | public RayTracingShader rayTracingShader = default!;// WE/N
10
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& 1 Ray Tacing 101 - Untitled - Windows, Mac, Linux - Unity 6.2 (6000.2.6f2) <DX12> = O X

File Edit Assets GameObject Component Services Jobs

7\

& Unity 6 @ Tl v @ AssetStore v

= Hierarchy 2 # Scene os Game

4+ a & Game v Display1 + Full HD (1920x1080)

) Untitled
@ Main Came
& Directional

Window Help

Q [ Layout ¥

O Inspector
v Scale @ 0.35: a PC

Filtering
Prepass Layer Mas Everything
Opaque Layer Mas Everything
Transparent Layer Everything

Rendering
Rendering Path Forward+
Depth Priming N Disabled

Depth Texture Moc After Opaques

Depth Attachment Default

Depth Texture Forr Default

Shadows

Transparent Rec

Post-processing

Enabled v

I Project B Console
+ v Q

% Favorites
[OWN IRV EIEES
Q All Models
Q All Prefabs

4~ Assets

e Scenes Scenes Settings
I Settings
B Tutarialinfa

(=@ Assets

Tutoriallnfo

v [@ Assets/Settings/PC_Renderer.asset

Data i PostProcessData (Post Pro ®

Overrides
Stencil

Compatibility

Intermediate Tex
Renderer Features

v Screen Space Ambient Occlusion (2]
H v New URP Render Feature (New URP Rend
PN e 0O - Name NewURPRenderFeature

Inpu NewRayTra..

Settings
Ray Tracing Shader NewRayTracingShader

Asset Labels

& AssetBundle None
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« ITI—HENTB

- Ray Tracing Shader: £ 1

o L1ZEKT D
« N OTZRICEREZSAD

« URP Unlit Shader: #7710 & DAL

« RADEEERTD

LEDUIE

o TORFVREDNYTITIVDIEHRZERTD

K . EITOKYO POLYTECHNIC
UNIVERSITY

TR

[Tl

JO5L7—03vIINV



Folder

Material

7vbMEMN

Show In Explorer

Open MonoBehaviour Script

1. URP Unlit Shader

Custom Render Texture
Refresh Ctri+R TextMeshPro

« NewUnlitUniversal o
RBen erPlpelmegﬁader’E il
EXE Open C# Project Visual Scri?ting

3 — 7 9—_ View in Import Activity Window
- ’ z ‘ 7 Update UXML Schema Physics Material
o @/UT\" E J: \, \ Seed XR Input Bindings GUI Skin

. =TI, Poly Hay
BMetal PlatedODttuse

- https://poly ayen. .
com/a/metal plate

K . GE TOKYO POLYTECHNIC NN - R
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Shader Variant Collection

- 2D >
[} w1§u : N ?W U r& I t Copy Path Alt+Ctrl+C ﬁzidr?:tion z
UniversalRender , , >
P I pe I n eS a e r Import Package Scene >
—_ Export Package... Scripting >
* T j 7‘|-) l/ '\ Import New Asset... Search >
2 7 — |J 7) l/ , Shader > URP Unlit Shader
n j ) ' 7 Shader Graph > SRP Blit Shader
L4 % *’tﬁ{yu : N eW M at e rl a I_ Find References In Project Testirjng 2 Computé Sader
—_ Seledt Dependendies Terrain > Ray Tracing Shader
i Tjj}ljl\ Text Core >
>
>
>
>
>

Input Actions



IJI—FDAII—R-ATITIk

c U—DBREFEDIEHIC. II—FSATIVEADDIV—F
s IMEBEDFA T D bEENN

// Y iBHN

> #include “Packages/com. unity. render—pipelines. core/ShaderLibrary/Common. hls!|”
#tinclude “Packages/com. unity. render-pipelines. universal/ShaderLibrary/Unitylnput.hlsl|”
RaytracingAccelerationStructure SceneAS;// BN
RWTexture2D<float4> RenderTarget;

SOOT AW —

K 0 GE N eRe iy T CoRNME  NewRayTracingShader.raytrace 45 a5—533vw SV



LADER(EITEZIV EDULIE)

 R1O—R:L1DEFHICHEVNTEIRIND T —5
« TraceRay: L1ZRId T

37 // Y IBin

38 struct RayPayload

39

40 bool hit;

41 float3 radiance;

42 }:

43

44 [shader (“raygeneration”) ]

45 \{Oid MyRaygenShader ()

46 o

47 uint2 dispatchldx = DispatchRaysIndex (). xy; t_ﬁ‘[Z)l/@IZ}D;U
48 // BN

49 float2 clipPixel = (dispatchldx + 0.5) / (float2)DispatchRaysDimensions() :
50 clipPixel = clipPixel * 2.0 - 1.0;// NDCZ#a: [0, 1] — [-1,+1]

51 clipPixel.y = —clipPixel.y:// L TFREx

52 RayDesc ray = generateCameraRay (clipPixel) ; ()x/? E)

53

54 RayPayload payload = (RayPayload)O;

55 TraceRay (SceneAS, 0, OxFF, 0, 1, 0, ray, payload):

56 RenderTarget[dispatchldx] = float4(payload. radiance, 1.0);

57 }// RenderTarget[dispatchldx] = float4 (dispatchldx. x & dispatchldx.y, (dispatchldx.x & 15)/15.0,
58

(dispatchldx.y & 15)/15.0, 0.0);// *HI&

K 0 i;E I o Ry | ECHNIC  NewRayTracingShader.raytrace
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TraceRay B8#&

s ILEBEN DR RAERFKT DI2HDLAZXET D

Template<payload t>

void TraceRay(RaytracingAccelerationStructure AccelerationStructure, JIBES v
uint RayFlags, BROEAZTSITTHERD
uint InstanceInclusionMask, ATV ITIOCDYRAVERZE[EO> THERNMNOHED
uint RayContributionToHitGroupIndex, BEADOYI—Y VW< DOWEDEDIEEDISE
uint MultiplierForGeometryContributionToHitGroupIndex, A JITODEYRTIL—TDE
uint MissShaderIndex, SRIT—IDAT VI XTHEIR
RayDesc Ray, L1 DIEER
inout payload t Payload); ztmd raybese LADMGHR T S 15

HHRDIRER float3 oOrigin;
SLIEDERINVEHE float TMin;
FEARD A float3 Direction;
FHRDERKREH float TMax;

}s

TOKYO POLYTECHNIC
UNIVERSITY https://learn.microsoft.com/ja-jp/windows/win32/direct3d12/traceray-function j ] 9 7[A'7 7 /3w j IV




EE

13 // YIBAN
O)Eﬁi 14 I}ayDesc generateCameraRay (float2 pixel)
15 v
16 floatdx4 view = unity_Wor |dToCamera;
— - 17 float4x4 proj = unity_CameraProjection ;
Bz
« FIEATHINNS s P
-7 19 PEEDLIIE
I—EI:%} Z/\OI\ 20 RayDesc ray;
ttb*ﬁ@% . 5 21 ray. Origin = _Wor |dSpaceCameraPos;
Hy 3-5 22 ray. IMin = 0. f;
23 ray. IMax = FLT_MAX;
24
o 25 /] BTN T ARG hMELERBHAZRRMAT S
pres 26 float aspect = proj[1][1] / proj [0][0];
'Cot(fo_v) 1 127 float tanHalfFovY = 1.0f / proj [1][1];
L I Y
0 Cot(fo_v> o o | 129 /] EDvILING LA DREEEFET S
A | |30 v ray.Direction = normalize(
0 O =7 =m-z| |31 (pixel.x * view[0]. xyz * tanHalfFovY * aspect) -
0 0 1 o 1132 (pixel.y * view[1]. xyz * tanHalfFovY) + view[2]. xyz);
33
34 return ray,;
35 }

K 0 GE N eRe iy T CoRNME  NewRayTracingShader.raytrace 45 a5—533vw SV
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 LADERUBVNES CFCHI NG YT —Y
 BEREERETS

60 // S IBN

61 [shader ("miss”) ]

62 TUid MyMissShader (inout RayPayload payload : SV _RayPayload)
63 v

64 payload. radiance = float3(0.7, 0.9, 1.0);// Z=ZD &

65 | payload. hit = false;

66

TOKYO POLYTECHNIC . L - o
K . GEIU,M,EF,S,TY NewRayTracingShader.raytrace —O4'sa9—533v TV



NS (DEXRE

// This static method is passed as the RenderFunc delegate to the RenderGraph render pass.
// It is used to execute draw commands.

// MZDEEA Y v K&, RenderGraphL > & —/SX[ZRenderFuncT ) 5 — b ELTEINET,
// MEEOT Y FEETTL5-HITFERASNET.

// static void ExecutePass (PassData data, RasterGraphContext context)

+ FOAF
& EIFRIC

— — — — —h
—_— ) —t L (O

Un Safe | BOSE
s{tatic void ExecutePass (PassData data, UnsafeGraphContext context)// MELEZ
Commar P |
Buffer // UnsafeGraphContext m 54 54 7@ CommandBuffer (GPUDGEZEBHB/1 v T 7) =&
var native_cmd = CommandBufferHelpers. GetNativeCommandBuffer (context. cmd) ;
-t\'\j:bl—'ﬂ /] LA LI z—F—I\REHRE
EA_E | ' urePass”) ;

// B LA P T —F—2ILEEEEERT
context. cmd. SetRayTracingAccelerationStructure (data. rayTracingShader,
Shader. PropertyTolD (“SceneAS”), data. rayTracingAccelerationStructure) ;
7/ CA R I e N T AT X 2R
context. cmd. SetRayTracingTextureParam(data. rayTracingShader,
Shader. PropertyTolD (“RenderTarget”), data.output ColorTexture) ;
// LA bLEET
context. cmd. DispatchRays (data. rayTracingShader, “MyRaygenShader”,
(uint)data. camera. pixelWidth, (uint)data. camera.pixelHeight, 1, data.camera);
/] $EREHASICEZTRT

native cmd. Bl it (data. output ColorTexture, data.camera ColorTarget)

— O OO~ UOIhWwMNh—O OO O LW = O O

WWWNRMNMNRMNMNMNMNPAMNMNRND — — = -
N

TOKYO POLYTECHNIC
KO GEINVRy NewURPRenderFeature.cs 7O45n0—4593v TV



URP Unlit Shader

« [N AZDENN
* NewURPRen

CEXE

. ghtMode

EI AT ERTE

K . E TOKYO POLYTECHNIC
UNIVERSITY

NewUnlitUniversalRenderPipelineShader.shader OS5 LTJ—2<3v IV

~eature::NewUR
RenderFeature
3ass ‘ExecutePass

/

(/\XGMQ IJ)ODGO“
. /’I’I\I/—D‘JQ“O) —

LN =/O OO~ O WHh —4

168
169
170

171 ]

Shader "Gustom/NewUnlitUniversalRenderPipel ineShader’

Properties

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

}
SubShader

Tags { “LightMode” = “"NewURPRenderFeaturePass”}// *iBhn
Tags { "RenderType” = “Opaque” “RenderPipeline” = “UniversalPipeline”}l// * Ik

Pass

Name “NewURPRenderFeaturePass”// *3iE/N: SetRayTracingShaderPass TERE L 1=/ X4
HLSLPROGRAM

fipragma vertex vert// *HIBR

fipragma fragment frag// &I
#ipragma raytracing surface_shader// 3870

ENDHLSL
J




S29S1ZANDYT—Y FFE

#if false // *#ilfF
30 Ttruct Attributes

32 float4 position0S @ POSITION:

BaseMangd)Eg gi | float2 uv : TEXCOORDO;
lj:lk EJL%)AI) gg S[truct Varyings
LitIn put. hisl /\J C & | floatd positionHCs . SV POSITION;
40 :
5 5 j; TEXTURE2D (_BaseMap) ;

43 SAMPLER (samp | er_BaseMap) ;

44

45 CBUFFER_START (UnityPerMaterial)

46 half4 _BaseColor;

47 float4 _BaseMap_ST;

48 CBUFFER_END

49

50 Yaryings vert (Attributes IN)

51

52 Varyings OUT;

53 OUT. positionHCS = TransformObjectToHCIip (IN. position0S. xyz) ;
54 OUT. uv = TRANSFORM_TEX (IN. uv, _BaseMap) ;

b5 return OUT;

56 }

57 Talf4 frag(Varyings IN) : SV_Target

58

59 half4 color = SAMPLE TEXTURE2D (_BaseMap, sampler_BaseMap, IN.uv) * BaseColor;
60 return color;

61

62 fendif

K . E TOKYO POLYTECHNIC
UNIVERSITY NewUnlitUniversalRenderPipelineShader.shader OS5 LTJ—2<3v IV



R 7N

i

24 v // #include “Packages/com. unity. render—pipelines. universal/ShaderLibrary/Core.his!|”// *Elk
~y A\ 25 #include “Packages/com. unity. render—-pipelines.universal/Shaders/Litlnput.hlsl”// B0
’ / — 26 #include “Packages/com. unity. render—-pipelines.universal/ShaderLibrary/Lighting. hlsl”// Y iBiN
27 #include “UnityRaytracingMeshUtils. cginc”// BN
28
29 > #if false // *HIBR[_]
° 62 v f#endif
raytrace& |
all ,/\ L 64 // S LAREE
W = 65
D - I\ %Eﬁ\g‘?\j’cruct RayPay | oad
o I 68 bool hit;
Sttﬂ Ute\\ | float3 radiance;
10 ;
\
-1 A
N il
% _J_L_ilL% 12 .sitruct AttributeData
| ==} AARE 73 v
=| IL‘\‘ 7T 74 } float2 barycentrics;
15 :
°r r E—
—1 a% 11 RaytracingAccelerationStructure SceneAS;
H IATHIO | 73
72 E — 19 struct Vertex
T — 80 v {
IJ__I—l—;—lE 81 float3 position;
® | E“‘\ == lj: 82 > float3 normal:
A ;If)?:\| \:E)O) 83 float4 tangent:
84 float?2 texCoord0;
e —_ 85 float2 texCoordl;
= — 86 float2 texCoord2;
87 float?2 texCoord3;
88 float4 color;
89 };
K . E TOKYO POLYTECHNIC _ _ _ _ . . . .
UNIVERSITY NewUnlitUniversalRenderPipelineShader.shader O 2 LTJ—2<3v IV




JERIBERDFRA A

DDA T VI REERERLU CTEREHRE XS

- BRULIZRUT

K® GE

137 [shader (“closesthit”)]

138 void GlosestHitMain (inout RayPayload payload : SV_RayPayload, AttributeData attribs : SV_IntersectionAttributes)
139

140 /] LA bPLDXEILTERA VT VI RAENE

141 uint3 trianglelndices = UnityRayTracingFetchTrianglelndices (Primitivelndex()) ;

142

143 /] TBEA T ANL=ZARDITER EEGE

144 Vertex v0, v1, v2;

145 v0 = FetchVertex (trianglelndices. x) ;

146 vl = FetchVertex (trianglelndices.y);

147 v2 = FetchVertex (trianglelndices. z) ;

149

1 // Unity EILbA VEBZEFE->TIESET—2 5 5E%

92 %ertex FetchVertex (uint vertexIndex)

93

94 Vertex v;

95 v.position = UnityRayTracingFetchVertexAttribute3 (vertexIndex, kVertexAttributePosition);
96 V. hormal = UnityRayTracingFetchVertexAttribute3 (vertexIndex, kVertexAttributeNormal) ;

9]/ v.tangent = UnityRayTracingFetchVertexAttribute4 (vertexIndex, kVertexAttributeTangent)
98 v. texCoord0 = UnityRayTracingFetchVertexAttribute2 (vertexIndex, kVertexAttributeTexCoord0) ;
99 v. texCoordl = UnityRayTracingFetchVertexAttribute2 (vertexIndex, kVertexAttributeTexCoordl);
100 v. texCoord2 = UnityRayTracingFetchVertexAttribute2 (vertexIndex, kVertexAttributeTexCoord2) ;
101 v. texCoord3 = UnityRayTracingFetchVertexAttribute2 (vertexIndex, kVertexAttributeTexCoord3) ;
102 v.color = UnityRayTracingFetchVertexAttribute4 (vertexIndex, kVertexAttributeColor);

103 return v;

104

TOKYO POLYTECHNIC
NewUnlitUniversalRenderPipelineShader.shader OS5 LTJ—2<3v IV
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WN ) COCOONOOOUOTIARWN—LTOOONOOOTI_RWN—= OO NI

—_

// EIDEZT O HE R
Eloatz barycentriclnterpolate2 (float2 v0, float2 v1, float2 v2, float3 barycentrics)

return v0 * barycentrics.x + vl * barycentrics.y + v2 * barycentrics. z;

EloatS barycentriclnterpolate3(float3 v0, float3 v1, float3 v2, float3 barycentrics)

return v0 * barycentrics.x + vl * barycentrics.y + v2 * barycentrics. z;

Eloat4 barycentriclnterpolated (float4 v0, floatd v1, floatd v2, float3 barycentrics)

return vO * barycentrics.x + vl * barycentrics.y + v2 * barycentrics. z;

// L4 bLDEY FLEMENGTEST—4F &I SE
Vertex InterpolateVertices(Vertex v0, Vertex v1, Vertex v2, float3 barycentrics)

Vertex v;

v.position = barycentriclnterpolate3(v0.position, v1.position, v2. position
v.normal = barycentriclnterpolate3 (v0. normal, vl.normal, v2. normal
v.tangent = barycentriclnterpolate4 (v0. tangent, v1. tangent, v2. tangent
v. texCoord0 = barycentriclnterpolate2 (v0. texCoord0, vi.texCoord0, v2.texCoord0
v. texCoordl = barycentriclnterpolate2 (v0. texCoordl, v1.texCoordl, v2.texCoordl
v. texCoord2 = barycentriclnterpolate2 (v0. texCoord2, vi1.texCoord2, v2.texCoord2
v. texCoord3 = barycentriclnterpolate2 (v0. texGoord3, v1.texGoord3, v2.texCoord3
v.color = barycentriclInterpolate4 (v0. color, v1.color, v2.color
return v;

}

barycentrics) ;
barycentrics) ;
barycentrics) ;
barycentrics) ;
barycentrics) ;
barycentrics) ;
barycentrics) ;
barycentrics) ;
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[shader ("closesthit”)]

%oid ClosestHitMain (inout RayPayload payload : SV_RayPayload, AttributeData attribs : SV_IntersectionAttributes)

// LA bLDXRENLITERA VT v I RAERE
uint3 trianglelndices = UnityRayTracingFetchTrianglelndices (Primitivelndex()) :

// TARA VT v AN =ANOIER G
Vertex v0, vi1, v2;

v0 = FetchVertex (trianglelndices. x) :

vl = FetchVertex(trianglelndices.y)

v2 = FetchVertex(trianglelndices. z) ;

// STERM 5 DIERE R RDE D ERE THME

float3 barycentricCoords = float3(
1.0 - attribs. barycentrics. x — attribs. barycentrics.y,
attribs. barycentrics. x,
attribs. barycentrics.y);

Vertex v = InterpolateVertices(v0, v1, v2, barycentricCoords);

NewUnlitUniversalRenderPipelineShader.shader OS5 LTJ—2<3v IV
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[shader ("closesthit™)]
1oid ClosestHitMain (inout RayPayload payload : SV _RayPayload, AttributeData attribs : SV_IntersectionAttributes)

// LA bFLOXRAMNLTERA VT V9 AEWE
uint3 trianglelndices = UnityRayTracingFetchTrianglelndices (Primitivelndex());

[/ TAERA TV AL =ANOIESZEE
Vertex v0, v1, v2;

v0 = FetchVertex (trianglelndices. x) ;

vl = FetchVertex (trianglelndices.y);

v2 = FetchVertex(trianglelndices. z) ;

// STERMbDIERZE X RDEIDELE THM

float3 barycentricCoords = float3(
1.0 - attribs. barycentrics. x — attribs. barycentrics.y,
attribs. barycentrics. x,
attribs. barycentrics.y) ;

Vertex v = InterpolateVertices(v0, v1, v2, barycentricCoords) ;

/] R—=RI v TDTIRAF ¥ oBERE

// _BaseMap &M FO/NTF 4 1& Litlnput. hlsl % include $hiFERATES

float3 color = 7Ba§e00|or.rgb * SAMPLE_TEXTURE2D_LOD (_BaseMap, sampler_BaseMap, v.texCoord0, 0).rgb;
/] EEZAT 1« TEHE

float3 normal = TransformOb jectToWor |dNormal (v. normal) ;

color *= lerp(0.1, 1.0, max(0, dot(normal, _MainLightPosition))):// [0.1, 1.0]l®m&:EE

color = _MainLightColor * color;

payload. hit = true;
payload. radiance = color;
| payload. radiance = v.normal * 0.5 + 0.5;// EBRERIZTHR L TRTET 258
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1. MissO0O MyMissShader —
2. MissO1 ShadowMissShader
E/

 LFAADARAO—RITEHNFIE
ROT NS TES
« FZEULMNEDIHEIT

/

3

// B
#include “Packages/com. unity. render—pipelines. core/ShaderLibrary/Common. hlsl”
#include “Packages/com.unity. render-pipelines.universal/ShaderLibrary/Unitylnput

RaytracingAccelerationStructure SceneAS;// &0
RWTexture2D<float4> RenderTarget;

// Uncomment this pragma for debugging the HLSL code in PIX. GPU performance wi l
//#pragma enable_ray_tracing_shader_debug_symbols

#pragma max_recursion_depth 2 // @2A A4 DL A v FoLA

13 // B0

14 R[ayDesc generateCameraRay (f loat2 pixel)
15 >

35 }D

36

37 // *iBhn

38 s[truct RayPay | oad

39 >

42 }|31|

43 >

44 [shader (“raygeneration™) ]

45 void MyRaygenShader ()

46 > [ﬂ

57 }/ enderTarget[dispatchldx] = float4(dispatchldx. x & dispatchldx.y, (dispatchl
58

59

60 // *iBh0

61 [shader (“miss™) ]

62 % void Miss00_MyMissShader (inout RayPayload payload : SV _RayPayload)// @&FZLEE
63 > ]

66 }

67

68 // @B

s[truct ShadowPay | oad

| bool hit;

// @B
[shader ("miss”™)]

void Miss01_ShadowMissShader (inout ShadowPayload payload : SV_RayPayload)

{
%jS\}’ payload. hit = false;

TOKYO POLYTECHNIC
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184 float3 position = TransformObjectToWor Id(v. position) :
185 bool is_shadow = TraceShadow( MainLightPosition, normal, position);
18 float shade = is_shadow ? 0.1 : o o

193

//

[shader ("closesthit”)]
10|d ClosestHitMain(inout RayPayload payload : SV_RayPayload, AttributeData attribs : SV_IntersectionAttributes)

// LA FLOZEANSTERA VT v I AEWMEG
uint3 trianglelndices = UnityRayTracingFetchTrianglelndices (Primitivelndex()):

// TBEA VT VI AN =ZAENOIEAE0RE
Vertex v0, v1, v2;

v0 = FetchVertex (trianglelndices. x) ;

vl = FetchVertex (trianglelndices.y) ;

v2 = FetchVertex (trianglelndices. z) ;

// 3TEED B DIERER R DE L EE THRM

float3 barycentricCoords = float3(
1.0 - attribs. barycentrics. x — attribs. barycentrics.y,
attribs. barycentrics. x,
attribs. barycentrics.y) ;

Vertex v = InterpolateVertices(v0, v1, v2, barycentricCoords) ;

/] R=ZAT Y TDTIAFvhoBENEG

// _BaseMap Zz &M ZFOs/87 4 1% Litlnput. hisl % include $hiEFRATES
float3 color = _BaseColor.rgh * SAMPLE_TEXTURE2D_LOD (_BaseMap, sampler_BaseMap, v.texGoord0, 0).rgh;
/] BBIA T+ THE

_float3 normal = TransformObjectToWor ldNormal (v normal) :
// @EIE

lerp(0.1, 1.0, max(0, dot(normal, MainLightPosition)));// [0.1, 1.0]®M#aEHE
color = _MainLightColor * color * shade;

payload. hit = true;
payload. radiance
pay load. radiance

color;

v.normal * 0.5 + 0.5;// EZRZERICEBR L TERTT H5E

}
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// @B
struct ShadowPayload

{

};

// @EBM: v FOoLA4HAXRAMO—F
bool TraceShadow (float3 |ightDir

[

J

bool hit;

tion, float3 normal, float3 position)

RayDesc ray:;
ray.Origin = position + 1e-6 * normal ;
ray.Direction = lightDirection: B A [A]|ZIEHR
ray. IMin = 1e-06;

ray. TMax = 10000.0;

ShadowPay load payload = (ShadowPayload)O;

payload. hit = true;  ClosestT—4FfEHRL) —EITERELZ5 T (BR1L)

TraceRay (SceneAS, RAY_FLAG_SKIP_CLOSEST_HIT_SHADER | RAY_FLAG_ACCEPT_FIRST_HIT_AND_END_SEARCH,
OxFF, 0, 1, 1 /% MissO1 ShadowMissShader */, ray, payload)

return payload. hit;
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