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ᶍḲḥḀḐḲ

Åhttps://github.com/tpu -
game -
2025/PGWS4_14_raytracing
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ᶍ

ÅḴᶹḐḴᴻ᷿ḻ᷅

Å ᶉḴᶹḐḴᴻ᷿ḻ᷅

Å᷿ ᴻḻᶍ

ÅḴᶹḐḴᴻ᷿ḻ᷅☼
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ḴᶹḐḴᴻ᷿ḻ᷅

Å ᶍ ᶱ ᵪᶨּי ḁ᷄Ḳᴻḻᶍ ᶗᶍḴᶹ֩ ֪ᶱ
ᵸᶪᵲᶇᶆ ᶱ ᶠᶪ

ᵸᶪḜ᷄ḃḳ

ᶊ

ᶍ ᵪᶨᶍ ᶍ ᶇ ᵫ ☿ᵴᶫᶪ
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ḴᶹḐḴᴻ᷿ḻ᷅

Å ᵪᶨḴᶹ֩ ᶍ ᶟ ֪ᶱ
Å ᶊᵾᶈᶩ ᶩᶃᵣᵾᶨᵼᶍ ᶱ

Å ᶊᵾᶈᶩ ᵮ ᶍ ᶍ ᶆ ᶍ ᶍ ᶱטּ
Å ᶍ ᶎ ᶍ ᶊ
Å ᶉ ᶍḴᶹᵫ ᶊᶉᶪᶍᶆᴲ ᶍטּ ᵫ ᶠᶨᶫᶅᵣᶪ

Å ᵪᶨ ᶱ ᵶᶅᶡ ᵣᵫᴲ ᶊ ᵸᶪᶇᶎ ᶨᶉᵣᶍ
ᶆᴲ ᵪᶨ ᵸᶪ
Å֩ ᵲᶍ ∫ᶆᶍ֪ ᶎ ᶉᶍᶆᴲ

ᵪᶨ ᵶᶅᶡ ᵪᶨ ᵶᶅᶡ ᶎ ᵷ
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ḗᴻḑᶻᶼᶷ
ḴᶹḐḴᴻ᷿ḻ᷅
ÅGPUᶱ ᶂᶅḲᶷḳḇᶹḨᶊḴᶹ
ḐḴᴻ᷿ḻ᷅ᶱ

Åḙᶹḟḱᶹḻᶱ ᵶᴲ᷿ᶼᴻḈᴻ
ᶍ ᶞ ᶮᵺᶇ ᶍנּ ᶆ

Å ᶆᵬᶉᵣ ᵫᵡᶪ
Å ᶎ╬ ᵴᶫᶅᵣᶅᴲ ᶆ
ᵬᶉᵣ
ÅBVH( Bounding Volume 

Hierarchy )ᵫ ᶮᶫᶅᵣᶪᶎᵹ
Å ᵴᶫᵾAABBטּ ᶍ᷅ḳᴻḜḻ᷅

Å ᶍ᷿ᶼᴻḈᶱ

https://developer.nvidia.com/blog/introduction - nvidia - rtx - directx - ray - tracing/
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᷿ᶼᴻḈ

ÅRay Generation Shader: Ḵᶹ
᷿ᶼᴻḈ
Å ᵪᶨḴᶹᶱ ᶏᵸ

ÅClosest Hit Shader: ᷿ᶼᴻḈ
Å╗ ᵣ ᶆᶍ

ÅAny Hit Shader: ≥ ᷿ᶼᴻḈᴻ
Åᵣᵹᶫᵪᶊ ᵶᵾ ᶍ

ÅMiss Shader: ᷿ᶼᴻḈ
Å ᵫ ᵬᶉᵪᶂᵾ ᶍ

ÅIntersection Shader: ᷿ᶼᴻḈ
Å ∙ ᶍ

ÅCallable Shader: ᶒ ᵶּס ᷿ᶼᴻḈ
Å ᶒ ᵶᶇᵶᶅ ᵸᶪ

https://microsoft.github.io/DirectX - Specs/d3d/Raytracing.html
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ᶍ

ÅḴᶹḐḴᴻ᷿ḻ᷅

Å ᶉḴᶹḐḴᴻ᷿ḻ᷅

Å᷿ ᴻḻᶍ

ÅḴᶹḐḴᴻ᷿ḻ᷅☼

1ᴂ Ray Tracing 101 ᵇḏᶸḴ᷄ḐḲ
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Åhttps://blog.sili
constudio.co.jp/
2024/12/1923/

Å ᶍ᷿ᶼᴻḈᶎᴲ
ᵴᶫᵾ᷈ᴻ

ḑᵪᶨ

ÅUnity ᶍ  (?) ᵫ
ᶊ ᵴᶫᶅᵣ

ᶪ

https://blog.siliconstudio.co.jp/2024/12/1923/
https://blog.siliconstudio.co.jp/2024/12/1923/
https://blog.siliconstudio.co.jp/2024/12/1923/
https://blog.siliconstudio.co.jp/2024/12/1923/
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ӡ ᵸ

ӢDirectX11 ᶱ

ḴᶹḐḴᴻ᷿ḻ᷅ᶆᵬᶪᶧᵥᶊᵸᶪ
(DirectX11 ᶱ )

Eᴂdit -b [Project Settings..]
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᷿ᶼᴻḈᶍ נּ

ÅᴂRay Tracing 
Shader ᵇ
Å  ֹ

NewRayTracingS
hader
ÅḏḝᶾḳḐ
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ḏḝᶾḳḐᶍ᷿ᶼᴻḈᴻ᷈ᴻḑ

ÅḴᶹ ᷿ᶼᴻḈᶍᶞ
Å ᶍḴᶹᶱ ᵶᶅ ᶏᵸ

Å ᶏᵶᵾ ᶍ ᶱ ᵣᶅᵣᶉᵣᶍᶆᴲ ᵶᵾᵿᵰᶆ ᶮᶪ

ÅᴂRenderTarget ᵇᶇᵣᵥ ᶍḎ᷄ḁḉḫᶊ
ÅDispatchRaysIndex () ᶆ Ḵᶹᶱ NewRayTracingShader.raytrace
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ḴḻḈḱᴻ

Å ᶱᵸᶪḪḀḭᴻḳ

Åḙᶹḟḱᶹḻ
Å☼Ḧḋḟᶍ ᴴ☼Ḧḋḟᶍ ☿ᶣᴲ

ᴴ ᶆ ᶱ ᵰᵾᵣ

ÅḴḻḈḱᴻḏᴻḇ
Å ᷿ᶼᴻḈᶆ ᵸᶪᶿḞḀᶼ᷄Ḑᶱ

ᶆᵬᶪ

ÅḴḻḈḱᴻḝᶸᴻḉḫ (ᴻ )
ÅḦḳḉḙḁ ᶱ╗ᶃᶊᶝᶇᶠᶪ
Å᷂ḭᴻḞḦḋḟᶍ6 ᶍ ᶱ╗ᶃᶇ
ᶞᶉᵺᶪ

Unity ḟḵḀᶼ᷄Ḑ

ḴḻḈᴻḙᶹḟḱᶹḻᶷḃḋḐ

ᶍ╗ ᶍ ᶫ

ḴḻḈḱᴻḏᴻḇ

ḴḻḈḱᴻḝᶸᴻḉḫᴻ

ḴḻḈᴻḙḁ

ᵸᶪ ᴴ ᶍ

Ḧḳḉḙḁᶱ ᶠᵾ╗ ᶍ

ᶿḞḀᶼ᷄Ḑᶱ ᵸᶪ ᶍ

᷿ᶼᴻḈᴻ
ᵬ ᶍ
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ḁ᷄ḲḟḐ
ÅḴᶹḐḴᴻ᷿ḻ᷅ᶎ
ḱḁḇḱᶹḂᶆᶎ
ᶉᵣᶍᶆᴲ ᵬᵮ
ᶍ ᶱ

ᵸᶪ ᵫᵡᶪ
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᷈ᴻḑ
Å ᶎ
ᵪᶨ

ḙḁᶊ ᵸ טּ

ḙḁᶍ ᶍ
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ḴḻḈḱᴻḏᴻḇ
ᶊ ᶱ נּ
ÅᴂPC_Renderer ᵇᶊ נּ

1. Add Renderer 
Feature ᶱ

2. ֩ ᵶᵾ֪ᵆNew URP 
Render Feature ᵇ
ᶱ נּ

ӡ

Ӣ
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ḴḻḈḱᴻ ᶍ

ÅNewURPRenderFeature::NewURPRenderFeaturePass::ExecutePass ᶆ
D֩ispatchRays ֪ᶍ

Å╥ ᶱRasterGraphCotext ᵪᶨUnsafeGraphContext ᶊ

Å ᶍ᷈ḦḻḑḘḋḝᶶ
Å native_cmd

Å Command
Buffer ᷄ḱḁ

Å

Å context.cmd
Å Unsafe

Command
Buffer ᷄ḱḁ

Å GPUᶗᶍ Ḵ
ḡḳᶷ᷄ḃḁ

ÅḎ᷄ḁḉḫᶊ ᵶᴲ
ᵼᶍ ᶱḴḻḈᴻוֹ
Ḏ᷄ḁḉḫᶊ
Å dֹata.out

put__ColorText
ure

ÅḴḻḈᴻḎ᷄ḁḉḫ:
ata.camera _

ColorTarget

NewURPRenderFeature .cs

Bit - Blt (Bitmap Bit Transfer) ᶍ
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Execute
pass ᶍ
ᶒ ᵶ

ÅNewURPRender
FeaturePass:: 
RecordRenderG
raph ᶊ

Åbuilder(IUnsafe
RenderGraphBui
lder) ᶆ

ᶇᵶᶅ

Å

NewURPRenderFeature .cs

Â

builder ᶱ ᵸᶪᵾᶠᶍusing ḁḎᴻḐḩḻḐ
֩╥ ᶍ ᶎ ֪

ExecutePass ᶊ ᵸḏᴻḇ( )ᶱ ᵸᶪ
Å ExecutePass ᶆ ᶂᶅᵣᶪ
Å ᵣ ᶱ ᶠᵾḎ᷄ḁḉḫᶍ ᶍ
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ḙḁḏᴻḇ

ÅNewURPRenderFeaturePass::PassData

ÅExecutePass ᶆ ᵥḏᴻḇ

NewURPRenderFeature .cs

נּ ֹ᷿ᴻḻᶍBVHᴳ ᶎ ᶮᶉᵣ
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ḙḁḏᴻḇᶆ ᵸḏᴻḇᶍ

ÅBuilder
ᶍ

NewURPRenderFeature .cs

ᵸᶪḏᴻḇᶱḝḴᴻḏᴻḇᵪᶨ

ᵸᶪḴḻḈᴻḎ᷄ḁḉḫᶱᵲᵲᶆ

ᶊ ᶱ ᵸᶪ

נּ ᶎ Bᴂuild ᵇḩḅḋḑᶆ ֩ ᵮᶉᵣᶹḩᴻḀ֪
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NewURPRenderFeaturePass ᶍ
ḩḻḘᴻᶣ ᴴטּ
Å᷿ ᶼᴻḈᶎ
᷈ḻḁḐḱ᷄ḇ
ᶆ ᵰ ᶪ
ÅFeaturePass
ᶎ ᶎᴲ
Inspector ᶊ

ᵴᶫᶉᵣ
Å ᵴᶫᶪ

Renderer
Feature
Script ᵪᶨ
ᵰ ᶪ

Åּנ ᶎᴲ
ᶆ ᵴᶫ

ᶉᵣᶍᶆᴲ
ᶱ

Å ᵪᶨ ᶏᶫᶪ
֩ ֪

NewURPRenderFeature .cs
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RendererFeature ᷄ḱḁ

Å ᶹḡḻḐ
ᶍḏḝᶾḳḐ
ᵪᶨᶍ
Å
ᶆᶎᶉᵮ
ḥḁḐ

Å ᶍ

Åּנ
ᶍ

NewURPRenderFeature .cs
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ḙḁᶍ נּ

ÅNewURPRenderFeature ֹAֹddRenderPass

Å ᵸᶪᶻᶸḻḑᶻᶱ ᶆᵬᶪ
Å᷇ ᴻḨᶆ ᵴᶫᶪ ᶊᶍᶞ

NewURPRenderFeature .cs
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ḴḻḈᴻḙḁᶊ ᵸḏᴻḇ

ÅNewURPRenderFeature ֹֹ
NewURPRenderFeatureSettings

Å᷿ ᶼᴻḈᶍ

NewURPRenderFeature .cs
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ḟḵḙḎᶸᶍ
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ÅḴᶹḐḴᴻ᷿ḻ᷅

Å ᶉḴᶹḐḴᴻ᷿ḻ᷅

Å᷿ ᴻḻᶍ

ÅḴᶹḐḴᴻ᷿ḻ᷅☼

ᶍ

2ᴂ Ray Tracing 3D ᵇḏᶸḴ᷄ḐḲ
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Å ᶚᶈᶇ ᵷ ᶝᶆ ᶠᶪ
Åᴂ 1 Ray Tracing 101 ᵇᶍ  ɵ 2ᴂ Ray Tracing 3D ᵇᶊ᷈Ḝᴻᵶᶅ
ᶡ ᵣ
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ᶍ

Å᷿ ᶼᴻḈᶱ ᵰᶪ
ÅRay Tracing Shader: ᶆ ᶍ
ÅḴᶹᶱ ᵸᶪ

Å ᶨᶉᵪᶂᵾ ᶊ ᶱ ᵧᶪ

ÅURP Unlit Shader: ᶿḞḀᶼ᷄Ḑᵳᶇᶍ
Å ᶍ ᶱ ᵸᶪ

ÅḎ᷄ḁḉḫᶉᶈᶍḦḎḲᶷḳᶍ ᶱ ᵸᶪ
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ᶷḃḋḐᶍ נּ

1. URP Unlit Shader
Å NֹewUnlit

UniversalRender
PipelineShader
ÅḏḝᶾḳḐ

2. ḦḎḲᶷḳ
Å Nֹew Material

ÅḏḝᶾḳḐ

ÅNewUnlitUniversal
RenderPipelineShader ᶱ

3. Ḏ᷄ḁḉḫ
Åᶉᶲᶆᶡᶧᵣ
Åᵲᵲᶆᶎ PƎoly Haven
ᶍMetal Plate ᶍDiffuse
Åhttps://polyhaven.

com/a/metal_plate

ӡӢӣ
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᷿ᶼᴻḈᶍᶹḻ᷄ḳᴻḑᴴᶿḞḀᶼ᷄Ḑ

Å᷿ ᴻḻᶍ ᶱ ᵥᵾᶠᶊᴲ᷿ᶼᴻḈḱᶹḞḱḲᶱᶹḻ᷄ḳᴻḑ

Åּנ ᶍᶿḞḀᶼ᷄Ḑᶱ נּ

NewRayTracingShader .raytrace
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Ḵᶹᶍ ֩Ḝ᷄ḃḳᵳᶇᶍ ֪

ÅḢᶹḵᴻḑֹḴᶹᶍ ᶊᵩᵣᶅ ᵴᶫᶪḏᴻḇ

ÅTraceRay : Ḵᶹᶱ ᶏᵸ

NewRayTracingShader .raytrace

Ḝ᷄ḃḳᶍ

֩ · ֪
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TraceRay 

Åּנ ᶍ ᶱ ᵸᶪᵾᶠᶍḴᶹᶱ ᵸᶪ

https://learn.microsoft.com/ja - jp/windows/win32/direct3d12/traceray - function

נּ

ᶍ ᶱḝḱ᷅ᶆ ᵧᶪ

ᶿḞḀᶼ᷄ḐᶍḦḁ᷄ ᶱ ᶂᶅ ᵪᶨ ᵺᶪ

ᶍ᷿ᶼᴻḈᶱᵣᵮᶃᵪ ᶃ ᶍ ᶍ

ᶿḞḀᶼ᷄ḐᶍḚḋḐ᷅ḳᴻḟᶍ

ḧḁ᷿ᶼᴻḈᶍᶹḻḏḋ᷄ḁᶆᶍ

Ḵᶹᶍ

ᶍ

ᶍ ∫

ᶍ

ᶍ ∫

Ḵᶹᵫ ᵸᶪ
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Ḵᶹᶍ
ᶍ
Å ☼ ᵪᶨ

ᶷḁḢ᷄Ḑ
ᶣ ᶱ
ᵸᶪ

ὓ

ÃÏÔ
Ὢέὺ
ς

ὥίὴὩὧὸ
π π π

π ÃÏÔ
Ὢέὺ

ς
π π

π π
ᾀ

ᾀ ᾀ

ᾀᾀ

ᾀ ᾀ

π π ρ π

NewRayTracingShader .raytrace
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Miss ᷿ᶼᴻḈ

ÅḴᶹᵫ ᵶᶉᵣᶇᵬᶊ ᶒ ᵴᶫᶪ᷿ᶼᴻḈ

Å ᶱ ᵸᶪ

NewRayTracingShader .raytrace
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נּ ᶍ

ÅḎ᷄ḁḉḫ
ᶇ ᶊ
Unsafe
Command
Buffer
ᶆ

NewURPRenderFeature .cs
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URP Unlit Shader

Åḙḁ ᶍ נּ
ÅNewURPRender

Feature::NewURP
RenderFeature
Pass::ExecutePass
ᶆ

ÅLightMode
(ḙḁᶍ )ᶍḇ᷅
ᶊᶡḙḁ ᶱ

ÅḴᶹḐḴᴻ᷿ḻ᷅ᶍ
ᶱ

NewUnlitUniversalRenderPipelineShader.shader
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ḱḁḇḱᶹḂ ᶍ᷿ᶼᴻḈᶎ

Å_BaseMap ᶍ
ᶎ ᶆ ᶞ ᶟ
LitInput.hlsl ᶊ
ᵡᶪ

NewUnlitUniversalRenderPipelineShader.shader
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ḩḻḘᴻ
Åraytrace ᶇ
ᵷḢᶹ

ḵᴻḑᶱ
ÅAttribute

Data ᶎᴲ
ᵶᵾ∞ ᶍ
֩ ֪

Åraytrace ᶇ
ᵷּנ
ᶱ
Å ᶎ
ᶮᶉᵣᶡᶍ
ᶡ ᶠᵾ

NewUnlitUniversalRenderPipelineShader.shader
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ᶍ ᶞ ᶞ

Å ᵶᵾḥḲ᷉ḻᶍᶹḻḏḋ᷄ḁ ᶱ ᵶᶅ ᶱ

NewUnlitUniversalRenderPipelineShader.shader


