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Å᷿ ᶼᴻḈ

Å ᶉ᷿ᶼᴻḈ

Å᷿ ᶼᴻḈᶱ ᶟ

ÅHLSL
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Å᷿ ᶼᴻḈ

Å ᶉ᷿ᶼᴻḈ

Å᷿ ᶼᴻḈᶱ ᶟ

ÅHLSL
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᷿ᶼᴻḈ

Å᷿ ᶼᴻḈᴻ֩♣: shader ֪ᶎ᷅ḱḝᶸḋ᷄ḁḙᶹḟḱᶹḻᶱ ᵸ
ᶪ ḁḎᴻḀᶍ ᶱ ᵶᵾḟḵ᷅ḱḨᶆᵡᶪᴳ

Åɕ ᵾ ᶊᶎ᷅ḱḝᶸḋ᷄ḁḙᶹḟḱᶹḻ ᶍ᷿ᶼᴻḏᶸḻ᷅֩╫
☼ ֪ᶊ ᵸᶪ ᶱ ᵶᵾḟḵ᷅ḱḨᶱ ᵸᴳ

https://ja.wikipedia.org/wiki/ ᷿ᶼᴻḈᴻ
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᷿ᶼᴻḈᶆᶆᵬᶪᵲᶇ

Å ᶍ ᵫ∆ᵮᶅ
ᵫ ᵧᶉᵪᶂᵾ
ᵰᶫᶈᶡᴲ ᶄᵮᶇ
ᵫ ᵧᶪᶧᵥᶊ
ᶉᶪ
ÅCPUᶆᶡ ᶆ
ᵬᶪᵫᴲ᷿ᶼᴻḈ
ᶆ ᵶᵾ ᵫ

ᴴᵸᶉᵩᶊ
ᶆᵬᶪ

Orca ֩ 13 ᴻḨ᷈ḻḎḁḐ᷇ם /TSUKUMO ֪
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ÅḪḏḳᵳᶇᶊḥḲ᷉ḻ ∞ᶆ

ᶍḲḁḐ

ḏḀḇḳ

ᶅᶍ ᶊᶃᵣᶅ

ᶍ

ᶍḱḁḇḱᶹḂ

Ḝ᷄ḃḳᵳᶇᶍ ᶍ

ḝḴᴻḨḘḋḝᶶᶗᶍ
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GPU  ֹGraphics Processing Unit

Åḗᴻḑᶻᶼ Tʊ&L ( ᶇ )
ÅCPU ᶍ

Å ᶍḥḲ᷉ḻ

Å ᶎ ᶆᵬᶪ
ᵫ

ÅḎ᷄ḁḉḫ
᷈ḻḘᶹḒᴻ
Å ᶍ ᶱ ᵥ

ÅḎ᷄ḁḉḫᶱ ᶪ

Å ᶍ ᶇḎ᷄ḁ
ḉḫᶍ ᶱ ᵰᶪ

Å

https://ja.wikipedia.org/wiki/GeForce_256

GeForce 256
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ḟḵ᷅ḱḦḞḳ᷿ᶼᴻḈ

Å ᶇ ᶍ╫☼ ᶱḟḵ᷅
ḱḧḻ᷅ᶆᵬᶪᶧᵥᶊᵶᵾ
Åḟḵ᷅ḱḧḻ᷅ ᶆ᷈ᴻḑᶱ ᵣᶅ
ᶆᵬᶪᶧᵥᶊᵶᵾ

ᶍḲḁḐ

ḏḀḇḳ

ᶅᶍ ᶊᶃᵣᶅ

ᶍ

ᶍḱḁḇḱᶹḂ

Ḝ᷄ḃḳᵳᶇᶍ ᶍ

ḝḴᴻḨḘḋḝᶶᶗᶍ

᷿ᶼᴻḈ

Ḝ᷄ḃḳ᷿ᶼᴻḈ

ḟḵ᷅ḱḦḞḳ᷿ᶼᴻḈ

ḟḵ᷅ḱḦḞḳ᷿ᶼᴻḈ
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ᶈᵥᵶᶅGPUᵫ ᶉᶍᵪ§

Å ᶱ ᶊ ᵸᶪ

Å ᴴ ᶍ ᶎ
֩ᶚᶛ֪ ᶍ ᶇ
ᵫᶉᵣ

ᶍᶆּס

Åּס ᶉ
ᵫ ᶉᵣ
Å ᶉᵣ

https://fabiensanglard.net/cuda/

│ᶉᶪ ᶱ

│ᶉᶪ ᶱ
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᷿ᶼᴻḈḮḓḋḐֹ ᶉ᷿ᶼᴻḈᶍ

Å ᵧ ᶎᴲ
᷿ »ʐḈᶡḜ᷄
ḃḳ᷿ᶼᴻḈ
ᶡ ᵷ
Å ᵸᶪᶍ
ᵫ ∞ ᴴ
ᵪᴲ
ᶍ ᵪ

Å ᶎ
ᶆᶎḎ᷄ḁḉḫ
ᶱ ᶠᶉ
ᵪᶂᵾᵫ
ᶎּס

╗ ḴḀḁḇ

ḴḀḁḇ

Ḏ᷄ḁḉḫ

᷿ᶼᴻḈḮḓḋḐ

ḁḐḲᴻḨ

ḁḐḲᴻḨ
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᷿ᶼᴻḈᶍ

Å᷿ ᶼᴻḈᶷḃḻḞḱ
Å2001 ᵯᶨᵣᶎ ᵣᶅᵣᵾÂ

Å᷿ ᶼᴻḏᶸḻ᷅
ÅHLSL: High Level Shading Language
ÅDirectX

ÅGLSL: OpenGL Shading Language
ÅOpenGL ARB

ÅCg
ÅNVIDIA

ÅMetal Shading Language
ÅmacOS

ÅḖᴻḑḡᴻḁ
Å᷿ ᶼᴻḈ᷅ḱḝ(Unity)
ÅḞḳᴻḟḲḻḐ(Unreal Engine)
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Unity ᶆᶍ᷿ᶼᴻḈ֩ᶽḏᶸḇᵪᶨᶞᶅ֪

ᶿḞḀᶼ᷄Ḑ ḦḎḲᶷḳ ᷿ᶼᴻḈ

᷿ᴻḻᶊ
᷿ᶼᴻḈᶣ

ḙḱḩᴻḇᶱ ḟḵ᷅ḱḨ

Ḏ᷄ḁḉḫ

ḙḱḩᴻḇ

ᵷ᷿ᶼᴻḈḟḵ᷅ḱḨᶆᶍ
ᶍ┴ᵣᶍ ᶱ ᵧᶪ
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ᴴ ᶱ ≥ᵶᶅ᷊ḥᴻḐ

Unity ᶆᶍ᷿ᶼᴻḈ֩ᶷᴻ᷂Ḏ᷄ḉḫᶇᵶᶅ֪

Ḝ᷄ḃḳ᷿ᶼᴻḈ

ḝḱ᷅ḩḻḐḏᴻḇ Ḝ᷄ḃḳḏᴻḇ

ShaderLab
HLSL ᶱ

ᴴ ᶱ ≥ᵶᶅ᷊ḥᴻḐ᷿ᶼᴻḈ

ḏᴻḇ ᶞ ḏᴻḇ

ᶍ
ḙḱḩᴻḇᴴ
Ḏ᷄ḁḉḫ
ᶱ

ḱḁḇḱᶹḂ
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Unity ᶆᶍ᷿ᶼᴻḏᶸ
ḻ᷅
ÅHLSL ḡᴻḁ
ÅḩḀḫᴻ
ÅHLSLᵪᶨGLSL, Metal ᶗᶍ

Ḍᴻḳᵡᶩ

ÅShaderLab
ÅUnity ᶆᶍ᷿ᶼᴻḈᶍḱḋḟ
Åʑ ḏᶸḇᶇᶍ
ÅDirectX11 ᶱ
ÅDirectX ᶆᶆᵬᶪᵲᶇᶎᶆᵬᶪ
ÅCompute shader
ÅḎḋḃḴᴻ᷿ḯḻ

ÅShader Graph ֩ ᴲ ֪
ÅḖᴻḑḡᴻḁḟḵ᷅ḱḧḻ᷅

HLSL

ShaderLab
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Å᷿ ᶼᴻḈ

Å ᶉ᷿ᶼᴻḈ

Å᷿ ᶼᴻḈᶱ ᶟ

ÅHLSL
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ᵲᶫᵪᶨᶍ

Å ᶉ᷿ᶼᴻḈᶱ ᶂᵾᶿḞḀᶼ᷄Ḑᶍ
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ḁḎḋḟ

ÅGi Hub ḲḥḀḐḲᶍ᷄ḵᴻḻ

ÅUnity ᶱ ᶀ ᵱᶪ

Åθ ḞḀᶼ᷄Ḑᶱ ᶪ

Å᷿ ᶼᴻḈᶱ ᶪ

Åθ ḞḀᶼ᷄Ḑᶊ᷿ᶼᴻḈᶱ ᵰᶪ

ÅḎ᷄ḁḉḫᶱ ᶪ
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ḁḎḋḟ

ÅGi Hub ḲḥḀḐḲᶍ᷄ḵᴻḻ
Åᵲᶍ ᶎ ᶍ ᶊᶉᶩᶝᵸ

ÅUnity ᶱ ᶀ ᵱᶪ

Åθ ḞḀᶼ᷄Ḑᶱ ᶪ

Å᷿ ᶼᴻḈᶱ ᶪ

Åθ ḞḀᶼ᷄Ḑᶊ᷿ᶼᴻḈᶱ ᵰᶪ

ÅḎ᷄ḁḉḫᶱ ᶪ
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GitHub ᶱ ᵮ

Åhttps://github.com/
tpu - game - 2025/
PGWS4_2/

ᵲᶍ ᶎ ᶍ ᶊᶉᶩᶝᵸ
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Fork

ᵲᶍ ᶎ ᶍ ᶊᶉᶩᶝᵸ



ḟḵ᷅ḱḨḷᴻ᷿᷄ḯḋḟӸ

Clone ֹᵡᶉᵾᶍ ᶆ

ᵲᶍ ᶎ ᶍ ᶊᶉᶩᶝᵸ
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ḁḎḋḟ

ÅGi Hub ḲḥḀḐḲᶍ᷄ḵᴻḻ

ÅUnity ᶱ ᶀ ᵱᶪ

Åθ ḞḀᶼ᷄Ḑᶱ ᶪ

Å᷿ ᶼᴻḈᶱ ᶪ

Åθ ḞḀᶼ᷄Ḑᶊ᷿ᶼᴻḈᶱ ᵰᶪ

ÅḎ᷄ḁḉḫᶱ ᶪ
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ḎḻḟḴᴻḐ
ᵫᶉᵣ ᶎᴲ
Ḉᶻḻḵᴻḑᶍ
Ḥḇḻᵫ ᶪᶍᶆ
Ḉᶻḻḵᴻḑᵶᶅ

ᶎ sPrc ᴿ

Clone ᵶᵾ
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Unity ᵫ
ᶀ ᵫᶪ
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.gitignore

Å.gitignore  ᶱsrc ᶊ┌ ᵸᶪ
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ḁḎḋḟ

ÅGi Hub ḲḥḀḐḲᶍ᷄ḵᴻḻ

ÅUnity ᶱ ᶀ ᵱᶪ

Åθ ḞḀᶼ᷄Ḑᶱ ᶪ

Å᷿ ᶼᴻḈᶱ ᶪ

Åθ ḞḀᶼ᷄Ḑᶊ᷿ᶼᴻḈᶱ ᵰᶪ

ÅḎ᷄ḁḉḫᶱ ᶪ
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1. Hᴂierarchy ᵇᶆ█᷄Ḳḋ᷄¨

וֹ

2. Sᴂphere ᵇᶱ



ḟḵ᷅ḱḨḷᴻ᷿᷄ḯḋḟӸ

ḁḎḋḟ

ÅGi Hub ḲḥḀḐḲᶍ᷄ḵᴻḻ

ÅUnity ᶱ ᶀ ᵱᶪ

Åθ ḞḀᶼ᷄Ḑᶱ ᶪ

Å᷿ ᶼᴻḈᶱ ᶪ

Åθ ḞḀᶼ᷄Ḑᶊ᷿ᶼᴻḈᶱ ᵰᶪ

ÅḎ᷄ḁḉḫᶱ ᶪ
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ḦḎḲᶷḳ

ÅUnity ᶆᶎᴲḦḎḲᶷḳᵳᶇᶊ ᵾ ᶱ
ᵧᶪᵲᶇᵫᶆᵬᶪ

ÅḦḎḲᶷḳᶍ ᶊ᷿ᶼᴻḈᵫ
ᵴᶫᶅᵣᶅᴲ᷿ᶼᴻḈᵫ
ᶉ ᶱ ᵥ

ÅḙḱḩᴻḇᶎḦḎḲᶷḳᵳᶇᶊ
ᵴᶫᴲḦḎḲᶷḳᵪᶨ

᷿ᶼᴻḈᶊ ᵴᶫᶪ

ᶿḞḀᶼ᷄Ḑ

ḦḎḲᶷḳ

᷿ᶼᴻḈ

Ḏ᷄ḁḉḫ

ᶿḞḀᶼ᷄ḐᶎᶈᶍḦḎḲᶷḳɵ
ᵥᶍᵪ ᵸᶪ

ᵾ ᶍ ᶊ ᵸᶪ
ᶱ ᶩᶝᶇᶠᶪ

ᵾ ᶱ ᶠᶪ
ᶱᵸᶪ

ᶊ ᶱ
ᶠᶪ

᷈ḻḥᴻḕḻḐ
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1. Pᴂroject ᵇᶆ█᷄Ḳḋ᷄¨

2. Mᴂaterial ᵇᶱ

3. ᶱᶃᵰᶪ
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1. Pᴂroject ᵇᶆ█᷄Ḳḋ᷄¨

2. Uᴂnlit Shader ᵇᶱ

3. ᶱᶃᵰᶪ
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ḁḎḋḟ

ÅGi Hub ḲḥḀḐḲᶍ᷄ḵᴻḻ

ÅUnity ᶱ ᶀ ᵱᶪ

Åθ ḞḀᶼ᷄Ḑᶱ ᶪ

Å᷿ ᶼᴻḈᶱ ᶪ

Åθ ḞḀᶼ᷄Ḑᶊ᷿ᶼᴻḈᶱ ᵰᶪ

ÅḎ᷄ḁḉḫᶱ ᶪ
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ḦḎḲᶷḳᶇ
᷿ᶼᴻḈᶱ
ᶒᶃᵰᶪ!

᷿ᶼᴻḈᶱḦḎḲᶷḳᶊD&D

וֹ
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ᵆḦḎḲᶷḳᵇɵᴂSphere ᵇᶊD&D

וֹ
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ḁḎḋḟ

ÅGi Hub ḲḥḀḐḲᶍ᷄ḵᴻḻ

ÅUnity ᶱ ᶀ ᵱᶪ

Åθ ḞḀᶼ᷄Ḑᶱ ᶪ

Å᷿ ᶼᴻḈᶱ ᶪ

Åθ ḞḀᶼ᷄Ḑᶊ᷿ᶼᴻḈᶱ ᵰᶪ

ÅḎ᷄ḁḉḫᶱ ᶪ
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D&D

וֹ

ᶉ ᶱ ᵸᶪ
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᷄Ḳḋ᷄¨

Inspector ᶆ

ÅᵲᵲᶆWrap Mode ᶣ
Filter Mode ᶱ ᵸᶪ
ÅWrap Mode ֹ ᶍ ᶍ

ᶱᶈᶍᶧᵥᶊᵸᶪᶍᵪ
ÅRepeat ֹ ᶊ ᶩ ᵶ
ÅClamp ֹ ᶍ ᶱ ᵥ
ÅMirror:
ÅMirror Once: ╗ ᵿᵰ
ÅPer - Axis: ᵳᶇᶊ ᵧᶪ

ÅFilter Mode ֹ ᶱᶈᶍᶧᵥᶊ
ᶛᵪᵸᶍᵪ
ÅPoint: ╗ ᵣ ᶍ ᶱ ᵥ
ÅBilinear: ᶆᶛᵪᵸ
ÅTrilinear: LOD ᶱ ᵶᵾ

ᵧᶏᴲ ᶍḎ
᷄ḁḉḫᶊ ᵣ
ᶎᵲᶫ
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1. ᵆḦḎḲᶷḳᵇɵ᷄ Ḳḋ᷄ 2̈. ᵆḎ᷄ḁḉḫᵇɵD&D ¨
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Ḏ᷄ḁḉḫᵫ ᶨᶫᵾ¨
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ᶣᶂᶅᶞᶧᵥ
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Å᷿ ᶼᴻḈ

Å ᶉ᷿ᶼᴻḈ

Å᷿ ᶼᴻḈᶱ ᶟ

ÅHLSL
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ḈḞḳ᷄Ḳḋ᷄
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VSᶆ᷈ᴻḑᶱ ᴴ ᶆᵬᶪ

ÅUnlit ᷿ᶼᴻḈ
Å ᶱ ᶮᶉᵣ᷿ᶼᴻḈ
Å ᶣ ᶍ ᶱᵼᶍᶝᶝ ᵸᶪ



ḟḵ᷅ḱḨḷᴻ᷿᷄ḯḋḟӸ

ᴴḜ᷄ḃḳ᷿ᶼᴻḈ

Åᵼᶫᵽᶫᶍ ᶱ ᶇᵶᶅ ᵮ

Å ᶆḏᴻḇᶱ ᵰ ᵸ

᷿ᶼᴻḈ

Ḝ᷄ḃḳ᷿ᶼᴻḈ

ᶩ ᶇᵶᶅ ᶱ ᵸ

ᶩ ᶇᵶᶅ ᶱ ᵸ

4

᷿ᶼᴻḈᶍ ᶎḱḁḇḱᶹḂᵴᶫᶅ
Ḝ᷄ḃḳ᷿ᶼᴻḈᶊ╥ᵬ ᵴᶫᶪ
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Ḏ᷄ḁḉḫ

Åtex *** ᶇᵣᵥ ᶆ ᶞ ᶟ
Å᷊ ḻḟḱᴻᶿḞḀᶼ᷄Ḑֹ ᶞ ᶞ ᶱ ᶠᶅ

ÅUV ֹ ḏᴻḇᵪᶨ ᵴᶫᶅᵮᶪ

᷿ᶼᴻḈ

Ḝ᷄ḃḳ᷿ᶼᴻḈ

4
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Ḏ᷄ḁḉḫ

Åtex *** ᶇᵣᵥ ᶆ ᶞ ᶟ
ÅUV ֹ ḏᴻḇᵪᶨ ᵴᶫᶅᵮᶪ

Å᷊ ḻḟḱᴻᶿḞḀᶼ᷄Ḑֹ ḏᴻḇᶇ ᶞ ᶞ

᷿ᶼᴻḈ

Ḝ᷄ḃḳ᷿ᶼᴻḈ

4



ḟḵ᷅ḱḨḷᴻ᷿᷄ḯḋḟӸ

Ḏ᷄ḁḉḫ

Åtex *** ᶇᵣᵥ ᶆ ᶞ ᶟ
ÅUV ֹ ḏᴻḇᵪᶨ ᵴᶫᶅᵮᶪ

Å᷊ ḻḟḱᴻᶿḞḀᶼ᷄Ḑֹ ḏᴻḇᶇ ᶞ ᶞ

᷿ᶼᴻḈ

Ḝ᷄ḃḳ᷿ᶼᴻḈ

4
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ShaderLab

ÅCGPROGRAM / ENDCG ᶆ∫ᶂᵾ ᵫ
HLSLᶍ
ÅMicrosoft ᶍḑ᷂ḭḩḻḐᵫ ᶃ

Åᵼᶍ ᶎUnity ᶍ
ÅHLSLᶎ UƎnreal Engine ᶆᶡ ᶃᵫᴲ

ShaderLab ᶍ ᶎ ᶍ ᶆᶎ ᶊ ᵾᶉᵣ
֩ ᵾᶧᵥᶉᶡᶍᶎᵡᶪᵪᶡᵶᶫᶉᵣ֪

ShaderLab

HLSL
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Properties

Åʋ ḻḁḢ᷄ḇᴻᶇᶍ
Å ᶉḝᶾᴻḦḋḐᶆ
᷈ᴻḑᶱ ᵸᶪᶇᴲ

ᵫḦḎḲᶷḳᶍ
ᶊ ᶫᶪ

ÅḎ᷄ḁḉḫᶍ ᶉ᷿ᶼᴻḈ
ᶍ ᶎᴲḦḎḲᶷḳᵳᶇ
ᶊ ᶮᶫᶪᶍᶆᴲ ᶊ
ᵷ᷿ᶼᴻḈᶆᶡ
┴ᵥ ᶱ ᵥᶉᶨ
ᶍḦḎḲᶷḳᵫ
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ᶽḏᶸḇ
ᶆᶍ ᴴ ∫

᷿ᶼᴻḈ ᶊ
ᶍ ᵫ

float _ WaveScale ;
float _ ReflDistort ;
float _ RefrDistort ;
float4 _ RefrColor ;
sampler2D _ ReflectionTex ;
sampler2D _ RefractionTex ;
sampler2D _Fresnel;
sampler2D _ BumpMap ;

Properties ᶍ
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SubShader

ÅSubShader
Åθ ḞḀᶼ᷄Ḑᶱ ᵸᶪ ᶍ╗ ᶍ
֩ḴḻḈḲḻ᷅ḙḁ֪

Åḇ᷅ᶱ ᶂᶅḇᶹḧḻ᷅ᶱ ᵸᶪ
Å ᶧᶩ ᵫ ᶊ ᵪᶫᶪᶧᵥᶊ ᵪᶫᶅᵣᶪ

https://docs.unity3d.com/ja/current/Manual/SL -ShaderReplacement.html



ḟḵ᷅ḱḨḷᴻ᷿᷄ḯḋḟӸ

Pa

Å╗ ᶍ ᶆ ᵣᶪ

Å ᶍ ᶱ ᵰᶅ ᵥᵲᶇᵫᶆᵬᶪ
ÅVRᶍ ᶍ ᶊ ᵹᶃ ᶆ ᵶᵾᶩ

Å ᵸᶪ ᶍ ᶍ ᶱ ᵥ

https://docs.unity3d.com/ja/current/Manual/SL -Commands.html
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ֹ ᶍ
ᶱ ֩ḏḝᶾḳḐ֪ ᶱ

ᶊזּ ᶱ ᵣᵾ
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ֹ ḎḁḐᶍ
Less Equal ֩ḏḝᶾḳḐ֪
ᶊᵡᶪᶡᶍᶱ ꞊ᶊᵡᶪᶡᶍᶱ



ḟḵ᷅ḱḨḷᴻ᷿᷄ḯḋḟӸ

ᶆᵣᵾᵿᵣᵾ ֹ ∫ᶊ ᶂᵾ ᵿ
ᵰ ᵫ ᶮᶪ ᶉ ᶍטּ ᵫ ᶩᵾᵣᶆᵸ

Å ╓֩ ֪ᶊ ᶂᵾ ᵿᵰ ᶱ ᵧᶪ
Åᴂ ᶎ ᶱ ᵧᶉᵣᵇᶇᵪᵸᶪᶊᶎᶡᶂᶇ ᶂᵾ ᵫ

ᶎ ᶱ
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ᵼᶍ

Å#pragma: ·
ÅVertex: ᷿ᶼᴻḈᶍ

ÅFragment: Ḝ᷄ḃḳ᷿ᶼᴻḈᶍ

Åmulti_compile_fog : ᵣᶬᵣᶬᶉḝᶾ᷅ᵫ ᵧᶪᶧᵥᶊᵸᶪ

Åִ ᴚᴢᴓᴠᴩᴔᴕְᴾUnityCG.cginc ᴿ
År ᶬᵣᶬᶉ ᵫ ᵣᶅᵡᶂᶅᵡᶝᶩ ᵶᵮᶉᵮᶅᶡ ᵰᶪ
Åunity ᶍ ᴴḦ᷄ḵᶍ

Å ᶊᶡᵣᵮᶃᵪᶍ᷿ᶼᴻḈḟḵ᷅ḱḨᵫᵡᶪ
ÅLighting.cginc: ᶊ

ÅTerrainEngine.cginc : ᶣ ᶍ᷿ᶼᴻḈᶍ᷊ḥᴻḐ
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ḝᶾ᷅

Åꜛ ᵵᵪᶪᶇ ᶂᶜᵮᶉᶪ
Åφ ꜛ

Å Ḧ᷄ḵᶎᴲ
UnityCG.cginc
ᶊᵡᶪ

[Window] - [Rendering] - [Lighting]
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Å᷿ ᶼᴻḈ

Å ᶉ᷿ᶼᴻḈ

Å᷿ ᶼᴻḈᶱ ᶟ

ÅHLSL
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᷿ᶼᴻḈ ᶍ

Å ᶇ╥ ᶱ ᶆ ᵰ ᶪ
Å╗ ᶆᵡᶫᶏ ᶆᶡּס

Å ᶎ ᶩ ᶇᵶᶅ ᵸ
Åreturn !
Å ᵸᶘᵬ ᶎ᷿ᶼᴻḈᵳᶇᶊ ᶝᶂᶅᵣᶪ
Ú ᶆ ᶘᶪ֩ ᶍḩḻḘᴻᶇᵶᶅ֪
Å ᷿ᶼᴻḈֹ ☼ ᶆᶍ∞

ÅḜ᷄ḃḳ᷿ᶼᴻḈᶆ ᵥ ᶍḏᴻḇᶱ ᵸ

ÅḜ᷄ḃḳ᷿ᶼᴻḈֹ
Å ᶎ ᶍʀ
Å ᶱ ᵬ ᵧᶪᵲᶇᶡᶆᵬᶪ

Å᷅ ḵᴻḘḳ ᶎ ᶞ ᶞᶍᶞ
Å ḘḋḝᶶᶇᵶᶅCPUᵪᶨᶍ ḙḱḩᴻḇᶱ ᵰ ᶪ
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ᶞ ᶞ

Å ╗
Åhttps://docs.microsoft.com/ja -

jp/windows/win32/direct3dhlsl/dx -
graphics - hlsl - intrinsic - functions
Å aᴂbs ᵇᵫᵆ ᵇᶇᵪᴲ ᵫ ᶊ ᵴᶫᶪטּ
ᶍᶆ ≥

Å ֹ
᷿ᶼᴻḈ᷅ḱḝᶆᶍ ᶉḖᴻḑ
Å ᶉ ֹ ᴲ᷄ḱḻḟᴲ ...
Å ᴧֹᴥᴦᴨְ־ᴕᴬᴤְ־ᴔᴣᴨְ־ᴓᴦᴣᴧᴧְ־Â
Å ( ) dֹdx , ddy
ÅḖᶹḂ : noise
ÅḎ᷄ḁḉḫ ᶞ ðְהᴨᴕᴬְׄ־מÂ

https://docs.microsoft.com/ja-jp/windows/win32/direct3dhlsl/dx-graphics-hlsl-intrinsic-functions
https://docs.microsoft.com/ja-jp/windows/win32/direct3dhlsl/dx-graphics-hlsl-intrinsic-functions
https://docs.microsoft.com/ja-jp/windows/win32/direct3dhlsl/dx-graphics-hlsl-intrinsic-functions
https://docs.microsoft.com/ja-jp/windows/win32/direct3dhlsl/dx-graphics-hlsl-intrinsic-functions
https://docs.microsoft.com/ja-jp/windows/win32/direct3dhlsl/dx-graphics-hlsl-intrinsic-functions
https://docs.microsoft.com/ja-jp/windows/win32/direct3dhlsl/dx-graphics-hlsl-intrinsic-functions
https://docs.microsoft.com/ja-jp/windows/win32/direct3dhlsl/dx-graphics-hlsl-intrinsic-functions
https://docs.microsoft.com/ja-jp/windows/win32/direct3dhlsl/dx-graphics-hlsl-intrinsic-functions
https://docs.microsoft.com/ja-jp/windows/win32/direct3dhlsl/dx-graphics-hlsl-intrinsic-functions
https://docs.microsoft.com/ja-jp/windows/win32/direct3dhlsl/dx-graphics-hlsl-intrinsic-functions
https://docs.microsoft.com/ja-jp/windows/win32/direct3dhlsl/dx-graphics-hlsl-intrinsic-functions
https://docs.microsoft.com/ja-jp/windows/win32/direct3dhlsl/dx-graphics-hlsl-intrinsic-functions
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Å
Åfloat(32bit)

Åhalf(16bit)

Åfixed( - 2 2, 11bit)

Åint

Åḡ᷄Ḑḳ
Åfloat4, float4x4
Å.xyzw , . rgba  ᶆ

Å᷊ ḻḟḱ (ᴻḎ᷄ḁḉḫ)
Åsampler2D

ÅsamplerCUBE

Åsampler3D

ÅḃḦḻḎᶸḋ᷄
Å᷿ ᶼᴻḈᶍ ᶍḏᴻḇᶍ≥
ᶱ ᵧᶪ

Ḏ᷄ḁḉḫ᷊ḻḟḱ

https://docs.unity3d.com/ja/current/Manual/SL - DataTypesAndPrecision.html

ᵫ ᶆ ᵴᶉ᷊ᶹḂ֩ ᵣ֪ᵫᶧᵣ
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᷿ᶼᴻḈᶍ ֹ

Å ᶇᵶᶅ ᶱ ᵧᶪ


