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ᶍḲḥḀḐḲ

Åhttps://github.com/tpu - game -
2025/PGWS4_9_noise
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ᶍ

ÅḖᶹḂᶍ

Å ᶉḖᶹḂ

ÅFBM

Åּנ ᵶᵾFBM

ÅḤḵḖᶹ

Åⱴ

ÅḏᶸḆḳḞ
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ᶍ

ÅḖᶹḂᶍ

Å ᶉḖᶹḂ

ÅFBM

Åּנ ᵶᵾFBM

ÅḤḵḖᶹ

Åⱴ
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ḖᶹḂ

ÅḱḻḈḨ ᶱ ᶫᶪᶇ ᶆᶉᵮᶉ
ᶪᶍᶆ ᵣᶊ ᵣᵾᵣ

ÅᵶᵪᵶᴲᵾᵿᶍḱḻḈḨᶆᶎᵵᶨᵵᶨ
ᵸᶪᵿᵰ

Å ᶊ ᵶᶅᵮטּ ᵴᶱ ᵩᵥ
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ḖᶹḂᶱ ᶂᵾḎ᷄ḁḉḫᶍ
(Blender)

Blender ᶍḟḵ᷿ᴻḀḫḳḎ᷄ḁḉḫᵣᶬᵣᶬ
https://aratobi.hateblo.jp/entry/2015/12/23/174540
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ᶍ

ÅḖᶹḂᶍ

Å ᶉḖᶹḂ
Å╗ ḖᶹḂ
ÅḞḵḋ᷄ḖᶹḂ
Å
Å ḖᶹḂ
ÅPerlin ḖᶹḂ
ÅḤḲḭᴻḨḖᶹḂ

ÅFBM

Åּנ ᵶᵾFBM

ÅḤḵḖᶹ

Åⱴ

ÅḏᶸḆḳḞ

᷿ᴻḻ  ֹ1 Noise Scene
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╗ ḖᶹḂ

Å[0,  1]ᶍ ∫ᶆ ᶊ ᶱ ᵸ

ÅUnity ᶆᶎ SƎimple ḖᶹḂ
ÅḎ᷄ḁḉḫ ᶉᶍᶆ│ᶉᶪ ᶱ ᵧᶪ



ḟḵ᷅ḱḨḷᴻ᷿᷄ḯḋḟӸ

ᶣᶂᶅᶞᶧᵥ

ÅShader Graph ᶱ
Åᴂ 1 Noise/ 1 simple noise Material ᵇᶊ ᵶᶅ

ÅShader Graph ᶱ (Ḗᴻḑ ᶎ )
Å ᶱ2ᶃ )נּ ᶎ )
ÅScale
ÅFloat  M֩ode: Slider ֪

Å ∫  ֹ[0, 10]

Å : 1

ÅScale UV
ÅFloat M֩ode: Slider ֪

Å ∫  ֹ[0, 1000]

Å : 500
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Ḏ᷄ḁḉḫ ᶍ
֩ ֪

ḙḱḩᴻḇ
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ḙḱḩᴻḇᶍ טּ

ÅSimple Noise ḖᴻḑᶍScale ᶎ ᶍ ᶇ ᵷ
Scale: 1
Scale UV: 500

Scale: 1
Scale UV: 10

Scale: 1
Scale UV: 15

Scale: 1
Scale UV: 20

Scale: 1
Scale UV: 50

Scale: 1
Scale UV: 100

Scale UV Scale

Scale: 5
Scale UV: 100

Scale: 1
Scale UV: 100

Scale: 0.5
Scale UV: 100

Scale: 0.1
Scale UV: 100

Scale: 0.15
Scale UV: 100

Scale: 0.2
Scale UV: 100
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≥

Å ᶮᶫᶪ ᶎ
Åʊ ḳ᷉ḲḂḨ ᶊ ᵶᵾ ᶊ ᵷᶨᶫᶪ
Å ᶍ ∫ᵫ ᵿᶇᴲ ᶩ ᵶᶣ ᶊ ᵧᶉᵣ ᵫ ᵴᶫᶪ

Å ᶊ ᵷ ᵫ ᶂᶅᵮᶪ
Å ᶎ ᵣ

Å ᵷ ᶇᶉᶪוֹ

Å

float random ( float2 uv ) {
return frac(sin(dot( uv.xy , float2 ( 12.9898f , 78.233f ))) * 43758.5453123f );

}
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ᶍ

ÅḖᶹḂᶍ

Å ᶉḖᶹḂ
Å╗ ḖᶹḂ
ÅḞḵḋ᷄ḖᶹḂ
Å
Å ḖᶹḂ
ÅPerlin ḖᶹḂ
ÅḤḲḭᴻḨḖᶹḂ

ÅFBM

Åּנ ᵶᵾFBM

ÅḤḵḖᶹ

Åⱴ

ÅḏᶸḆḳḞ
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Ḟḵḋ᷄ḖᶹḂ

Åᵲᵲᶆᶎᴲ ᵬᵴᵫ ᶊ ᵧᶪ ᶍḖᶹḂ

Åχ ᶪ ∫ᶊᶃᵣᶅ ᵷ ᶆḖᶹḂᶱ᷊ḻḟḲḻ᷅
Å ᶱ0ᶊ ᶩ ᶇᵶᶅḖᶹḂᶱ᷊ḻḟḲḻ᷅

ÅḎ᷄ḁḉḫ ᶆ[0,0] - [1,1] ᶍ ∫ᶱ
Nיִ ᶍḞḵḋ᷄ᶊ ᶪᶍᶆᵡᶫᶏ

ὦὰέὧὯὲέὭίὩὲέὭίὩόὺ ίὧὥὰὩ
ὲέὭίὩὪὰέέὶόὺ ίὧὥὰὩ

ίὧὥὰὩὔ
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ᶣᶂᶅᶞᶧᵥ

ÅShader Graph ᶱ
Åᴂ 1 Noise/2 block noise Material ᵇᶊ ᵶᶅ

ÅShader Graph ᶱ (Ḗᴻḑ ᶎ )
Å ᶱ2ᶃ )נּ ᶎ )
ÅScale
ÅFloat  M֩ode: Slider ֪

Å ∫  ֹ[0, 10]

Å : 5

ÅScale UV
ÅFloat  M֩ode: Slider ֪

Å ∫  ֹ[0, 100 ]

Å : 10
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נּ
ᵶᵾ ᶍזּ∙ ᶍ ᶱ
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ÅScale:  Ḟḵḋ᷄ḙḇᴻḻSƎcale UV: Ḟḵḋ᷄

ḙḱḩᴻḇᶊ ᵥ טּ

Scale: 5
Scale UV: 100

Scale: 5
Scale UV: 1.5

Scale: 5
Scale UV: 5

Scale: 5
Scale UV: 10

Scale: 5
Scale UV: 10

Scale: 5
Scale UV: 50

ScaleScale UV

Scale: 100
Scale UV: 10

Scale: 50
Scale UV: 10

Scale: 10
Scale UV: 10

Scale: 0.1
Scale UV: 10

Scale: 0.5
Scale UV: 10

Scale: 5
Scale UV: 10



ḟḵ᷅ḱḨḷᴻ᷿᷄ḯḋḟӸ

ᶍ

ÅḖᶹḂᶍ

Å ᶉḖᶹḂ
Å╗ ḖᶹḂ
ÅḞḵḋ᷄ḖᶹḂ
Å
Å ḖᶹḂ
ÅPerlin ḖᶹḂ
ÅḤḲḭᴻḨḖᶹḂ

ÅFBM

Åּנ ᵶᵾFBM

ÅḤḵḖᶹ

Åⱴ

ÅḏᶸḆḳḞ
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ḖᶹḂ טּ

ÅḖᶹḂᶍ ᶱ ᵴᵺᶪטּ

Å ᶊḖᶹḂᶱ ᵸᶪᶍᶇᶎ┴ᵥ
∫ ᶱ ᵸᵲᶇᵫᶆᵬᶪ

Åᶈᶍᶧᵥᶉ ᵫᵡᶪ§
Å ᶉ ᶉᶍᶆᴲᵣᶬᵣᶬᶇ ᵼᵥ

ÔO ÓÉÎρππὸ
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ᶣᶂᶅᶞᶧᵥ

ÅShader Graph ᶱ
Åᴂ 1 Noise/3 ring Material ᵇᶊ ᵶᶅ

ÅShader Graph ᶱ (Ḗᴻḑ ᶎ )
Å ᶱ2ᶃ )נּ ᶎ )
ÅFrequency
ÅFloat  M֩ode: Slider ֪

Å ∫  ֹ[0, 1000]

Å : 300

ÅScale UV
ÅFloat  M֩ode: Slider ֪

Å ∫  ֹ[0, 100]

Å : 4
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ḖᶹḂ ᶱ סּ ᶍᵾᶠᶊטּ
[0, 1]ᶊ ∫ᶱ

ᵰ
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ÅFrequency:  ᶍ SƎcale UV: ᶍ

ḙḱḩᴻḇᶊ ᵥ טּ

Frequency: 50
Scale UV: 300

Frequency: 2
Scale UV: 300

Frequency: 3
Scale UV: 300

Frequency: 4
Scale UV: 300

Frequency: 10
Scale UV: 300

Frequency: 15
Scale UV: 300

Scale UV

Frequency

Frequency: 4
Scale UV: 1000

Frequency: 4
Scale UV: 600

Frequency: 4
Scale UV: 400

Frequency: 4
Scale UV: 50

Frequency: 4
Scale UV: 100

Frequency: 4
Scale UV: 300
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ᶍ

ÅḖᶹḂᶍ

Å ᶉḖᶹḂ
Å╗ ḖᶹḂ
ÅḞḵḋ᷄ḖᶹḂ
Å
Å ḖᶹḂ
ÅPerlin ḖᶹḂ
ÅḤḲḭᴻḨḖᶹḂ

ÅFBM

Åּנ ᵶᵾFBM

ÅḤḵḖᶹ

Åⱴ

ÅḏᶸḆḳḞ
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ḖᶹḂᶍ

Åⱦ ᶊ ᶂᵾ ᶊᵬᶫᵣᶊᶃᶉᵫᶨᶉᵣ
ÅḎ᷄ḁḉḫᶆᵡᶫᶏᴲ █ᵫᶃᶉᵫᶂᶅᵣᶪḎ᷄ḁḉḫᶱ ≥ᵸᶫᶏᶧᵣ
ᵫᴲ ᶩ ᵸḖᶹḂᶱ ≥ᵸᶪᶍᶎ ᵶᵣ
Å ᶆ ᵸᶫᶏּס
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ḖᶹḂᶍᵮᶩ ᵶ

Åᶃᶉᵫᶨᶉᵣ ᶱ
ᵺᵹᴲ ᶍḖᶹḂᶱ
ᶩ ᶅᶪ
Åᶃᶉᵫᶨᶉᵣ ᶱ

ᵿᵰᵹᶨᵶᵾ
ḖᶹḂᶱ ≥ᵶᴲ
ᶃᶉᵫᶨᶉᵣ ᶍ
ᶞᶱ0ᶇᵶᶅ ᵸᶪ

ύ ύ

ύ ύ ρ

ρ
όπ

ύ

ύ
ρ
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Åᵾᵿᵶᴲ ᶞ ᶇᵶᶅ
╗ ᶱ ᵥᶇᴲ וֹ
ᶍ ᵫ ᶊᶉᶪ

Å0,1 ᶆ0ᶇᶉᶩ 0Ǝ.5 ᶆ1
ᶇᶉᶩᴲᵼᶫᵽᶫᶍ ᶆ

ᵫ0ᶇᶉᶪ ᶱ
ᵣᶪ

ᶞ
ύ ρ ςὼρ

ρ

ὼ
π

ύ

ρ

◌ ● ●

ύ ρφὼ ὼ ρ

ύᴂ φτὼὼ
ρ

ς
ὼ ρ

ὼ֩ πȟπȢυȟρᶆ ֪

◌ ●

ύ ρφὼ ὼ ρ

ᶊᶃᶉᵫᶂᶅᵣᶪᵫᴲ
ᵬᵫ
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ḖᶹḂᶍ

Å╗ ḖᶹḂᶍ ᶆ
ᶱ ᵥ

Å ᶍᶧᵥᶊ ᵶᵾᶩ
ᵰᶎ ᶆ ᵥ

Å ᶱᶝᶇᶠᶅ
ᶊᵸᶪ

Ú

ύ ρφὼ ὼ ρ

ρ ύ

ὲέὭίὩὼ

ὲέὭίὩὼ πȢυϷρ
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ᶣᶂᶅᶞᶧᵥ

ÅShader Graph ᶱ
Åᴂ 1 Noise/4 Periodic Material ᵇᶊ ᵶᶅ
ÅᶿḞḀᶼ᷄Ḑᶎᴲᵆ4 Periodic Material ᵇᶆ

ᵸᶪᶧᵥᶊ ᶞ

ÅShader Graph ᶱ (Ḗᴻḑ ᶎ )
Å ᶱ2ᶃ )נּ ᶎ )
ÅFrequency

ÅFloat  M֩ode: Slider ֪

Å ∫  ֹ[0, 1000]

Å : 300

ÅScale UV
ÅFloat  M֩ode: Slider ֪

Å ∫  ֹ[0, 100]
Å : 4



ḟḵ᷅ḱḨḷᴻ᷿᷄ḯḋḟӸ



ḟḵ᷅ḱḨḷᴻ᷿᷄ḯḋḟӸ

ᶞᶍ

U ᶱ

ὼὼ ρᶱ ᵶᶅᴲᵼᶍ ᶱᶇᶪ

◌ ◊ ◊
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ḖᶹḂᶍ

ὼ πȢυϷρ

ᶍḖᶹḂᶇḙḇᴻḻᵫ ᶨᶉᵣᶧᵥᶊ

֩ ᵪᶨ ᵴᶫ Sᶅcale ᶱ ᵶᶃᶃᴲ
ḙḇᴻḻ1ᶃ ᵹᶨᵹ֪
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ḖᶹḂᶍ ᶇּנ

◌ ◊ ◊

(ρ ύ    
+ ύ

ᶑᶇᶃ ᶍ ᶍ ᶇ ᵷ
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וֹ
ḖᶹḂ2D ḖᶹḂ
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ᶍ

ÅḖᶹḂᶍ

Å ᶉḖᶹḂ
Å╗ ḖᶹḂ
ÅḞḵḋ᷄ḖᶹḂ
Å
Å ḖᶹḂ
ÅPerlin ḖᶹḂ
ÅḤḲḭᴻḨḖᶹḂ

ÅFBM

Åּנ ᵶᵾFBM

ÅḤḵḖᶹ

Åⱴ

ÅḏᶸḆḳḞ
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Perlin  ḖᶹḂ

ÅKen  Perlin

Å☿ TRON ᶆᶍ ֩ᶷ᷀ḏḧᴻ ֪

ÅUnity ᶆᶎGradient ḖᶹḂ

https://blog.form.dev/pixelart/perlin - noise
https://tisch.nyu.edu/itp/itp - people/faculty/adjuncts/ken - perlin.html

https://blog.form.dev/pixelart/perlin-noise
https://blog.form.dev/pixelart/perlin-noise
https://blog.form.dev/pixelart/perlin-noise
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ᶷḳ᷉ḲḂḨ

Å ᶱ᷅Ḳḋḑᶊ ᶪ

Å ᶊ ᶱ ᶪ
Å ᶊᶎ

Å ᶱ ᶊ

https://docs.unity3d.com/ja/Packages/com.unity.shadergraph@
10.0/manual/Gradient - Noise - Node.html



ḟḵ᷅ḱḨḷᴻ᷿᷄ḯḋḟӸ

ᶧᶩ ᵶᵮ ᶩᵾᵣ

ÅKen Perlin, 2002. Improving  Noise. ACM 
Transactions on Graphics (TOG), 21 ֩ ֪, pp. 681 ᵟ
682.

Å ᵶᵣ ᶡ
ÅAdrian Biagioli, 2015. ḙᴻḲḻḖᶹḂᶱ ᵸ .ᶅ 

https://postd.cc/understanding - perlin -
noise/
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ᶣᶂᶅᶞᶧᵥ

ÅShader Graph ᶱ
Åᴂ 1 Noise/5 gradient noise Material ᵇᶊ

ÅShader Graph ᶱ (Ḗᴻḑ ᶎ )
Å ᶱ2ᶃ )נּ ᶎ )
ÅScale
ÅFloat  M֩ode: Slider ֪

Å ∫  ֹ[0, 100]

Å : 10

ÅScale UV
ÅFloat  M֩ode: Slider ֪

Å ∫  ֹ[0, 10]

Å : 1

ᵶ ᵧ 5ֹ gradient noise Shader Graph ᶊᵸᶪ
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ÅScale ᶎScale UV ᶇ ᵷᶆḖᶹḂ ᶱ ᵸᶪ

ḙḱḩᴻḇᶊ ᵥ טּ

Scale: 100
Scale UV: 1

Scale: 1
Scale UV: 1

Scale: 3
Scale UV: 1

Scale: 5
Scale UV: 1

Scale: 10
Scale UV: 1

Scale: 20
Scale UV: 1

Scale: 10
Scale UV: 10

Scale: 10
Scale UV: 2

Scale: 10
Scale UV: 1

Scale: 10
Scale UV: 0.1

Scale: 10
Scale UV: 0.3

Scale: 10
Scale UV: 0.5

Scale UV
Scale
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ᶍ

ÅḖᶹḂᶍ

Å ᶉḖᶹḂ
Å╗ ḖᶹḂ
ÅḞḵḋ᷄ḖᶹḂ
Å
Å ḖᶹḂ
ÅPerlin ḖᶹḂ
ÅḤḲḭᴻḨḖᶹḂ

ÅFBM

Åּנ ᵶᵾFBM

ÅḤḵḖᶹ

Åⱴ

ÅḏᶸḆḳḞ
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ḖᶹḂᶍ ᶒ

ᶊ ᶂᵾ ᶊᵬᶫᵣᶊᶃᶉᵫᶨᶉᵣ

Å ᶍ  ֹ3 ḖᶹḂ
ÅḖᶹḂᶍ╥ 3ɵᶃᶊᵶᶅᴲ ╥ ᶊ ᶱ ᵧᶪ
ÅḖᶹḂ ᶎ3 ᶍ╥ ᶊ ᵶᶅ╗ ᶉḖᶹḂᶱ ᵧᶪ

ὲέὭίὩὼȟώȟᾀ
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Improved Noise

Å ᶠᵾᵣ ᶍ ᶍ8 ᶊᶃᵣᶅ
Å ᶱ

Å ᶠᵾᵣ ᶗᶍ ᵬᶍḡ᷄Ḑḳᶗᶍ
ᶍ ☼ᶱ

Å ᶍ ☼ᶱ
Å ᶍḙḱḩᴻḇᶎᶉᵿᶨᵪᶉ

ὼ ᾀ

ώ

ό ὪὥὨὩὼ

ὺ ὪὥὨὩώ

ύ ὪὥὨὩᾀ
ὪὥὨὩὸ ὸ φὸ ρυὸ ρπ
ὸz ὸz ὸz ὸz ὸz φ ρυ ρπ
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ḲḝᶶḴḻḁ

Å J֩ava)

Å ᶱḗḋ᷿ḭḎᴻḞḳᶇᵶᶅ
Å3 ᶍ ᶱ ᵸᶪᶍᶆᶎᶉᵮᴲ
᷊ḻḟḲḻ᷅ ᶗᶍ ᶱ ᶂᵾ ᶍ
ᵫḱḻḈḨᶊᶉᶪᶧᵥᶊ1 ᶍ
ᶱ

https://cs.nyu.edu/~perlin/noise/
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ÅShader Graph ᶱ
Åᴂ 1 Noise/5 gradient noise Material ᵇᶊ

ÅSub Graph ᶱ
ÅFade Shader Sub Graph

ÅGrad Shader Sub Graph

ÅShader Graph ᶱ (Ḗᴻḑ ᶎ ∙ )
Å ᶱ1ᶃ )נּ ᶎ )
ÅScale UV
ÅFloat  M֩ode: Slider ֪

Å ∫  ֹ[0, 100 ]

Å : 5
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Fade Shader Sub Graph Grad Shader Sub Graph
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Å Fֹloor

Å Fֹrac

ᶇ ᶍ
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ḙḱḩᴻḇᶍ

Fade Shader Sub Graph

ὪὥὨὩὸ ὸ φὸ ρυὸ ρπ ὸz ὸz ὸz ὸz ὸz φ ρυ ρπ
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ᶍ

Åḗḋ᷿ḭḎᴻḞḳᵫ ᶉᶍᶆᴲ ᶎ
ḖᶹḂ ᶱ
ÅḎ᷄ḁḉḫᶇᵶᶅ
ḎᴻḞḳᶱ ≥
ᵸᶪᵲᶇᶆᴲ
ḎᴻḞḳ ᶎ
סּ
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ᶍ᷊ḻḟḲḻ᷅ ᶗᶍ
☼

ÅGrad ᶎSub
Graph ᶆ

Åᵼᶫᵽᶫᶍ ᶊ
ꞌᵶᶅ (Ǝ x,y,z )ᶇ

(x - 1, y - 1, z - 1)ᶱ
Split & Combine
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Grad Shader Sub Graph

ÅḲḝᶶḴḻḁ ᶎᴲ
ᵿᵫᴲ ᵸᶪᶇ
ᵶᶣᵸᵣ

Grad Shader Sub Graph

static  double grad(int hash, double x, double y, double z)
{
    switch(hash & 0xF)
    {
        case 0x0: return  x + y;
        case 0x1: return - x + y;
        case 0x2: return  x -  y;
        case 0x3: return - x -  y;
        case 0x4: return  x + z;
        case 0x5: return - x + z;
        case 0x6: return  x -  z;
        case 0x7: return - x -  z;
        case 0x8: return  y + z;
        case 0x9: return - y + z;
        case 0xA: return  y -  z;
        case 0xB: return - y -  z;
        case 0xC: return  y + x;
        case 0xD: return - y + z;
        case 0xE: return  y -  x;
        case 0xF: return - y -  z;
    }
}

2 ᶍ

12 ᴲ
∙

4 ᴲ
∙

y

z

x or z
((h*8)%1 < 0.5)? +1 : - 1

((h*4)%1 < 0.5) ? +1 : - 1

0. 4375 ᶍ ᵫ↨ ᵪᶡ

((h*8)%1 < 0.5) ? x : z

0. 375 ᶍ
ᵫ↨ ᵪᶡ

0. 21875 ᶍ
ᵫ↨ ᵪᶡ

0. 1875
ᶍ ᵫ↨
ᵪᶡ

0.46875
ᶍ ᵫ↨
ᵪᶡ
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ÅFade ᶱ ᵶᵾ
ḙḱḩᴻḇᶆx, y, z
ᶊ ᵶᶅ
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Å ᶣᵸᵣᶧᵥᶊ[0,1] ᶊ ᶱּנ


