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Perlin Noise

● Input an n-dimension vector

● Outputs a pseudo-random number.

● Same input always produces the same output.
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Perlin Noise

● Object is placed inside a integer lattice grid.

● Each corner has hash value which is used to 
get a constant vector for the corner.
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Perlin Noise

● In 2d we get 4 vectors from each corner to 
the input point.

● Then take the dot product of the constant 
vector with the vector from the corner to the 
point.

● Corner shared between two grid cells must 
have the same constant vector.
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Perlin Noise

● Randomness comes from a permutation 
matrix.

● Suppose grid is 256x256 and input point is 
p=(x,y). We then create an array:
– int[256] perm = {0,1,..,255}

● Shuffle the array.

● Bottom left has hash value:
– perm[perm[xi] + yi].

● Bottom right has hash value:
– perm[perm[xi+1] + yi].
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Perlin Noise - Interpolation

● Linear Interpolation
– p=(x,y), pfrac=frac(p)

– y0=lerp(d00, d01, pfrac.y)

– y1=lerp(d10, d11, pfrac.y)

– x0=lerp(y0, y1, pfrac.x)

● First ease then lerp.
– u=ease(pfrac.x), v=ease(pfrac.y)

– https://easings.net/
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y=6t5-15t4+10t3
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Perlin Noise - Turbulence

● Add together several noise functions of 
varying frequencies and amplitudes.
– frequency = 2i

– amplitude = persistencei
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Grass/Terrain Texture

• Use Perlin noise to create a grass texture with some dirt.
vec3 green, vec3 brown

turb = turbulence(point, persistence)

if (turb < persistence * cutoff)

return brown * turb

 else

 return green * turb
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Wood

Create rings for 2 dimensions
turb = turbulence(point, persistence)

dist = length(point.xz) + turb

value = (cos(dist * freq) + 1) * 0.5

return mix(light, dark, value)
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Water

• Add noise to the normals in a cyclic pattern.
For each center

vec3 center = normalize(diffNoise(i * vec3(100,0,0)))

vec3 toPoint = point – center

disp = normalize(toPoint) * cos(length(toPoint)*freq – time*speed)

normal += disp
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• Add several centers around a unit 
sphere to get wave interference
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