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Outline

e Perlin noise
e HW #4



Noise as a Texture Generator

or texels
—noise(x, y) = random()

e If random () has limited range (e.q.,

[0, 1]), can control maximum value via
amplitude

—a * noise(x, V)

e But the results usually aren't
very exciting visually




3-D Noise (aka Perlin noise)

e This makes texture mapping
easy :)

e Simple solid texture generator
IS noise function on lattice:

— noise(x, y, z) = random()
e For points in between, we
interpolate



3-D Noise Interpolation

e Other interpolation methods (quadratic, cubic, etc.)
also applicable

e All of these are approximations of smoothing filters
such as Gaussians
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3-D Noise Texturing: Examples
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Noise Frequency

attice points, we are increasing the
magnification of the noise texture and
hence reducing its frequency Soothed




Perlin Noise for Turbulence

e Typical (but totally adjustable) parameters:
— Magnification doubles at each level (octave)
— Amplitude drops by half
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Variations on Perlin noise

noise sin(x + sum
1/f( [noise| ))
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sum 1/f(noise) sum 1/f( |ndise| )
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Noise Variations

Pure Perlin noise Turbulence
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Noise Variations

Turbulence with absolute Phase shift: sin(x + noise())

values of noise
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Perlin Noise: Applications

e Bump, specularity maps
— Height maps—e.q., fractal terrain
e 3-D noise

— Solid textures such as marble,
D clouds

— Animated 2-D textures (i.e,,
with time as 3" dimension)

e 4-D noise
— Animated solid textures
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