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Bump Mapping

Mike Bailey

Oregon State University
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Bump Mapping:
Surface Local Coordinate System

N is the surface normal

+ T is the tangent, which must be
consistently oriented from
vertex to vertex (glman does this
automatically in the Sphere
primitive)

« B is the Binormal
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Changing the Bump Height
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Changing the Bump Density
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It’s handy to not need a Program-supplied Tangent Vector
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Combining Bump and Cube Mapping:
A Good Reason to Work in Eye Coordinates instead of Surface Local Coordinates
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It’s Even Easier When You Know the Bump Equation in World Coordinates:
Bump-mapping to Create Ripples

Rock A Dropped Rock B Dropped Both Rocks Dropped
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In 2D, a slope m = dy/dx. It can be expressed as the vector [1,m].

\'\S“\
A dy A dyfdx A m
dx 1. 1.

The normal to the shape is the vector perpendicular to the vector slope:

[m.1] o)
\\j‘ Note that [1,m] - [-m,1] = 0, as it must be.

So, if z=-Amp * cos( 2mx/Pd - 2mTime ), then the slope dz/dx is:

dz/dx = Amp * 2mr/Pd * sin( 2mx/Pd - 2mrTime ), and the vector slope is:

Slope =[ 1., 0., Amp * 2/Pd * sin( 2mx/Pd - 2mTime ) ]
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Following the pattern from before, the normal vector is:

[ Normal ]1=[ -Amp * 2w/Pd * sin( 2mrx/Pd - 2rTime ), 0., 1. ]

This is true along just the X axis. The trick now is to rotate the normal vector
into where we really are. Because we are just talking about a rotation, the
transformation is the same as if we were rotating a vertex.

Nx’ = Nx * cos® - Ny *sin®@ = Nx * cos©

Ny’ = Nx *sin® + Ny * cos® = Nx * sin®@

Nz’=Nz=1.

(Note that in the final version, you will
substitute R for x in the slope equation)
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Because each linear ripple has an angle O, we can think of its direction
and perpendicular normal like this:

[-sin®,cos0] )

c A
sin®@ 1c05

cos®

The linear ripple goes through the The normal is then [-sin®, cos©]
point C in the direction [cos0O, sin®]

(Note that slope " normal = 0, as it must be.)

PMCposition

[-sin®,cos0O] is
The distance, s, of a Model Coordinate

position perpendicular to the linear ripple is:
s = ( MCposition-C) - (sinG, cos0)
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Combining Bump and Cube Mapping:
A Good Reason to Work in Eye Coordinates instead of Surface Local Coordinates
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Visualization:
Terrain Height Bump-Mapping

Visualization by Nick Gebbie
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