3-D Mathematical Preliminaries
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Rotation About An Arbitrary Axis
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1. Translate one end of the axis to the origin
U =[P-P] = [uy, up, u3) i

Some useful values:
a =V (u?+uz?)
b =V (u? + u?)
c =V (u? + uz?)

cos B = uz/a
sin B = u;/a




2. Rotate -B degrees about the y-axis
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U,

After R (-B),
angle p lies in
the y-z plane

3. Rotate -y degrees about the x-axis
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R, (1)

cos y = a/||ull

sin p = up/|lull




4. Rotate R degrees about the z-axis
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U is aligned with the z-axis
Apply the original rotation, R
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5. Apply the inverses of the
transformations in reverse
order.
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Rotation to a Viewpoint -
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Given Py, P,, P4

Translate P, to origin j 1
P,P, is direction, P,P; is "up”

R = (rlx r2x r3x 0)

(rly r'2y r‘3y 0)
(rlz F2; r3; 0)
(© 0 0 1)

Rotation to a Viewpoint )
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Z axis rotates to be aligned with PP,

R, = [P3x, P3y, P3.] = normalized P,P,

X axis rotates to be normal to P4, P,, P3 plane
Ry = [P1x, P1y, P1z] = normalized P,P; x P,P,

Y axis rotates to be normal to R, R, plane
Ry = [P2x, P2y, P2.] = normalized R, x R,




Change of Coordinate Systems
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