Appendix C

Transformation Matrices

Transformation commands create the following matrices.

Cl1 Translation

100
1010
Translatg(T,, T, T) = 00 1
TT,T,1
C.2 Scaling and Mirroring
S 00
Scale(S, S5, S) = 0500
00S,0
00O
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C.3 Rotation

1 0 0
Rot (6) = 0 cosO sinB

0 —sinB cosh

0 O 0

cosB 0-sinB 0
0 1 O
sin@ 0 cosB
0 0 O

Rot, (6)

cosB sinB 0
—sinB cosb 0
0 0 1
0 0 0

Rot, (6)
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C4 Viewing Transformations

Polarview dist azim inc twigt= Rot(-azim) [Rot (-inc) [Rot(-twist) (Trang 0.0 0.0- digt
lookat(v,, Vy, Vo Py Py Py twist) = trang—v,, -V, -V, Eroty(e) Crot (¢) Crot (—twist)

sin® = Px Y
J(P—V,) 2+ (p,—V,) 2

cosf = V.~ P,
J(P=V,) 2+ (p,—V,) 2

sing = Y
/\/(px_vx)2+ (py_vy)2+ (pz_vz)2

- 2 4 _ 2
cosh = J (P =v) 2+ (p,— V)

J(P=v) 2+ (p,—Vv,) 2+ (p,-V,)2
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C.5

c4

Perspective Transformations

_ vt _
COtDZ_OD
— 0 0
aspect
gfov(
perspectivé foy aspect near Yar 0 colzg0 0 0
0 0 _far+near
far— near
0 _2[far[near
L far— near
| 2 [hear |
right — left 0 0 0
e
window(left, right bottom top near far= | Op— bottom
right + left top+ bottom far+ near
right— left top— bottom far— near
0 0 _2[Tar[near
L far— near
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C.6

Orthographic Transformations

orthq(left right bottom top near far=

orthoZ left right bottom top =

2
right — left 0 0
2
top— bottom

0 0 2
far—near
right+ left top+ bottom far+ near
| right—left top— bottom far— near

2

right — left 0 00

2
top— bottom
0 0 -10
right + left top+ bottom
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