GEOMETRIC TOOLS FOR
COMPUTER GRAPHICS
(MIRI)

Comparing Foley - Van Dam's and
the quaternions methods:

Rotating about the line through the
origin with direction (1,1,1)

Vera Sacristan



Foley - Van Dam' s method

poi nt = {X, vy, z};
u={1, 1, 1};
e=u/Sqgrt [u. u]
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Mat ri xFor m[Rot at i onOxBet a = {

{1, 0, 03},

{0, e[[31], -e[[2]]1}/Sart [e[[2]1"2+e[[3]]"2],

{0, e[[2]], e[[3]1}/Sart [e[[2]1"2+e[[3]1]"2]
}
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Rot at i onOxBet aNeg = Tr anspose [Rot at i onOxBet aj;

ee = Rot ati onOxBet a. e
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Mat ri xFor m[Rot at i onOyGanma = {
{ee[[3]], O, ee[[1]]}/Sqrt [ee[[1]]1"2+ee[[3]]1"2],

{0, 1, 0},
{-ee[[1]], O, ee[[31]1}/3qrt [ee[[1]]1"2+ee[[3]]"2]
}1]
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Rot at i onOyGammaNeg = Tr anspose [Rot at i onOyGamma];



Mat ri xFor m[Rot ati onOzAl pha = {
{Cos[a], -Sin[a], 0},
{Sin[a], Cos[a], O},

{0, 0, 1}
3]

Cos[a] -Sin[a] O
Sin[fa] Cos[a] O
0 0 1

Rot at i onU = Rot at i onOxBet aNeg. Rot at i onOy Gama.
Rot at i onOzAl pha. Rot at i onOyGanmaNeg. Rot at i onOxBet a;

rotatedPoint =Sinplify[RotationU. point]
1
{§ (x+y+z+ (2x -y -2z) Cos[a] -3 (y-z)Sin[a]),

(x+y+z - (x-2y+z) Cos[a] +V3 (x-z)Sin[a]),
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(x+y +z - (x+y -22) Cos[a] —ﬁ(X—y)Sin[a])}

The quaternions method
Needs [" Quat erni ons " ]
poi nt Q= Quaternion[0, X, vy, z];

Rotati onQ= Quaternion[Cos[a/2], Sin[a/2]e[[1]],
Sinfa/2]e[[2]], Sin[a/2]e[[3]1];

Rot at i onQConj = Conj ugat e[Rot ati onQJ;

r ot at edPoi nt Q=
Sinmplify[Rotati onQ=* poi nt Q= Rot ati onQConj ]

1
QJaternion{O, E (x+y+z+ (2x -y -2z) Cos[a] -3 (y—z)Sin[a}),

1
E (x+y+zf (x -2y +2z) Cos[a] +/3 (X -2) Sin[a]),

1
3 (x+y+zf(x+y722)Cos[a]7\E(xfy)Sin[a]H



Comparing the two results

rot at edPoi nt Q[ [1]]
0

Tabl e[rotatedPoint Q[[i 1], {i, 2, 4}]
{% (x+y+z+ (2x -y -2z) Cos[a] -3 (y-z)Sin[a]),

(x+y+z - (x-2y+z) Cos[a] +V3 (x-z)Sin[a]),

Wik Wk

(x+y+z - (x+y-22z) Cos[a] —ﬁ(x-y)Sin[a])}
r ot at edPoi nt
{% (x+y+z+ (2x-y-2z) Cos[a] -+/3 (y-z)Sin[a]),

(x+y+z - (x-2y+z) Cos[a] +V3 (x-z)Sin[a]),

Wk Wl

(X +y +z - (x+y -22) Cos[a] —ﬁ(X—y)Sin[a])}



