Homogeneous Transform Interpretations
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Transform Equation

AT {B}







o

AT = ATET

RER IRy, + R

00 0 1

g




Transform Equation




\

T T ET YT T = |

U-T_U B D-1D
AT_ BT.CI -CI -AT




Spatial Descriptions

* Task Description
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End-Effector Configuration

°T : position + orientation

End-Effector Configuration Parameters
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Position Representations
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Rotation Representations

Rotation Mat_rix

R: r21 r22 r23 :[rl r2 rS]

Direction Cosines
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Three Angle Representations
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Three Angle Representations
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Euler Angles
Fixed Angles (12 sets)
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Euler Angles (Z-Y-X)
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X-Y-Z Fixed Angles
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Ry (¥): V - Ry (y).v
R (B): (R (¥)-Vv) = R(B)-(Ry (¥)-v)
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Z-Y-X Euler Angles
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Z-Y-Z Euler Angles

sR=R;. (2).R. (B).R; (¥)
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Fixed & Euler Angles

X-Y-Z Fixed Angles

Revz (V:8,0) = R, (a).R, (5).Ry (¥)

Z-Y-X_Euler Angles

Ry (@, 5:1) = Ry (a). R, (B).Ry (¥)

Ry (@, 5,V) =Ry, V. 5.a)




Given /R find(a,B,y)
G::> Rz vx
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Equivalent angle-axis representation, R« (6)
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Fuler Parameters
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£, = COS—
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Normality Condition

W|=1 el+e+e5+e,=1

£ . point on a unit hypershpere
In four-dimensional space



Inverse Problem Given R finde
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Lemma For all rotations one of the
Euler Parameters is greater than
or equal to 1/2

4
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Algorithm Solve with respect to m iax{ £}
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Euler Parameters / Euler Angles

E, = siné cos’ Y
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