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UNIT-3

Explain the homogeneous transformations as
applicable to rotation.

OR

Define and explain about homogeneous
transformations.

Answer :

Itis a general method for solving the kinematic equation
of a robot manipulator with many joints. It is described by a
single matrix that combines the effect of translation and
rotation.

The rotation transformation operates on homogenous
coordinates and perform rotation about a given axis of the
reference coordinate system.

The reference co-ordinate system is given as follows.

(a) Rotation ‘o degrees abeut the x-axis,
1 0 0 0
0 coso. —sino 0O

Rot (x, o) = )

sino.  coso. O
0 0 0 |

(b) Rotation ‘o’ degrees about the y-axis,
coso. 0 sinoe O
, 0 1 0 0
Rot(y,0)=| _ sinoe. 0 coso. O
0 0 0 1

(¢) Rotation ‘o degrees about the z-axis,
coso. —sinoe 0 O
sinot  coso. 0 O
Rot (Z, a) = 0 0 1 0
0 1

0 0
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can be partitioned into sub-matrix in tabular form.

Rotation ! Partition

|
DG IR Ly e S
Perspective i Scaling

|

transform (1x3) | factor (1x1)

The entry (3 x 3) matrix is for rotation, (3 x 1) for
translation and other two sub-matrix for perspective transform
and scaling factor.

Vector and position nomenclature for homogenous
transformation matrix.

h,\' 0,\" aX p\'
= hr, o, a,|p,
0, a.|p;

0

Homogenous transformation is based on mapping an
N-dimensional space into (N + 1) dimensional space i.e., one
more coordinate is added to represent the position of a point.
Example

A 3-dimensional space point has coordinates (x, y, z) is
represented by vector (x, y, z, w) in homogenous
transformations in which ‘w’ is a dummy coordinate that on

. . X Z . .
normalization gives (—. -X, —. 1). This additional 1 serves

w o w w

as a tool to accomplish the addition of matrices required in
translation by matrix multiplication.
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