Formulas

These formulas are provided for your reference. You may or may not find them necessary.

T; is the 4 x 4 homogeneous transformation matrix specified using DH parameters that trans-
forms points and vectors defined in frame ¢ to their description in frame ¢ — 1.

cos(6;) —sin(6;) 0 ai—1
T sin(6;) cos(a;—1) cos(;) cos(aj—1) —sin(a;—1) —sin(a;—1)d;
| sin(6;)sin(a;—1) cos(0;)sin(a;—1)  cos(ai—1)  cos(a—1)d;
0 0 0 1

A quaternion ¢ = s + ai + bj + ck can be represented as ¢ = (s,¥) where s is the scalar part
and 7 is the vector (a, b, c).

The product ;g2 of two quaternions ¢; and go where ¢; = (s;,0;) is given by:

q1g2 = (s182 — U1 - U3, $1U3 + $201 + U] X U3)

If ¢ = (s,v) is the unit quaternion corresponding to a rotation applied to a point p, the
rotated point p is given by

p =5%p+u(pv)+2s(vxp)+vx (vxp)
(sin(6))? + (cos(9))? = 1
For 0 expressed in degrees,
sin(0) =0, cos(0) =1

sin(90) =1, cos(90) =0
sin(180) = 0, cos(180) = —1



