(1,0) (2++v/2,0)

Figure 1: A tree of bodies in which the joints are attached in different places.

Example 3.6 (A 2D Tree of Bodies) Figure 1 shows a 2D example that involves six
links. To transform (z,y) € Ag, the only relevant links are As, Ay, and A;. The chain

x
TIyTsTs |y |, (1)
1
in which
cosf; —sinb; cosf; —sinb; 0
Ty, = | sinf; cos#y wy; | = |sinb; cosb; 0], (2)
0 0 1 0 0 1
cosby —sinby a cosfly —sinf, 1
Ty = | sinfly cosfy 0| = |sinfy cosly 0], (3)
0 0 1 0 0 1
cosfs —sinfs ay cosfs —sinfs; 2
Ts = | sinf5 cosfs 0 | = |sinfs cosfs 0 |, (4)
0 0 1 0 0 1
and
cosbtly —sinbg as costly —sinfg 1
Ts = | sinfg costly 0 | = | sinfs cosls O (5)
0 0 1 0 0 1

The matrix Ty in (3) denotes the fact that the lower chain was followed. The transfor-

mation for points in Ay is
x

T I3T, Vy | (6)
1



in which 7} is the same as in (2), and

cosf; —sinfs as, cosf; —sinf; 2
T3 = | sinf3 cosf3 O | = |sinf3 cosfz 0], (7)
0 0 1 0 0 1
and
cosfy, —sinf; as cosf; —sinf, 1
Ty=|sinfy cosfy O | =|sinfy cosly 0O (8)
0 0 1 0 0 1
The interesting case is
cos by, —sinby, a; cos(fy +m/4) —sin(fy +7/4) 1
Ty, = | sinfy, cosfy, 0 | = |sin(fy +7/4) cos(fy+7/4) 0], (9)
0 0 1 0 0 1

in which the constraint 0, = 05 + m/4 is imposed to enforce the fact that A, is a junction.



