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1. The transformation matrix for a translation vector r(r,, r, ) is S Trans(r,.r, .1, )= 010rm
@Rl 001,
0001
cos(p) O sin(g) O
2. The transformation matrix for rotation along the y-axis is o 1 o0 0
Rot(y.¢)= —sin(¢) 0 cos(g) O
0o 0 o0 1
1 o0 0 0]
3. The transformation matrix for rotation along the x-axis is Rot(x,¢)= 0 cos(g) —sin(g) O
' 0 sin(¢) cos(g) O
0 0 0o 1]
[cos(g) —sin(g) 0 O]
4. The transformation matrix for rotation along the z-axis is sin(¢) cos(¢) 0 O
Rot(z,4)= 0 0 L o
e 0 0 1]

Xy Yx  Zx  Px Xy Xy Xz =Xy Px =X By =Xz Py
5. (R T, )—1 _ X Y v By _ Yx Yy Yz —YxPx —YyPy—YzP;
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6. Orientation of and effector by using sines and cosines:

6 = —sin*(x,), ‘/fzsml(co?e)]’ ¢=Sinl[cozw

7. Orientation of and effector by using ATAN2: ¢ = atan2(x g X X, ), 6 =atan2(-x,,x,c + x s¢)
w =atan2(y,,z,)

8 cos(a + b)=cos(a)cos(b)—sin(a)sin(b), cos(a — b) = cos(a)cos(b) + sin(a)sin(b)
sin(a +b)=sin(a)cos(b) + cos(a)sm( ), sin(a —b)=sin(a)cos(b) - cos(a)sin(b)
dp,.,(t) _ dp, (1)

dt dt
10. Propagation from link to link

n+1— n+1 = n n—=
R ( un + an pn+l)

9. Total velocity: +fQ x"Rot "p,,,+ Rot "U_,

a) Revolute joint: T
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b) Prismatic joint: ( n n* pn+l) 1
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