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Important concepts, symbols, and equations

Relationship between planar and spatial twist:

-
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Important concepts, symbols, and equations (cont.)

Odometry (or dead reckoning)

1. Measure the wheel displacements, A#.

2. Assume constant wheel speeds, so § = A6 JUAY A A

Find V, = F6 = FAG#.

| e

Integrate Vyg for At =1, Ty, p, ., = elVeel

5. Tspyrr = TsvyToyby,, (OT €Xpress as qr41)-
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Important concepts, symbols, and equation

Diff-drive

TéL
dv Yb‘[ £
dv ’l“éR
I ———»
E —1/(2d)
Vo =FAO=r 1/2
0

s (cont.)

1/(2d) |
1/2

0
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Important concepts, symbols, and equations (cont.)

0 =H(O)V, =V, =H' (00 = F) = FAf

wheel 2

)
2/3

0

—1/(3d)
g
_1/(2sin(7/3))

—1/(3d)
3
1/(2sin(r/3))
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ortant concepts, symbols, and equations (cont.)

é:H(O)Vb—>Vb=

wheel 4

H'(0)) = F§ = FA#

wheel 1

w y
I ( bT X
< > *>Xb

wheel 3

r

Vs — ) —

W |

wheel 2

C —1/(l+w) 1/(l+w) 1/(f+ w)
1 1 1
| 1 |
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Important concepts, symbols, and equations (cont.)

Tbkbk+1 — e[vb6]
TSbk—I—l = TSkabkbk+1 T Sbke[VbG]
7 Qk+1
Could instead use SE(2) representations
or and use a matrix exponential for se(2).
Tbkbk—i—l o 6[Vb6]

— Agp = Aq = qr+1 = @ + Aq

rotate the
linear
component

Modern Robotics, Lynch and Park, Cambridge University Press 7



Important concepts, symbols, and equations (cont.)

“Matrix exponential” for se(2) using center of rotation (CoR) visualization

[ Ay, 0
if wp, =0, Agy=| Azp | = | Vbz |;
| Ays | | vy
[ Aoy | | Whz ]
if wp, # 0, Aqp = Ay, = ('Ubw sinwp, + Uby (COS Wpz — 1))/wbz
Ay | | (Vby SinWp, + Vbe (1 — coswy,)) /wp

(_Uby/wbz ) vbm/wbz)
Y go CoR

A

Xb

b}
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rear
wheels

CoR

Draw the proper angles of the front wheels
of the car-like mobile robot for the CoR

shown. (Ackermann steering.) How do the
rolling speeds of the rear wheels compare?

Your mobile robot is equipped with two mouse
sensors for odometry. They report the velocity
vectors shown. Where is the CoR?



