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[ Formulating the tracking problem

Reference robot.

Find control laws

v =

W =

that yield

Ty = v,cCo0Sb,
Yr = v,s8iné,
91‘ = Wy

’U(iE, Yy, 9, Lr,Yr, 9‘!"7 Ur, w’")

UJ(QZ, Y, 97"’;1:1"9 Yr, 97”7 U, wf‘)
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Define new coordinates (Kanayama et al, 1990)

i Te | ' cosf sinf O 11 T, — T
ye | = | —sinf cos@ 0O Y — Y
| B | | 0 0 IS g, - 6




Error-dynamics

Te = WYe— V+ Vycosb,
Ye = —WTe+ Uypsinb,
8. Wy — W
Nicacki Samaot ('93)

Several solutions have been found, e.g Jiang, Nijmeijer {'s3Y)

'vr cos f. +cmﬁir f cos( s, )ds

Q = wy+ cpb.
Qm%

yields \\\ot

tim Jae |+ el + 16c] = 0

v, Cq > 0

Cg > 0

provided either v, /> 0 or w, /4 0. §
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L A simple kinematic model containing a parameter

1

- @ 8

vcos@
vsin @

v
— tan ¢



{ Formulating the tracking problem

Reference robot

Tr = vpcosé,
Ur = Upsind,
. Uy
91'- . tan ¢r
L
(br — Wy

Find control laws

Vv = v\, 0 ‘mrayragraqbf‘ivvrﬁwr)
W = W(.’L', y797¢9 wmy'r'a@r)(bf‘?vr’wf)
that yield
Jim | 2 P g0 — 0+ | o= 0
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|
L How to formulate the adapt\g racking problem?

Reference robot.

L, = vycosb,
Y = UpsSinéb,
. ’Ur
6, = tan @,
L
@51" = Wy

Find control laws for v and w that yield
Jim o - o 1y, + Gy 6.0+ 1y otD=0

where L is an unknown parameter



How to specify the dynamics of the reference robot:

oy
i
0,
br

v, oS 0,

|

v,- sin 6,

Ur
= tan ¢,
7 tan ¢

- w?"

Not by specifying z,(t), y.(t), 6,-(t), ¢-(t)! Since:

Z, cos 8, + - sin 0,

v
— tan ¢,
T
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A first attempt

—

We know that [z, (t), y-(t)] is flat output, i.e.

[ccr,yra 0, (bravrawr] — f(wra Ty, j&raxga)ayrayragrayg))

This can be seen as follows:

T, = vycosb, 6, = arctan(y,r/z,)
Jr = vpsinf, v = /32492

0, = Q}jtan Or ¢, = arctan(Lb,/v,)
b = o o =

So by specifying [z-(t), y-(t)] we can recover the entire state.
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L What signals can we use in control law?

If we specify z,.(t), y-(t) we obtain

6, = arctan(y,/z,)
v = I+ YF
¢, = arctan(L6,/v,)

wr=¢r

What signals can we ‘use’ if L is unknown?

o z.(t), y-(t), 6-(t), vr(t) are independent of L

e ¢.(t), wy(t) dependent of L.
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L A way to formulate the adaptive tracking problem

By specifying x,(t), y»(t) we specify the entire reference dynamics:

o z,.(t), y-(t), 0-(¢), v-(t) independent of L

e ¢.(t), wr(t) dependent of L.

Find control laws

v — QE’y7 iiE'r’ r,9r7vr)
%Yy,
w o = w(‘ Q ¢;‘$rayr19ra'vr) 9,‘

that yield

lim Jog oWt iy v 418 68 |- o= 0
A'Ko-bﬁr_ Cie !
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