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Tight slalom

We consider a mobile robot [1]
{ x = f(x,u)
P = 8(x)

with an input vector u = (u1,...,um) and a pose vector
P= (pla“'vpm-i-l)-
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Tight slalom

Control m+1 state variables and not only m of them.

Perform a path following instead of a trajectory tracking.

The controller makes p collinear (instead of equal) to the required
field.
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Dubins car:
X] = CO0SX3
5(2 = sin X3
X3 = u
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Output
e = x3 +atanxs.

Thus ) )
.. X2 sinxs
e:X3+72:U+72.

1+x5 1+x5

We want

ée+e=0.
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Method

We get: .
Sin X3

u = —x3—atanxy — 12
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Method

Generalization
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We want to follow the field y(p).
This can be translated into @ (y(p),p) =0, where

o(r,s)=0< 31 >0, Ar=s.
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We define

o= 0 (v(p)) = ¢ (V(E(). 509 F(xw)) .

Since dime=dimu= m, we can make e — 0.
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Method

Van der Pol cycle
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The car has to follow the limit cycle of the Van der Pol equation:

B P2
"’(p)_< (001 pf 1) p2— 1 )

We take g(x) = (x1,x2)" to build paths in the (x1,x)-space.
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We get that final controller is

u = —sawtooth (X3 —atan2 (— (100 ) xl,x2>>
2 2
<(%.1071>X2+X1>*SinX3+X2-<X1X25ﬂ+<T1* >SinX3+COSX3>
+

2 X%
X5+ 100 —1 |xa+x1

N =
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Controller
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Controller

We consider sailboat [2]:

,

&

Vap

vcos O
vsin 0
—pavsin2u;
93 Wap | 5in (8, — Yip) sin 3, — prv2
COS Y,p + COS U2
T+ Yap ifo<0
{ —sign (sin Yap) - o otherwise
—asin(0)—v
( —a cos(0)
angle wyp

M. Le Gallic, J. Tillet, F. Le Bars, L. Jaulin Tight Slalom Control for Sailboat Robots



Controller

The path to follow is

. (P1
~10 (—) —p=0
e(p)=10sin (15 ) —pe
where e(p) is the error.

We want é = —0.1e.
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Controller

Thus
cos (p )pl P = L (105|n ( ) —p2>
10 10 10

é(p) e(p)
We take p1 =1, to go to the right. Thus:

v =( 5 ) = (con(ey + f tosin (o) ) ¥

which is attracted by the curve p, = 10sin (£).
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Controller

The controller is

m = —%arcsm <tanh ( 2\/))

® = —(sawtooth(6 —atan2(b,1))+ 1+b2
b = %cos&-(cos( )—sm(ll)) 0S|nX3
b = cos(lo)—i—sm( ) %x2
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Controller
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