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A robot is a mechanical system equipped with actuators, sensors
and a brain.[1]
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Saucisse (ENSTA Bretagne). First at SAUCE'2016
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frére(X,Y) :- parent(Z,X), parent(Z,Y), X # Y
parent (X,Y) :- pére(X,Y)

parent (X,Y) :- mére(X,Y)

mére (marie, jean)

pére(jacques, jean)

pére(jacques,pierre)

pére (joseph, jacques)

?7- frére(A, jean)
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A(x,y) :- B(z,x), B(z,y), x # ¥
B(x,y) :- C(x,y)

B(x,y) :- D(x,y)

D(4,1)

c(@3,1)

C(83,2)

c(5,3)

7- A(a, 1)
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Constraint logic programming
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A(xy) = B(zx), B(zy), x #y
B(xy) - C(xy)

B(x,y) == D(xy)
C(xy):-x+y<3
D(x,y):-x"2+y"2=8

A(a, 1)
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Alx,y) <= B(z,x)AB(z,y)Ax#y
B(x,y) <« C(x,y)VD(x,y)
Clx,y) < x+y<3
D(x,y) < x>+y?=8
A(a,1)

Constraint Logic Programming for marine robotics



IA and robotics

Localization
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f(x,a) = (x —31)2+(X2—32)2
S(x,a) & f(x,a) € [4,9]
S(x) < ac[-1,1]?A.7(x,a)

The solution set is

X = {x eR?Zac [~ 1,12 (x —a1)? + (o —a) € [4,9]}
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from pyibex import *

from vibes import vibes

f = Function("x1","x2","al","a2","(x1-al)"2+(x2-a2)"2");
S1=SepFwdBwd(f,Interval(4,9))
A=IntervalVector([[-1,1],[-1,1]11)

S2=SepProj(S1,A,0.001)

X0 =IntervalVector([[-10,10],[-10,10]1]);
vibes.beginDrawing()

vibes.newFigure('Proj')

pySIVIA(X0,S2,0.1)
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Variables may be trajectories
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# tubex-lib

& Tubes: basics

Deition

Arithmetics on tubes

Implementatior

How to handie tubes with Tub
Graphical tools

Example:

IA and

robotics

Definition

Atube [¥](-) is defined as an envelope enclosing an uncertain trajectory X(-) : F& — IR". Itis built as
aninterval of two functions [x~(-), X* ()] such that V1, X" (1) € X*(1). Atrajectory X() belongs to
the tube [x](-)if V1, X(1) € [x](1). Fig. 1 illustrates a tube implemented with a set of boxes. This
sliced implementation s detailed hereinafter

Fig. 1A tube [x]()
suchasx*().

of shces.

Code example:

float tisestep = 0.1;
Interval domain(o, o

Tube x(donain, Liestep, Funclion("L", "(L-5)2 + [-0.5,0.5"))

http://www.simon-rohou.fr/research /tubex-lib/ [2]

Constra Logic Programming for marine robotics


http://www.simon-rohou.fr/research/tubex-lib/
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Saiboat robots
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Vaimos (IFREMER and ENSTA) in Angers

youtu.be/tmfkKNM76Qg
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https://youtu.be/tmfkKNM76Qg
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Sailboat robots

youtu.be/DFg3K09cMwU

END
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https://youtu.be/DFg3K09cMwU

Sailboat robots
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