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OLocational optimization ; .
Let Q be convex polytope inR" g

¢:density function
P={p,p,,..., p,}:location of n sensors
W= {W,VVZ,. ,VVn} :the partition of Q

f(Hq —Pin) :distance function
consider the following objective function

[H(P, wy=3" [£(la-péa)dq (1)J

‘ The task

Minimizing the objective function
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I m I Algorithm
Let 7:0" — Q" be a mapping satisfying properties (a) and (b)
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(@forall i € {l,....n}[|T,(P) = Cp [ <[P, = Co i)

where 7; denotes the ith component of T

(b)If Pis not centroidal, then there exists a j such that
HT/(P)—CV'(,,)H <‘

2 =Crr

Then the sequence {7 (E))‘m eN},if this setis finite,
converge to a centroidal Voronoi configuration
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ITI Algorithm
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OVoronoi Partitions
Voronoi Partitions generated by the points AP, Dase s Py}

v -tgeola-pllo-p iz @)

Then, define

H,(P)=H(P,V(P)) ©

Define the mass, centroid and polar moment of inertia
about a region V'c RY

M, = Vf p(q)dq C, = MLWVqu(q)dq
Iy = [la-pl p(a)dq
%] Algorithm
)¢(q)dq

Proof: about H(P,W)=)"" If(Hq Z
W;

using the parallel axis theorm

n n 2
HPW)=Y" Jyo +>0 My|p-C,[ @
Independent of P C,»dependent on P

therefore
H(P',W)< H(P,W) (5)
P; _CW,H forallie{l,2,...,n}

as long as Hp, -C, H <
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| h I Algorithm
Moreover, since Voronoi partition is the optimal one

H(P,V(P)<H(P,W) 1)
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Because of property (a) of T

H(T(P),V(P))< H(P,V(P))=H,(P) ()

And because of (6)
H,(T(P)) = H(T(P),V(T(P))) < H(T(P).V(P)) )

Hence

H,(T(P)) < H,(P) ()

H, is a descent function for the argorithm T’
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ITI Future Works
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-carry out the coverage control (1-D) experiment

-consider the result of the expriment
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|T| Experiment

Dimension : 1D The number of agents: 3
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2 1 10|p 0
|
plk+1)=Ap(k)+B | p, ::11 2 1iip|H O

)2 01 1||p| |12

2:agent i move toward p;(k +1)

1:Update Voronoi partition and all moving[i]=1

3:ifagent ; arriveat p,(k+1) moving[i]=0

4:if all moving[i]=0 , return to (1) until convergence
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