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sensors for nonitoring a zone of intergsgp It applies notably in aiding the
design of a systemfor nonitoring a zone of interest through a network of

fi xed sensors and in determ ning the 10 optimum position and opti num
adjustnent of these sensors in the zone under et. of given constraints.
The i nvent i BRraEITedofo mplsmanted by GRipUET f QiRged dRsigs o1 RaVsiPTy
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device. 15 Thggteéﬁﬁ?cg?ﬁprobLen1at ahic% thg preggat invention is
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a network, in n ] i.tari [ fi.ned _zone of
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desi gner oramd Weesodiiors Ut Ba@d 2015, esaid | dystenséaiibitingns bhealgsosabéolgeset of
sensors each having specific characteristics according to particular

t echnol ogi déchpicabcansiragiftsabsol ut e constraints to be conplied with and of a
set of properties that it is desired to optimze, in determning the
conbination, in ternms of nunber and type from anong those avail able, of 25
sensors nmakFiggrd 2 possible to satisfy these absolute constraints and to
optim ze these properties. A second problemis also ained at determ ning
the opti mum position and opti num adj ust nent of the sensors determ ned
previously within the nonitoring zone so as to optim ze performance for
constrai ned resources. 30The network of sensors chosen nust conply with one
or nore absolute constraints, for exanple, a maxi nrum budget, mnaxi num energy
reserve, maxinmumcarriage or mnimum detection performnce. 2 The
properties to be optimzed are, for exanple, the total price of the system
a probability of target detection, an accuracy of location in two or three
di mrensions. The properties are classed enpirically by relative
significance. 5The technical problemat which the present invention is
aimed is a problemof constrained nulticriterion optimzation of a set of
het er ogeneous cost functions of arbitrary conplexity. These functions being
able to be of diverse nature, analytical or non-analytical, continuous or
non-continuous, differentiable or non-differentiable. Some constraints my
be expressed by 10 sinple functions. For exanple, the total price of the
system corresponds to a sinple sumof the prices of its constituents.

Li kew se the total weight of the systemis also obtained by the sumof the
wei ghts of each sensor. On the other hand, other constraints are nodel ed by
nore conpl ex functions. Thus the probability of detecting a target can
depend on an a priori 15 probability density of presence of the target,
the target-sensor distance or indeed the intervisibility. Accuracy of

| ocati on based on fusion between sensors can involve the probabilities of
detection, the accuracies of elenentary neasurenents and the nutual

rel ative positions of the sensors. 20The solutions of the prior art which
address the problemof the optimzation of sensor networks relate
essentially to the depl oynent of networks of w reless devices and are ai ned
at optim zing the means of communi cation. The problem area thus tackled
relates in particular to the nmaintaining of the service and the autonony of
t he antennas and not the 25optim zation of the coverage of a nonitoring
zone as a function of diverse constraints on the sensors. Concerni ng
the problem area of the optinmal positioning of nonitoring sensors, patent
application US 7395195 proposes a device allow ng the representation of a
networ k of devices, the allocation of calculation 30 resources and the
positioning of said sensors. Patent application US 7693049 inplenents a
stochastic optim zation technique essentially focused on the conservation
of energy resources. 3 In addition to the fact that the two

af orenenti oned patent applications are ainmed at only part of the w der



