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i Motivation

= Source localization
= Surveillance
= Object tracking
= fault detection

= Sensor placement for point source
localization

= Minimize the localization error
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Goals

= What is a good placement strategy for
Sensors?

= Minimize localization error
= Minimize the number of sensors needed
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i Assumptions

= p_ current point source position, unknown
= [ intensity of source, known

= N sensors located at known  p.’s

= Observation model
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= Ignore propagation delay
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i Goals

= Minimize N
= Minimize localization error
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i Simple CAdSE (no measurement error)
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= linear equation!!
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i Linear Equation

= Place jt sensor at origin, »,=0

2

= Simplified equation, —2»: lp, :kF:. -%El

Pi
= Linear equation, Ap, =b

s Need atleast 4 sensors?
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i Sensor Placement

s Assume  le/uf<<!
m A(p,- Op,)=b- 0b
= Estimation error bounded as,
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i Sensor Placement(cont.)

HabH

= k(A) ratio of largest to smallest sing.
Values
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= To minimize 4(4) ,
= choose A=U>VT= [(al)I"= al
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= Best Conditioned Aligned Pyramid
(BCAP)
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Experiments

= Setup: slow moving source
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Experiment 1: vary A

C A=1OOI
= K(A)=1,000 =
= K(A)=1,000,000

165§

1E-10

—a— | Eb conditionad
—=— | E3 conditioned

—=— BCAP

relative REMS localization ermor (log scale)

1E-15 - - - -
1E-10 1E-8 1E-B 1E-4 1E-2

relative measurement arror bound (log scale)

Hegazy,Vachtsevanos: Sensor Placement or Isotropic Source Localization



i Experiment 2: vary ¢
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Conclusions

= Solutions in this paper

= Source localization in linear framework
= BCAP

= Problems remaining
= Multiple sources
= Unknown source signals
= Larger error
= Time delay
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