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Distributed Active Sensing
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Issues: Senspselectior& coordination
Centralized's distributed

Problem: Centralcoordinationfor globallyoptimalesti-
mationextremeldi cult problem

Objective: Present ective heuristic distributedccoor-
dinationof activesensis, in MVE framewark
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Half-Space Based Sensas

Half-space sensa (1-bit sensg is\building block" for
polyhedrakstimation
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Quantization yieldsoneor two inequalities:
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Active sensing: sensocanadjustkey paameters.



Polyhedral Estimation

Dynamical system:
X(t+ 1) = Ax(t) + Bw(t); jw(t)] 1

1. Dynamics Update:
{ x(t) knavnto lie in polyhedrorP;
{ dynamicgredictx(t + 1) 2 P

i

dynamics ¢ 4 y
4 + noise

2. Measurement Update:
{ newsenspmeasuremen)s x(t+ 1)2 Si
{ updatepolyhedrorPis; = Pr1 \ Sia
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Polyhedral Approximation and Pruning

Problem: Polyhedratiescriptiorgranswith each
measurementeedto prune polyhedron

Proposal: useminimum-volumellipsoidMVE)
{ computingMVE convexproblem easilysolved.
{ MVE good quadraticappoximation/loundsof P

{ MVE givesnaturalrelevanceankingfor inequalities

Last talk: Pruningmalespolyhedrakstimation
practical.



Active Sensing via the MVE

lgnorance measure:
volumeof uncertaing ellipsoid

cutswith same , cuto samevolumefrom MVE

Active distributed sensing:

sensis recon gureto \cut avay" asmuchaspossible
of MVE

sensts onlymale measuremert theycancuto a
substantiabat of MVE,i.e., < ax




Distributed Active Sensing{ Idea
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Approach:
Broadcastincertaing estimate& threshold

{ MVE ellipsoidcovaiancematrix) & max
Eachsenspassesfs own \informativeness"

{ recon gurego maximizeown infamativeness
{ measure& transmitsonlywhenneeded

) Greedysub-optimaljput distributed sensing.
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Distributed Active Sensing{ Advantages
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Advantages:
basestationneednot knowv senspposition

{ senss couldbe moving multitasking hiding,. ..
avoidsmaking/sendingnnecessameasurements

{ savesensppower,communicatiobandwidth.
{ avoidsdetection

extendsasilyto multipletargets
{ producedair senspallocation

7



Simulation: Distributed Active Sensing
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Simulation: Multiple Targets
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Extensions

Distributedactivesensin@ndestimation

Distrisbutedsensis exchangenfamation,paclages
broadcasteth the netvork, couldbe blocked, lost,
degraded.

Eachsensprunsits own versiomnf the estimation
algaithm, basedn whatit canreceiveandmales
decisiorwhenandhow to act.

Fully distributedestimationno centralstationrequired.
Eachoneservessa centralstationfor whatit knaws.
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Conclusions

Objective: distributedactivesensing

globallyoptimalsolutionveryhad (evencentralized)

proposede ective heuristic in MVE framewark
broadcasMVE and\informativenessthreshold
Sensis recon gureto optimizeinfamativeness
measure/transmianlyif useful

greedybut appeas to work well in practice

manynicefeatures
distributed decisiormaking
handlesnoving multi-taskingsensis
avoidsmakingunnecessameasurements

easilyextendgo multiple-tagets
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