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Multitarget Motion Analysis by Decentralized Cooperation
NORIHIKO YOSHIDAt and AKIO MITANI

Track estimation of targets from passive-sensor data is one of typical and hard applications
in both distributed artificial intelligence and distributed sensor network. Multitarget motion
analysis, where there are more than one targets, should associate targets with sensor data,
and estimate target tracks based on that association. This is an NP-hard problem in general,
and solved using stepwise relaxation. However, it is hard to obtain the optimal solution, or
in other words, to locate the global optimum out of many local optima in the search space.
Therefore, this paper proposes a new approach to improve estimation, decentralized cooper-
ative search using multiple processors. Simulation shows this approach achieves almost the
same estimation quality and much better performance compared to a stochastic relaxation
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based on simulated annealing.
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Table 1 Summary of experiment results.

Cent. Ann. Iso. Coop.
Final ASE
Ave. 39.47 10.62 30.09 14.02
Min. 0.50 0.00 0.59 0.00
No. Zero 0 7 0 5
No. Best 1 9 2 10
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Min. 10 100 7 7
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Table 2 Experiment result.
Cent. Ann. Iso. Coop.
Final ASE 46.28 0.00 49.32 0.00
Iteration 15 77 10 14
Time (sec) 42 225 15 26
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(a) Centralized (cent), isolated (iso) vs. cooperative (lo)
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