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Abstract A fast Multi-Scan Multi-Space Data Association (MSMSDA\) algorithm for multiple targets is presented based
on wavelet transform in this paper. With the introduction of wavelet transform, the data association is extended to multiple
scan. The MSMSDA need not any prior knowledge and plays good performance in the complex clutter environment. The
performance of the MSMSDA is evaluated in the multiple passive sensor multiple target tracking system in this paper.
Simulations show that the proposed new algorithm has lower computational complexity and better performance of data

association than the joint probabilistic data association (JPDA), etc., under complex clutter environment.
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Tab.1 Comparison of track maintenance probabilities (scenario 1)
Wt 1(0=3°) ERERIRFFHEER (%)

fusion tracking

Fi NN PDA JPDA MSMSDA
0x10 "/m? 24 4 38 56
2x107"/m? 14 3 28 52
4x107/m? 8 3 25 37
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Tab.2 Comparison of track maintenance probabilities (scenario 2)

Wit 2(a=6°) EREARFFHER (%)

VRIE e NN PDA JPDA MSMSDA
0x107/m? 86 74 90 99
2x107/m? 78 64 79 89
4x107/m? 26 35 45 55




5511 F A A B/ NP AR I K DR 22 1 o 2 ot 2 2% ) i ORIk 2061

®3 HESRERRGBRD
Tab.3 Comparison of track computational load (scenario 1)

Y 1(a=3°) A
T B NN PDA JPDA MSMSDA
0x107/m? 1 1.17 14.32 0.35
2x107/m? 1 1.20 105.04 0.35
4x107/m? 1 1.91 1102.50 0.35
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Tab.4 Comparison of track computational load (scenario 2)

Y 2(a=6°) TR
He NN PDA JPDA MSMSDA
0x107/m? 1 1.15 10.56 0.35
2x107/m? 1 1.19 63.67 0.35
4x107/m? 1 1.89 450.78 0.35
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Tab.5 Comparison of position RMSE (scenario 2)

Wi 2(a=6°) PRI ZE (m)
Tl o NN PDA JPDA MSMSDA
0x107"/m? 302.72 283.92 283.73 221.04
2x10"/m? 367.35 322.43 321.80 319.38
4x107/m? 34354 318.43 318.18 307.85
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Tab.5 Comparison of velocity RMSE (scenario 2)

Y5t 2(a=6°) R TR ZE (mis)
T NN PDA JPDA MSMSDA
0x107/m? 1451 14.08 14.12 8.72
2x10 7/m? 16.17 13.68 13.67 10.68
4x107/m? 10.82 8.58 8.60 8.10
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