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Data association algorithm for radar and infrared sensor based
on information divergence
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(1. The State Key Laboratory of Complex Electromagnetic Environment Effects on Electronics and Information System,
Luoyang 471003, China;

2. Information and Navigation Institute, Air Force Engineering University, Xi‘an 710077, China)

Abstract: The cost function of the current multi-target data association algorithms based on the S-D
assignment for heterogeneous sensors is computed by using maximum likelihood estimation of the target
position without taking the estimation errors into account. To overcome the problem above, a new data
association algorithm was proposed based on the information divergence,which first used the unscented
transform to get the statistic information of the pseudo measurements,then the differentia between the
probability density function of pseudo measurements and the most posterior probability density function
worked as the association cost. Finally simulation experiments were made to validate the proposed
algorithm. The results show that the proposed algorithm can achieve better performance and its association
cost reflects the association probability more accurately.
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Tab.4 Correct association ratio of 10 targets

Association o=2 mrad o=5 mrad
algorithm =05 d=1 d=1.5 d=0.5 d=1 d=1.5
Algorithm of

lgorithm of - 2056 0.6212 0.8494 0.0855 0.2191 0.3971
literature[4]
Algorithm of 125 06656 0.8831 0.1050 0.3005 0.5115
literature[8]

Independent 0.3650 0.7255 0.8983 0.2305 0.5499 0.666 1

Correlation  0.3651 0.7352 0.8996 0.2372 0.5654 0.7185
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Tab.5 Correct association ratio of 15 targets

Association o=2 mrad o=5 mrad
algorithm =05 g=1 d=1.5 d=0.5 d=1 d=15
Algorithm of

gorithm OF ) 2093 0.6902 0.8477 0.0834 0.2619 0.425 4
literature[4]
Algorithm of

lgorithm OF -, 2219 0.7334 0.8772 0.1222 0.3484 0.5495
literature[8]

Independent 0.3572 0.8095 0.8863 0.1437 0.3881 0.6113

Correlation 0.3860 0.8353 0.9060 0.1904 0.4793 0.6223
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Tab.6 Correct association ratio of 20 targets

Association o=2 mrad o=5 mrad
algorithm — y—05 4=1 d=1.5 d=05 d=1 d=15
Algorithm of

lgorithm of - 2590 0.7135 0.8986 0.0797 0.2433 0.4173
literature[4]
Algorithm of )26 0.7489 0.9193 0.0938 0.3320 0.5813
literature[8]

Independent 0.3885 0.8052 0.9410 0.1102 0.3703 0.6581

Correlation  0.3890 0.8352 0.9440 0.2130 0.4304 0.6650
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Tab.7 Computation complexity of algorithm

Association Mean time of Relative computing-
algorithm association cost/107°s intensive
Algorithm of
literature[4] 2.31 !
Algorithm of
literature[8] 5.42 2.34
KLD (independent) 15.23 6.59
KLD(correlation) 21.46 9.29
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