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A logical association method in multi-target automatic tracking
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Abstract: Target tracking is one of the most important functions in passive sonar systems. The tracked data are provided
for the post-processing of target motion analysis and target recognition. Sonar operators can easily find and track the
target from the bearing-time recording, by the use of the advanced cognitive model of human brain, the prior knowledge
and visual trace-to-trace correlation. However, automatic multi-target tracking is very difficult to achieve in practical
sonar systems, due to the complex multi-target conditions such as low signal-to-noise ratio, track cross and course
varying. An automatic multi-target tracking method was proposed based on the logical association method. Broadband
beam was used for data output from passive sonar. Automatic multi-target tracking could be well implemented by the use
of the track association with point tracks, track evaluation management and track cross-processing. Experimental results
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demonstrated the effectiveness of the proposed method.
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Fig.1 Flow chart of automatic tracking
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Fig.2 Block diagram of track initiation detection
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Fig.3 Block diagram of cross-weak target processing
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Fig.4 Bearing time history of multi-target data
1200¢

1000}

0 30 60 90 120 150 180

K5 2 Hbskds B3hRas R

Fig.5 Automatic tracking results of multi-target data

IFREIRER, XA 2 HAREAT 1 1oy B F R
PRER, XERHEbRSERR T BB

4 % p

AW T BBl = a2 Hobs B 2B ER )
ARG %, i fOE SRHUEICER, X2 HERE
GRS VL AT ORI AR E B A D SR AT OF
AR, IR 2 s SCHATALBE, B s Bl T
2 HAx AshERER . 2070 0 2 H AR S k47 1
ARBE, AROBSE R T OHT HART R AR R
ZR Hbr B sh i e i, RN e ok A2 X
2 HARHIERER . 1ZJVERENEAE P e a6 TP AG B TR
I o

Z £ X W

[1] %EW. BAFNOMSEEBD. FAEHAR, 2007, 26(5):
968-971.
CAI Zhiming. Concept and development of the software-defined
sonar[J]. Technical Acoustics, 2007, 26(5): 968-971.

[21 Bfisc). PR bR B3R 5 IR ER DT 2 RSB SE D). miat: M
TR, 2005.
LU Wenguang. Study on methods and implementation of fast
object automatic detection and tracking[D]. Nanjing: Nanjing
University of Science and Technology, 2005.

[81 #ifRWE. Beah gy seii (5 SR 5 Bor JvEPH D). 1% vk
Tolkk27, 2002.
YANG Chenhui. Research of passive sonar detection and display
method[D]. Xi’an: Northwestern Polytechnical University, 2002.

[4] Kevin Brinkmann and Jorg Hurka. A multi-target tracking
approach for broadband passive sonar[C]// Proceedings of UDT
Europe 2009.

[51 Yuan ZHENG, Qihu LI. A real time targets tracking method[C]//
Proceeding of UDT Europe 2003.

[6] #iJiifg. ZALARBEE RS R ILN M), 1542 i TR
2 R, 2004.
YANG Wanghai. Multi-sensor data fusion and its application[M].
Xi’an: Xidian University Press, 2004.



