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Fuzzy Data Association based on Target Topology of Reference
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Abstract Track association has been recognized as one of the major problems in distributed multiple-radar multiple-target tracking
systems. Tracks formed on the same targets by multiple radars may differ due to misalignment or bias error. So the traditional features
such as target position and speed cannot be reliably used for track-to-track association. The information of relative positions among tar-
gets however is found to contain special characters and can be extracted as target topology vector of reference dynamically. Applying
fuzzy pattern recognition to analyze the similarity of vectors or patterns can set up the criterion of association and provide prior information
for alignment. Simulation results show that the proposed algorithm is effective to solve the association problem under the condition of in-
ter-radar bias and robust to the random errors.
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Fig.1 Influence of radar azimuth bias on tracks
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Fig.2 A group of reference topology Fig.3  Comparison of reference topology from two radars
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Fig.4  Quantification of reference topology for target C in Fig.2
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1 Precision-Recall-F1
Tab.1 Definition of Precision-Recall-F1

TP FN TN FP

P N

TruePositive TP TrueNegative TN  FalsePositive FP  FalseNegative FN 1

Precision-Recall-F1

Precision = TP/ TP + FP

Recall = TP/ TP + FN

F1 =2 Precision Recall/ Precision + Recall
Precision Recall

F1 Precision Recall

Precision 99.9034 %
Recall 99.5362%
F1 99.7195%
99.5362 %
99.9034 % 1 F1
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