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Analysis of MIMO sonar target detection performance
WANG Fu-po, PAN Yue, WANG Yong-gang
(Science and Technology on Underwater Acoustic Antagonizing Laboratory,

Systems Engineering Research Institute of CSSC,Beijing 100036, China)

Abstract: Target detection performances of MIMO sonar are studied in this paper. They are one of
the theoretic foundations of elements placement and work pattern. Receiver Expressions of Receiver
Operating Characteristics ( ROC) curves are given through theoretical analysis. Including collocated MIMO
sonar and distributed MIMO sonar. Expressions of ROC curves such as phase array sonar,SIMO sonar and
MISO sonar are also given. ROC curve comparisons of collocated MIMO sonar, distributed MIMO sonar,
phase array sonar and multi-base sonar are given in the same condition. Results indicate that target detection
performance of phase array sonar in the beam direction is better than collocated MIMO sonar. Collocated
MIMO sonar with pulse accumulation can get the same performance as the phase array sonar. Performances
of collocated MIMO sonar and phase array sonar are better than distributed MIMO sonar in low SNR
condition. In high SNR condition, distributed MIMO sonar can get a better performance. Performance of
distributed MIMO sonar with multiple transmitting notes is better than multi-base sonar with only one
transmitting note.
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