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Detection of underwater target echo with triangle method
associated with empirical mode decomposition

NIE Dong-hu, ZHANG Ru-bo, LI Xue-yao
(College of Computer Science and Technology, Harbin Engineering University, Harbin 150001, China)

Abstract: It is one of crucial tasks in underwater acoustic equipment development to detect and recognize underwater
target echo automatically. Difficulty of detection of target echo lies in much reverberation, no target or more than one
target existing in an impulse period, illegibility of targets’ edges and randomicity of targets’ location. Most of informa-
tion about target signal is concentrated in intrinsic mode function on some scale after empirical mode decomposition
being done for target echo. It will produce obvious edge of target. Various noise and interferential factors are decomposed
into intrinsic mode function on others scale. An algorithm, in which the method called triangle locating is used to iden-
tify targets’ locations and the method of double thresholds is used to detect endpoints of targets on envelope of intrinsic
mode function, is proposed to detect target echo. A feature extraction algorithm called intrinsic mode function transient
amplitude variance spectrum is proposed. Experiments have been done based on a large amount of data measured on the
sea to validate performances of the detection algorithm in two sides of the detected number of targets and the recogni-
tion rate. The comparison has also been made with other algorithms in the two sides. It is shown that the algorithm can
identify locations of targets and correctly detect targets in echo with high efficiency, and is not affected by impulse noise.
Key words: underwater target detection; empirical mode decomposition; intrinsic mode function(IMF); triangle me-
thod; double thresholds
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