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An adaptive CFAR detector in non-Gaussian
reverberation environment

ZOU Li-na, ZHU Xian
(Hangzhou Applied Acoustics Research Institute, Hangzhou 310012, China)

Abstract: Active sonar systems operating in shallow water are most significantly hindered by increased
reverberation power levels. To offset the resulting loss in detection performance, systems have been de-
veloped with wider transmission bandwidth and larger aperture transmitting and receiving array. Both of
these approaches reduce the size of the resolution cell from which reverberation results and therefore,
increase the signal-to-reverberation power ratio after beamforming and matched filtering. However, increa-
sing bandwidth or array size can have the adverse effect of producing reverberation with a statistical
distribution that is more heavy-tailed than the traditionally assumed Rayleigh distribution at the matched
filter envelope to cause an increase in the probability of false alarm. Reverberation's statistical distribu-
tion can be modeled well by using the Multivariate Elliptically Contoured distributions. Here, an adaptive
CFAR detector, based on the reverberation MEC distributions, can be derived form the GLRT theory. By
analyzing the experiment data, it is found that the detection performance can be enhanced by about 3
dB in reverberation environment.
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