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Low Computation 2-D Imaging for MIMO Sonar Based on
Sparse Array Technology

Pan Hao Sun Chao Zhuo Jie Liu Xionghou

(Institute of Acoustic Engineering Northwestern Polytechnical University Xi‘an 710072 China)

Abstract: To reduce the computation burden of multiple<input multiple-output (MIMO) sonar imaging system a
low computational imaging approach based on sparse array technology is proposed in this paper. Specifically con—
sidering the MIMO sonar with a virtual rectangular planar array we adopt the simulated annealing (SA) algorithm
to optimize the layout and weight coefficients of the virtual array into a sparse one. Then according to the one-to—
one relationship between a matched filter and a virtual sensor the matched filters whose corresponding virtual ele—
ments are inactive in the virtual array are also removed. Finally the outputs of remaining matched filters are col—
lected as the inputs of beamformers and the 2-D imaging result is obtained with further processing. Since the sensor
number in the sparse virtual array is much smaller than that of the original filled virtual one the number of matched
filters in the MIMO sonar imaging system is greatly reduced and hence the computation burden is significantly sim—

plified. Numerical simulations are provided for demonstrating the effectiveness of our approach.

Key words: algorithms beamforming calculations computer simulation efficiency Gaussian noise (electron—
ic) MATLAB matrix algebra optimization schematic diagrams sensors signal to noise ratio
simulated annealing sonar time delay two dimensional underwater acoustics underwater imaging;

matched filter MIMO sonar sparse array 2-D imaging underwater acoustic imaging virtual array



