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Abstract The spatial field of ocean acoustic channel parameters can describe the spatial distribution law of underwater acoustic
signal propagation in the ocean,which has important guiding significance for underwater acoustic communication location selec-
tion,underwater target detection and stealth. For the problem of sampling trajectory optimization in the application of compres-
sive sensing (CS) methods on the acoustic field reconstruction, a sampling optimization method based on a genetic algorithm
(GA) is proposed to improve the CS reconstruction accuracy in this paper combining the characteristics of sound field, com-
pressed sensing and the motion characteristics of underwater robot. Firstly,the structure of the CS sampling matrix is analyzed.
Then, combining with the kinematic constraint of underwater vehicles,the gene expression and generation method as well as the
GA fitness function are defined to support the sampling of underwater vehicles. In simulations, the traveling salesman problem
(TSP)-based path from Gaussian random sampling points and the lawnmower sampling path are used for comparison. The results
demonstrate that the proposed GA-based sampling method can significantly improve the reconstruction accuracy of acoustic
fields. The influences of different sampling rates and different acoustic filed distributions are discussed, which further illustrates
the superior performance of the proposed method.

Keywords Compressive sensing,Genetic algorithm (GA),Sampling optimization, Underwater vehicle, Acoustic field reconstruc-

tion
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Fig. 4 Sampling trajectories and TL reconstruction fields under three methods

P 5 rp g il 26 Ol 22 U0 ST S Y S (B 20 il 28 O A
REARIERE . 9 B AE M WoRAn M Z AR I 6 4 Hh T AR
ZHZEA I Z

® 13Nk EMMEGE
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