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DOA Estimation Based on Node Data Correlation for Sensor Network

ZHAOQO Shan, CHEN Xinhua, YU Bei, SUN Changyu
Institute of Acoustics, Chinese Academy of Sciences, Beijing 100190, China

Abstract The estimation of Direction of Arrival (DOA) is an important area in the signal processing of hydroacoustical array. A sensor
network consisting of multiple vector hydrophones is able to make DOA estimation by using the sound pressure and particle velocity of
the location for each node, and the coordination cooperation from every node could determine the location of the target sound source.
Based on vector hydrophone characteristics, correlation, and DOA algorithm theory, the influence of correlation on the DOA algorithm is
analyzed through the simulation. It is able to improve the frequency spectrum of the nodes data and the cross correlation by analyzing
and processing the data of actual lake trial. Since each node data contains the serious noise, as a result, it causes the frequency spectrum
situation to become very bad. After data signal processing, the requirements of DOA algorithm on data correlation are met, and the
broadband noise interference is able to be effectively inhibited. It is indicated that after the actual data processing, the line spectrum
signal of node stands out and the cross correlation of various nodes has been improved. The practicality of the study is proved.
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Fig. 1 Signal model of vector hydrophone receiver
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Fig. 2 Impact of correlation on DOA estimation
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Fig. 4 Node data (a) and its amplitude spectrum (b)
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Fig. 5 Cross correlation between node 2 and node 3
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Fig. 7 Node data (a) and its amplitude spectrum (b)
after processing
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Fig. 8 Correlation between node 2 and node 3 after processing
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