Performance Analysis of the Array Shape Estimation Methods
Based on the Nearfield Signal Modeling
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To estimate array shape with reference sources in SONAR systems, pearficld signal modeling is required for the
reference sources near a towed array, Array shape estimation method hased on the nearficld signal modeling gencrally
explotts the spatial covariance matrix of the received reference sources, Among those method. nearfield eigenvector
methiod uses the eigenvector corresponding to the maximum eigenvalue as a steering vector of the reference source,
In this paper, we propose a simplitied subspace fitting method based on the nearfield signal modeling with spherical
wave modeling, Furthermore, we analyze porformance of the array shape estimation methods based on the nearfield
signal modeling for various environments, The results of the numarical oxperiments indicate that the simplified
subspace fitting method and the nearficld eigenvector method with single reforence source shows almost similar
performance, Furthermore, the simplified subspace Mitting method with 2 veference sources cousislently estimates
the shape of the array regardless of the incident angle of the reference sources, whereas the nearfleld eigenvoctor
method cannot apply for the case of 2 reference sources,
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Fig. 1. Modeling of the nearfield reference source.
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