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Comparison of independent component analysis algorithms for
low-frequency interference of passive line array sonars
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ABSTRACT: In this paper, we proposed an application method of ICA (Independent Component Analysis) to
passive line array sonar to separate interferences from target signals in low frequency band and compared
performance of three conventional ICA algorithms. Since the low frequency signals are received through larger
bearing angles than other frequency bands, neighboring beam signals can be used to perform ICA as measurement
signals of the ICA. We use three ICA algorithms such as Fast ICA, NNMF (Non-negative Matrix Factorization)
and JADE (Joint Approximation Diagonalization of Eigen-matrices). Through experiments on real data obtained
from passive line array sonar, it is verified that the interference can be separable from target signals by the
suggested method and the JADE algorithm shows the best separation performance among the three algorithms.
Keywords: Low-frequency passive sonar, Line array, Blind source separation, Independent component analysis
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Table 1. Comparison of SIRs (signal to interference
ratio) computed by three algorithms according to
number of signals [dB].

No.ofbeams | FasiCA | NNMF | JADE
Mixed| 1 2.08
2 2.13 3.08 6.58
Separ-| 3 6.29 2.58 9.55
ated | 4 4.64 5.48 8.49
5 1.87 4.73 8.72
Averaged 3.73 3.97 8.34

Table 2. Comparison of computation times of three
algorithms [s].

No. of beams FastICA NNMF JADE
5 0.8~2.7 4.0 0.7
7 1.3~3.5 49 0.9
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