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RECOGNIZING UNDERWATER TARGETS BY THE
METHOD OF THE POLES

ZurNG Zuao-BBN Huang ZHENG-vANG WaNG DEe-zHao

(Institute of Aooustics, Academia Sinica)

ABSTRACT

This paper examines the recognition of underwater targets by " the method of the
poles and presents the experimental results. The underwater targets used in experiment are
hollow cvlinders made from different materials, and with different lengths and thicknesses.

The features of the underwater target are extracted in the following three steps. First,
the impulse response function of the target is identified in the frequency domain by using
the short pulse as the incident signal. Second, the method of the so-called “convolution-
modified recursive least-squares” is employed to estimate the parameters of the ARMA mo-
del of the target. Third, the poles are calculated in the frequency domain. The poles are
adopted as the features of the target and considered to be a constant quantity. The com-
puter simulation shows that the anti-noise ability of the method of the pole is 12dB im-
proved compared with the AR model.

In the experiment, the matched- tiltering classifier is applied to classify the underwa-
ter target. The experimental results has demonstrated that 10095 cotrect recognition rate
can be achieved for signal-only cases. With white noise added to the echaes, 1009 correct
recognition rate is still achieved when signal-to-noise ratio is as low as 8dB, and 87.5% cor-
rect recognition rate is achieved for S/N=5 dB.



