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Applications of Adaptive Line-spectrum Enhancement Algorithm to the
Detection of Low Frequency Line-spectrum Signal

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

Abstract The ship-radiated noise possesses a stable part of the line-spectrum at low frequency range, containing rich information, and it
is meaningful for positioning and distinguishing underwater targets. In order to separate the ship-radiated noise line-spectra from the
broadband background noise effectively, the method for analyzing the ship-radiated noise signals by using Adaptive Line-spectrum
Enhancement (ALE) algorithm is put forward. As a variant of adaptive Finite Impulse Response (FIR) Digital Filter (DF), ALE is a typical
application of adaptive noise canceller. The algorithm is able to find and match the line-spectrum signals and separate them from wide
band addictive noise without reference signals. Then, the line-spectrum signals could be enhanced. By theoretical analysis simulation and
actual ocean-trial, the research on the Low Frequency Acquisition and Ranging (LOFAR) spectrum shows that ALE algorithm is able to
meet the expectation competently. Comparing with conventional methods, the detection performance enhances observably, and radiated
noise line-spectra are able to be effectively extracted.
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Fig. 1 Structure of self-adaptive filter
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Fig. 2 Enhanced structure of self-adaptive line spectrum
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Fig. 3 Input signals (line spectrum signal
superposed on broadband noise signal)
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Fig. 4 LOFAR spectrogram of line spectrum
detection for primary signal
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spectrum detection after applying ALE algorithm
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Fig. 6 LOFAR spectrograms of line spectrum at low
frequency range before and after applying ALE by
certain ship
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