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Fig.2 Target and noise band setting diagram
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Fig. 3 Schematic diagram of suspected target extraction
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Table 1 Parameters of suspected target signal train
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Fig. 4 Diagram of detection result
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Table 2 Configuration of experimental parameters

HRZH ZHUH HRZH ZHUHE KSR ZHfE
fupt/KHz 140 12/dB 6 ICI_mean_max/ms 180
fiowi /kHz 20 C_num_min/ 5 ICI_median_min/ms 6
fup/kKHz 20 ICI_min/ms 3 ICI_median_max/ms 180
fiowa/kHz 5 ICI_max/ms 300 ICI_std_min/ms 2
t1 2x107 ICI_mean_min/ms 6 ICI_std_max/ms 40
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Table 3 Detection results of the experiments
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Abstract: In order to accurately detect the click signal of dolphins in marine environment with complex noise, an automatic
detection method based on multi-parameter constraints is proposed. Firstly, the original data are divided into frames, then further
converted from time domain to frequency domain with FFT. After that, energy calculation is performed, and an energy threshold is
set to extract the pulse signal of suspected targets. Secondly, basing on characteristics of the click signals appearing in time series and
the regularity of pulse interval inside the click train, the click signal pulse train is selected from the suspected target signals by
constraining the number of pulses in the click train, pulse interval and other parameters. Finally, the automatic detection result is
output, so the position of the click train and the number of click in the click train are obtained. The method is verified with in situ
measurements, and the results show that the average recall rate of the dolphin click signal can reach 90% and the average false
detection rate is 3.6% without manual intervention. The automatic detection method proposed in this paper can support the realization
of acoustic monitoring of marine mammals and provide technical support for the study of biological behavior of marine mammals.
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