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Mixed Proportion Identification of Freshwater Fish Based on
Passive Underwater Acoustic Signals
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Abstract: The rational polyculture and close cultivation of multi-species freshwater fish have great
practical significance in aquaculture. Aiming to identify the mixed proportions of freshwater fish, bream
fish and crucian carp were taken as the research object. The passive acoustic signals of different
proportions of freshwater fish were collected by hydrophone. The butter function was used for signal
preprocessing. Then short-time average energy, short-time average zero-crossing rate, four layer wavelet
packet decomposition frequency band energy, average Mel cepstrum coefficient, main peak frequency and
principal peaks based on power spectrum were extracted to construct eigenvectors. The support vector
machine model based on principal component analysis was used to realize the mixed proportion
identification. The significant differences among the acoustic signals of freshwater fish with different
mixed proportions were analyzed, and the influences of the number of principal component on the
recognition rate of the model were studied. The results showed that the average Mel cepstrum coefficient
had the most significant effect on the mixed proportions recognition of freshwater fish, and the effect of
proportional recognition was the best by selecting the first 19 principal components. The average accuracy
rate was 96. 43% and Kappa coefficient was 0. 96.

Key words: freshwater fish; passive underwater acoustic signal; proportions recognition; principal

component analysis; support vector machine
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Fig. 1 Sketch of freshwater fish passive acoustic
signal acquisition device
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Fig.2 Diagrams of time domain waveform before and after denoising of different samples
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Tab.1 Characteristic significance analysis of acoustic signal samples of seven classes
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Tab.2 Recognition effects comparison of different models
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