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LRI 4 Test fish box; 2.1 5 /K Wi #% Hydrophone No. 1; 3.7
2£i0 5L Acoustic recorder; 4.2 57K Wr#% Hydrophone No. 25 5.%F
M1t 4 Control fish box.
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Fig.1 Freshwater fish passive acoustic

signal acquisition device
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Table 1 Correlation analysis between the mixed quantities of bream and crucian carp and the characteristics of underwater acoustic signals
j IR R BEMEP) B HI6 R 3 BEMP)
! Correlation coefficient Significance ! Correlation coefficient Significance
T, 0.217 0.000 T gg 0.870 0.000
T, 0.023 0.544 T 99 —0.059 0.114
X4 —0.002 0.956 X 30 —0.017 0.647
X, 0.297 0.000 X 3 —0.045 0.230
s —0.010 0.782 X 35 0.041 0.277
T 0.261 0.000 kW 0.005 0.897
x; 0.403 0.000 X3y 0.053 0.155
Zg 0.677 0.000 X 35 —0.007 0.850
Ty —0.022 0.519 X 36 0.016 0.675
T, 0.232 0.000 X 37 —0.038 0.305
T 0.352 0.000 T ag —0.033 0.370
T, 0.680 0.000 T g9 0.013 0.732
Ty 0.480 0.000 X 40 —0.008 0.822
Xy 0.596 0.000 Xy 0.030 0.423
X5 0.502 0.000 KT —0.004 0.912
X g 0.554 0.000 P 0.088 0.019
X g 0.525 0.000 Xy —0.107 0.004
T g 0.034 0.364 X5 0.017 0.646
T —0.752 0.000 T 46 —0.075 0.044
kP —0.688 0.000 Ty, 0.015 0.678
X9 —0.778 0.000 X g —0.002 0.958
X gy —0.621 0.000 X 49 —0.023 0.532
T o3 —0.449 0.000 X5 0.064 0.087
£ 0.271 0.000 e 0.049 0.189
T s 0.708 0.000 T, 0.031 0.401
Tog 0.718 0.000 Ty —0.087 0.020
X o7 0.891 0.000 X5, 0.609 0.000
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Table 2 Parameters of bream and crucian carp

mixed quantity prediction model

. " R IITE B '
ICIEIEES 'Sl :
. Standardized
Partial R
z, . partial t P
regression .
.. regression
coefficient .
coefficient
S 15.857 0.872 16.078 0.000
T y3 —11.746 —0.640 —16.875  0.000
kP —9.953 —0.581 —10.984  0.000
x, —7.254 —0.415 —5.254 0.000
Ty 7.224 0.410 8.287 0.000
T g —6.599 —0.405 —9.935 0.000
T, 5.132 0.335 6.865 0.000
X o7 4.024 0.218 5.509 0.000
zy, —8.930 —0.208 —3.803  0.000
X, 4.034 0.199 8.220 0.000
T 7.375 0.167 2.969 0.003
X oy —3.262 —0.158 —3.009 0.003
Ty 4.727 0.111 2.540 0.000
Ty 1.106 0.057 4.504 0.011
T3 —0.933 —0.041 —2.230 0.026
it
. 7.691 10.326 0.000
Constant
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0.950,RMSEC HI RMSEP 43 5} 0.921 #1 0.965,
PLSR AR (1 Y1 25 45 Fl G 48 R* 435Il 2 0.895 Al
0.837 ,RMSEC #l RMSEP 43 5l ) 1.478 #1 1.692,
PRI, MILR A5 78 (1 4845 280 SR e g LA 7R 1) 330 g
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Fig.2 Regression analysis of measured
gradient and predictive gradient
x3 AEBEFEER

Table 3 Comparison of different modeling methods

A YN gr4E Train M4 Test
Model R? R? RMSEC R? RMSEP RPD
MLR 0.954 0.953 0.921 0.950 0.965 4.492
PLSR 0.899 0.895 1.478 0.837 1.692 2.561
A ‘A
3 Wi

AT 5T i A B O 1 TIRB &
PET AR Bt K 75 5 5 AR AR 4R B T - 4 Mel
R B T 2R B — B 2 Mel 5305 {8 35 2 8, B
P-4 Mel J1 4 (8] % 28 %, 5 T 2l A< 3% 19 32 4R
SR AR /NI EL 23 R O BERE B A 54 D RRIE S B, i
a7 M BRI L X R BB R A 2
FERA AR o 45 R BT BT 4 R R AE 2 80h A
28 AR IE 2 B IR K A0 TR A 0 A JRE A A AT S
FLrpor- 2 Mel 35 21 35 2 %05 30K IR & 8o 1
ARG B AR b 5 W 35 o 107 — B 1 45 Mlel 3038 {8 % 2
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Mixed quantities prediction of freshwater fish based on
passive underwater acoustic signals

YANG Yongwen' , HUANG Hanying' ,FENG Wanxian',LI Lu',XIONG Shanbai*,ZHAQO Siming’

1.College of Engineering s Huazhong Agricultural University sWuhan 430070,China ;
2.College of Food Science and Technology s Huazhong Agricultural University ,
Wuhan 430070,China

Abstract The quantities prediction is an important part of fishery resource assessment and aquacul-
ture. Traditional active sonar and large-scale fishing gear trials and other methods have certain defects.
For the quantitative assessment of freshwater fish,the hydroacoustic signals of bream and crucian carp in
the same proportion and different mixed quantities were collected by hydrophone and acoustic recorder.
54 characteristic parameters were extracted and used for correlation analysis. The characteristic parame-
ters significantly correlated with the mixed quantities of freshwater fish were selected. The Rank-RS
method was used to divide the samples. The multiple linear regression model was established and com-
pared with the prediction effect of the partial least squares regression model. The results showed that the
correlation between the average Mel frequency cepstrum coefficient and mixed quantity of freshwater
fish was the most significant on the whole.The fitting effect of the multiple linear regression model was
better. The prediction model R* and the RPD was 0.950 and 4.492,indicating that the established model
was suitable for predicting the mixed numbers of freshwater fish.It is feasible to apply passive underwa-
ter acoustic technology in studying quantities of freshwater fish.

Keywords passive underwater acoustic signal; fishery resource assessment; quantities prediction;

freshwater fish; multiple linear regression; Parabramis pekinensis; Carassius auratus
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