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Fishing ground prediction model based on feature interaction and convolu-
tional network
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culture and Rural Affairs ,Shanghai 201306, China )

Abstract: Thunnus alalunga is the main fishing target of fishery production in the South Pacific Ocean. It is of great
significance to accurately predict the fishery distribution of 7. alalunga for improving fishery efficiency. In view of lack of ac-
curacy of traditional fishery prediction methods, this paper proposed a fishery prediction model based on feature interaction
and convolutional network—CNN-Cross. In this model, the Embedding layer was introduced to process the data, which solved
the problem of feature sparsity caused by One-Hot Encoding and the influence of manual feature engineering on the result. At
the same time, the Cross network was introduced to extract interactive information between different features to eliminate the
problem of insufficient target fitting by single feature, and the two-dimensional feature map generated by the Embedding layer
was extracted with the CNN network for high-order hidden information extraction. Finally, the features extracted by two net-
works were fused and the classification results were output. The effect of the model was verified by fishery data. The results
showed that the predicted total recall rate of the South Pacific fishery reached 87.4%, and that of the central fishing ground

reached 89.4%. The research results show that the

combination of feature interaction network and convolutional

Yt H 3 :2021-04-08
E&TE.: [15 [RRE 00 H (41776142) ; [ 5 & 4 0F & 14 neural network can obviously improve the accuracy of fish-

i H (2018 YFDO701003) ery forecast, and the accuracy can better meet the needs of
EBB N RLAF(1971-) B IR Tl B, FENFL practical fishery operations.
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Table 1 Operation data of fishery

Wl s REE mEER
GEA) () () (x10' ) (B, x10° #)
2003-02 -5 205 2 085 100
2003-02 -10 220 1 908 19
2003-02 -10 145 1214 126
2003-02 -10 215 9 738 2 146
2003-02 -10 210 26 346 8513
2015-12 -30 170 1 568 960

P g DR 2 O T R B (SSH) | 3R R
(SST) R4 a B ( Chla) |3 FhIREE A FHda 1y
K H 35 [ [ 20 3 KR #1 R (Nation: Oceanic
and Atmospheric Administration, NOAA) , 3 H 3 F
PRI R 5 LU [R5 B 38  25 (] 43R Ry 10 x
1oRA o ph Tl AR s 5 2R 85 DR 4000 2 1) o
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Table 2 Data of environmental factors

i il HhE gl I THT I BE TR T 55 MERER a Bt R IE
(fF-H) (®) ) (C) (m) (mg/m?)
2003-02 -15 210 28 0.678 0.104
2003-07 -10 210 27 0.647 0.143
2003-07 -20 155 24 0.833 0.138
2003-03 -10 220 29 0.479 0.143
2003-11 -5 125 30 0.626 0.115
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Fig.1 Schematic diagram of a single cross layer
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Fig.2 Convolution process of two dimensional convolution layer
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Fig.3 Overall structure of the model
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Table 3 Comparison of the model’s own structure

e Ht i 7 4 [l R E ANV 7RSAE S ISEEIEES S TER HOF1 58
- (%) (%) (%) (%) (%)
CNN 81.0 82.9 81.9 80.1 80.8
Cross 84.1 78.4 81.3 78.6 79.2
CNN-Cross 89.4 85.4 87.4 85.0 85.8

2.2 Embedding ZE 3 REE E R0

AP HESE T 2 HikE, DIRAES | A Embed-
ding JEXIEER A (520, —2H 8 BP Bl 28 R 28 45
B — 1 N ARG Cross W28 R ) 38 4
%4 Embedding EXERBENFIMLER

Table 4 Influence of Embedding layer on model accuracy

B 2 LR EEIRES, T LAY BR 50 b al REAF 1R A9 48
IR T PRAIE U0 /Y B S A R, 78 2 4l b o
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HA ol i Jerbul s A R A ER ES TR S B F1 Y8
(%) (%) (%) (%) (%)
BP 72.2 79.2 75.7 74.4 76.9
Embedding-BP 83.7 82.7 83.2 81.1 83.0
Cross 82.1 79.2 80.7 78.3 79.0
Embedding-Cross 84.1 78.4 81.3 78.6 79.2
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Table 5 Comparison of the results by the model of this research with those of existing models
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