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Modeling for the information transfer network of fish school based on
video data and information transfer entropy
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(1. Department of Mathematics, ZheJiang University, Hangzhou Zhejiang 310027, China;
2. School of Information Science and Engineering, Ningbo Institute of Technology,
ZhelJiang University, Ningbo ZheJiang 315100, China)

Abstract: For how the individuals of fish school achieve the coherent locomotory status via information transfer, there
is still no unified mathematical model. The paper describes a method to construct the information transfer network of fish
school based on video data and transfer entropy. We first obtain the collective behavior video of zebra fish in the experi-
ments and get the position and velocity of each individual using computer vision tracking method, and then calculate the
transfer entropy between any two individuals to determine the information transfer relationship, finally build the informa-
tion transfer network. The relationship between the number of information exchange and the speed of information transfer
is revealed and the frequent substructures are detected through network analysis. We provide a new approach for fish school
information transfer research by modeling the information transfer network based on the time series causality detection.
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2.1 ¥ 3K BRI H 3 4b 3 (Data acquisition and

preprocessing)

A T T H A SR AR S AR R KA AR 3 )
8% Bt L f1 (zebra fish) & T F144 490 cm K] [ 28
BRI, FHE A KR RITE2 em a4 Ch
THEBE A RIE BN il —4EsEh), IR 5 A
7 2 TNV AU AR T 1 8 12 Sl A A B (4
HEA: 1024768, i 15 Wi/s), 4% B 1T R iR
XTEA AT R IHACBE. o 500 s B (B ()i AT
1L g 2, IR A ) A R (b)),
UGB IR X I A3 B RE A AR (B 1(0)), =)
FH ) A ) 1 2O G iy — R 5 — o o (1 £ 45 3]
TR A IZE I (E1(d)). i P - gt 21
J7iE, 13BN BN R 2 i Akt A B FE B o)

(a) B (b) —fE

(c) At

(d) FREE

K1 e s Bda R Ren



860 o A

Fig. 1 The Process of fish school data generation

2.2 {5 B L% (Information transfer entropy)
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Fig. 2 The orders of fishes in the circle tank
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formation transfer network for fish school)
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Fig. 4 The information transfer network of fish school
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3 43 51118 (Experiments and results)
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