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Fig. 1 Schematic of the experimental setup
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Tab. 1 The tail-beat behaviour of fish swimming
JKI I Flow velocity (cm/s)
S - 19.13 S 32.18 _ 45.97
Method T%)%’/)\%—: ?%%?}ETPETaII j:f)%i)\%—: ?%E'%*}ETPETall Tﬁ%iﬁ% *%%*Emg-rall
Tail beat amplitude (cm) Tail beat amplitude (cm) Tail beat amplitude (cm)
frequency (Hz) frequency (Hz) frequency (Hz)
AT+ 3.93+0.41° 0.95+0.06" 4.92+0.67" 0.97+0.06" 6.17+0.41° 0.96+0.07"
FBIER 3.96:0.41" 0.83+0.04" 4.95+0.40" 0.83+0.08" 6.23+0.54" 0.83%0.05"
HUABR 0 0 0 0 0 0
FlSh a a a a a a
Trajectory 3.95+0.43 0.82+0.15 4.94+0.67 0.89+0.15 6.24+0.55 0.78+0.11

A= BN AR RN B E 7 (P<0.05); TH

Note: Different superscripts indicate mean significant difference in the same column at level of P<<0.05; the same applies below
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Fig. 3 Illustration of fish swimming route by manual tracking software
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Fig. 5 The finite-precision trace analysis of fish midline by Fish Trajectory program
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Fig. 6 Illustration of midlines at different times and Head, midbody and tail position over time when fish swimming by

Fish Trajectory program
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Tab.2 The acceleration behaviour of fish swimming

FKIEIE FE Flow velocity (cm/s)

B 19.13 32.18 45.97 [USUTN
i —m — — BORAE ROR
Method ek s B HupapIipEyis Wevk s BE 4%} I WevkIHE BE AXTINEEE  EfficiencyEffect
ctho Swimming speed Absolute s Swimming speed Absolute , Swimming speed Absolute )
(cm/s) acceleration (cm/s’) (cm/s) acceleration (cm/s’) (cm/s) acceleration (cm/s’)
AT s
e 0 0 0 0 0 0 0
T Rz
%gj 7.70+5.48" 28.69+16.46" 20.02+3.16" 57.00+24.95" 17.37+10.95" 76.15+58.45" 60  —fk
LUE ;
- 0 0 0 0 0 0 0
BRIEE 1R7%
F' h a a a a a a
o 7.60+3.48 28.32+15.53 20.26+2.14 57.334£25.01 17.23+10.80 76.75+58.55 95 It
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THE ANALYSIS OF FISH SWIMMING DYNAMICS BASED ON THE MATLAB

KE Sen-Fan' , GAO Zhu', LIU Guo-Yong' , WANG Ji-Bao' , LIU De-Fu"?,
SHI Xiao-Tao' , ZHU Hai-Feng' and LIN Chen-Yu'

(1. Engineering Research Center of Eco-environment in Three Gorges Reservoir Region, Ministry of Education, China Three Gorges
University, Yichang 443002, China; 2. College of Resources and Environmental Engineering, Hubei University of Technology,
Wuhan 430068, China)

Abstract: The analysis of fish swimming dynamics is of great significance to solve key hydraulic problems in engineer-
ing application such as fishway design. Using computer technology to analyze fish swimming dynamics benefits the un-
derstanding of the physiological characteristics and swimming ability of fish and its relation to the hydraulic factors.
This study analyzed the swimming dynamics of silver carp using MATLAB, with emphasis on the tail-beat. The indica-
tors included tail-beat frequency, tail-beat amplitude, swimming speed and acceleration. Compared to manual counting
and manual tracking analysis method in the perspective of actual operation complexity and accuracy on the experimen-
tal data, the method of matlab on tracking fish body center line got data more effectively in accuracy and speed by ana-
lyzing the pros and cons of each method. Thus, a method of analyzing fish swimming kinetics based on Matlab will
provid a powerful technique for future researchers.

Key words: Fish swimming; Tail-beat; Speed; Video analysis; Computer science



