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Fish Activity Model Based on Tail Swing Frequency

CHEN Jiu-jun, XTAO Gang, YING Xiao-fang, GAO Fei, ZHOU Hong-bin
( College of Computer Science and Technology, Zhejiang University of Technology, Hangzhou 310014 )

Abstract The fish motion essentially reflects the current state of water quality, so it is necessary to study the methods of
obtaining the real-time dynamic motion characters of fish body in the field of biological water monitoring. Based on the
analysis of fish locomotion model, the paper presents a fish activity model using the frequency of tail swing, which acquires
some kinematical parameters, i. e. , tail frequency, swimming velocity, acceleration and so on. The results show that the

model,,which can be used as the theoretical basis of the application, represents the fish motion activity accurately and

efficiently in the biological water monitoring.
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Fig. 1  Fish tail locomotion model

2.1 &akEEPLE

BT AT R B, R A RO R
JOT o s B BT R 300 5 A5 SR BB A R G2 4 K S Pl 5 5
SURTEHERET PN CUR TS W i AL PN W Bt
BRI RN ARG IFE— PRI
JE i A AR Bl AR

(1) i35 MR B0

WE2HENZ A, (x,y,),i=1,2,,n RRXf
ZEFABR R B IR Z L (x,y) , %
JERVARRSUE: 3 I Ol S 5

%:szi’yzzgyi (1>

i=1

(2) W 7 £ 1A 35l

a2 Jros %€ o Al A5 7K P il 18] 64 £
2R P 5 R B — 2 ARG T (] 2 A
F /0N WAZ L2 T 1) Sy 8 B ) D 1) 5 <l A L 3
LRSS T B0, H AT LA R T 5 B

xtano —y +y — xtana =0 2y

IR NE R U E NN S

B2 i AR e v £ R A

Fig. 2 Principle of fish body skeleton centerline
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Fig. 3 Process of fish body skeleton centerline
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Fig. 4 Kinematical parameters of fish tail
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Tab.1 Motion activity of fish tail

; T RKAED B TR AR IR
[ (min) R (Hz)
Em fE IEM B 1)
0~20 0.16 335 -30.7 14.7 -13.4
20 ~40 0.43 45.7  -38.9 19.8 -16.8
40 ~ 60 0.22 30.8  -31.3  13.2 -13.9
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Fig. 5 Fish velocity curve in 50 s
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