CAVECIE K e R AR Vol.17  No. 9
2009 4E 9 A Optics and Precision Engineering Sep. 2009

XEHS 1004-924X(2009)09-2165-05

e RERN ZERSNE

oK B AT
(LABAF ZAFE, L7 B 2100962 FMARLF R LAk, LA 7N 2150115
3. HERMFHART RMAKLR LA AN 215123)

TEE 0 S B i R A 1 S B AR = A 4 7 . O T O B LA R 6 11058 h 45 H R Bh A L 4R T 3 R L AR e A
A0 B B8 S i AR A BTk . DUKWEIRAS T i B A R SEIR X G KOS M o SR GTE BRI A S =4 A
Bz 80 i s EAB WL I SR 7 AR T 25 80, 2o (8 B P78 e AR 33 0 D 06 e L v A R R I R 800 ) = A
LG BT BRI RIS, Bt T R A S S s . R - e 2R KA R
BENAR BN 1. 42 Hz, 525628 R % DU 2 7 2 R A0 R] 1 Wi 5 2 868 11 3 25 B b AR 2 308 R 1 8 & 40 A L i 4 A
bt .

% @ R ZEBAINZT HMES G E T TR R B g A

HhE 5 ES 0438 SERARIRAD : A

Instantaneous three-dimensional profile
measurement of tail fin of carp

JIANG Ming'?, ZHANG Shu’, HE Xiao-yuan'

(1. College of Civil Engineering » Southeast University, Nanjing 210096, China;
2. College of Civil Engineering , University of Science and Technology of Suzhou,
Suzhou 215011, China;3. Suzhou Institute for Advanced Study , University of
Science and Tcehnology of China , Suzhou 215123, China)

Abstract: The important role of tail fin of a fish in swimming is to produce a thrust. In this paper, a three-di-
mensional test and analysis method for instantaneous 3D tail fin profile measurements based on the Fourier
transform profilometry was proposed to understand the function of the tail fin. By taking a carp in cruising for
an example, the moiré fringes were projected onto a carp tail fin to produce the deformed fringe patterns con-
taining 3D information. Then,a high-speed camera was used to capture these time-sequence images. After
Fourier transform, filtering, inverse Fourier transform and unwrap for these phase maps in a 3D phase space,
a instantaneous 3D profile model was established and the complex tail fin movements were really reconstruc-
ted. Through the analysis of displacement-time curve, the tail-beat frequency is calculated to be 1. 42 Hz. It is
concluded that the presented study provides a new method both in study of the kinetic characteristic and in

quantified analysis of change processing for the tail fin during steady swimming.
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Fig.1 Light path in experiments
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Fig. 2 Deformed fringe of tail fin at t=960 ms
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Fig. 3 Instantaneous profiles of tail fin
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Fig. 4 Swing track of dorsal tail-tip
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