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3D-PTV Measurements of the Wake of a Goldfish
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Abstract

3D-PTV measurement was conducted on the wake of a goldfish in order to understand its
swimming motions. The measurement system consisted of three CCD cameras, an image grabber, an
Ar-Ion laser and a host computer. The flow properties of the wake of the goldfish were measured
under three different velocities of the currents. Unsteady flow structures around the goldfish were
quantitatively clarified using the time-consecutive instantaneous three—dimensional vectors obtained
by the constructed 3D-PTV system.
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Fig. 1 3D-PTV measurement system.
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Fig. 2 Tested goldfish.

wFEoE iR RS Qs AM mA
H7b ghetel #E9d s mAYsbe ekt
te] CCD7HHIERE ol A& & 538kt

T2 qkel SftEsE £E7F A7 0.015m/s,
0.025m/s, 0.034m/s% 72 A =2 vl
7b Farel oW o 3k
3D-PTVZ 7=3t . &% ©]
25mmE WEA)Z St
erje] Fhet =g RrobEgl o
FAE Qe FAE ek Slstk
Hujele, 7 shvets el
AAES AL 329 &
A,

=

o=

=

=

=

o o
Q2 T o)

T A2 S ol

[¥
a2

2
oy
o
it
e 4z @ rle
ol

s
o

2.2 FtH2tDY ¥ D-PVAISLDIRIS

FhuletE o] gdte] 339 BHS Az om <
25l7] gl WA 2t olate] Fhv ket
Fheletol] tiEk Awrp e oS
o] Fhueligoltt. Kobayasi 597 =9
e gRar (X, Y, Z, o ¢ x% HEHax

ok

(¢, xo, ¥, ki, k)G 17} 228 7He &5
WA S AREsl=T o] WS JhvE HRE
A= Aol T o A AL AAF Ik
B oAFME o]F FHEy] 9J5te] = 5979
243 107 EHLAHS E9JstAh
o Wl duiztiAel i} ARIHEA
of Fgiol AN Aok A=
Ut 22 #50AY (DS 42+ A
Xu—m
X= Cyx .9 m2 xz + Ax
V dis® — my— my— Z,,
Y, —m,
y=cCy ' +Ay 1)
N dis® — mi— mi— Z,,



2003

dis= ddl &3z 00, 0, 03 e=HE Fhi et
SAMA Y] AYE, (X, Y, Z,)E Ao 33
d 3 HIERS,  m,, myS FHERe] 25

g A e Z5e dAAT7I7] Al olEd A

s

g, o o OMIX| TEH el whE Agwle] Aol &
ek =g spaFAzkel ARE ofvdl
o dx, dyw APl dzgas ad dom
s 2 (202 AolHrh

dx =" (ki’ ko), dv=-T(ki’+kar')

r=vV x’+* (2)

Camera Camera

1] [ 2 _]
Start Point | | End Point | | Start Point | | End Point |
Y v v v

Initialization of
population

Isolation
- Reproduction

Unselected
group

Selected
group

- Crossover
Migration

Fig. 2 Flow chart of the Used Genetic Algorithm.
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(a) camera 1 (b) camera 2

Fig. 3 Raw image.

(a) 0 sec (b) 1 sec

Fig. 5 Instantaneous vorticity distribution of the
Goldfish’s rear wake. (Case A)

(a) Case A
(a) 0 sec (b) 1 sec
(a) Case B Fig. 6 Instantaneous vorticity distribution of the
' Goldfish’s rear wake. (Case B)
(a) Case C

(a) 0 sec (b) 1 sec

Fig. 4 Interpolated mean 3D vector distribution of

the Goldfish’s rear wake Fig. 7 Instantaneous vorticity distribution of the

Goldfish’s rear wake. (Case C)
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