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Abstract

Fish-mimetic robots or fish-mimetic propulsors have been developed or under construction. A mechanical system
cannot have the same functions as bio-organic systems. Thus, the hydrodynamic characteristics of fish locomotion
should be well understood in order to develop and control a feasible intelligent fish-mimetic robot with its optimal
motion pattern known. In this paper, a mackerel-mimetic robot fish is fabricated in order to understand the
hydrodynamic characteristics of fish locomotion. A simplified unsteady flow theory is also applied to the hydrodynamic
analysis of the motion of the anterior part of the robotic fish. The normal and axial forces of the fish are measured by
changing the amplitude and frequencies of fanning motion. It is found that the present theoretical results agree with the

measured data.
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Table 1 Motor specification

Gear Maximum
Weight Reduction holding |Sec/60degree
torque
10.2(Kgf
66(9) 192.6 - em) 0.15

Table 2 Force/torque sensor specification

Fx, Fy Fz Tx, Ty, Tz
59(kgf) 118(kgf) 2(Nm)
Resolution |Resolution | Resolution
0.003 0.006 0.0001

Fig. 1 Fish Mimetic Robot(FMR)
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Fig. 3 Experimental Setup

436



rlo

FMR ¢ #A Zolx 330mm o|v, T
0.53kg °lth A 3¥-2 Fig. 3 9F #o] FxoA A
A=, A 2} Fz9 7]
1350x420x600(mm)°| ™, FMR 2] FAl3} =% u}
7FA1e] A= 300mm o|tf. FRolE B
500mm ¢} FolZ A om, FMR o H & A
FZ 7] AgE 300mm ot

N
o2

Mo 4% e

|2

-

4

ol

3. FMROlA 2 5t= 7A

FMR 2| 2&%

Fig. 4l &317] 14 HEAE YeERAS A
ol 2182 FMR 2 A ol 3o EA)
stA] germa FMR 9 wElo| g HEA
(body-fixed coordinate)E ©]-&3le] F T o] F
o XA EE AT By uH FHuAS
7|0 % ek Table 3 o= 7 W9 AHA| Ao
ARE wAEIG e, o7 |, = 932 9 £
ol Al 7]l 1/2c(quarter-chord point)7h<] 2] A7
o|t}. Fig. 4 <A P/<= AL2]e] quarter-chord point
ola, A& FAAT. FA WHolA FA =
A Al Abele] RO thF-ES FAS A
Afolo] g £I=o] Frepolmz plo] £EE F
Q% 3t olx A= FAH

FMR 2| BSF(Body Shape Function)

X &3 © 2 undulation motion & st Ea17]
To] A Agle]l mE F4e LighthillVo] A
etst k& ARE-SESITh

M .

Fig. 4 Nomenclature of the robot fish kinematics.
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Fig. 7 Normalized force difference with respect to the
change of BSF coefficients.
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