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Development of Fish type Robot based on the Analysis of Swimming Motion of

Bluefin Tuna

Katsuya KUGAT*

Meitarou TAKAHASHI**

-Experimental Discussion-

Yuuki MATSUMOTO

The swimming motion of Tuna type fishes has excellent ability for its speed and efficiency. And some studies have

been reported about the most efficient swimming motion by using numerical analysis on 2-joint bending mechanism

model. And several fish type robots are developed based on these studies. But almost all robots have spring held caudal

fin, so they cannot confirm theoretical result by experimental way. Therefore, we developed a fish type robot which has

caudal fin angle actuating mechanism and tail oscillating mechanism. We made some experiments about the relationship

between the swimming motion scheme and the swimming speed.
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Fig.1 Overview of Fish Type Robot
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Fig.2 Original Controlling System
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Fig.3 Synchronized Motion Control of Tail and Caudal Fin
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Fig.4 Appearance and Size of Caudal Fin
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Fig.5 Cross-sectional Shape of the Caudal Fin of Blue-fin Tuna
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Fig.6 Lift and Drag Force Coefficient of Tuna and
Rectangular Caudal Fin. (Flow speed 1m/s)
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Fig.7 Measuring the Speed of Tuna Type Robot
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Fig.8 Determination of Caudal Fin Motion
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Fig.9 Caudal fin angle toward water flow to generate

propulsive force
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Fig.10 Propulsive Efficiency toward 0f/6w
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Fig.11 Caudal fin angle and speed pattern with 6=0.4&0.8 in

5Hz tail oscillation
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Fig.11 Caudal fin angle and speed pattern with 6f/6w
=0.45&0.85 in 5Hz tail oscillation
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Fig.12 Relationship between 0 or 6f/0w Value and Swimming
Speed at 2Hz Tail Oscillation
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Fig.15 Attacking angle 0a of caudal fin toward water flow
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