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Improving the Performance of a Robotic Dolphin with a
Compliant Caudal Fin
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Abstract

Fish generates thrust with a compliant fin which is known to increase the efficiency. In this

paper, the performance of a robotic dolphin, the velocity and the stability, was improved using an
optima compliant caudal fin under certain oscillating frequency. Optimal compliance of the cauda fin
exists that maximizes the thrust at a certain oscillating frequency. Four different compliant fins were
used to find the optimal compliance of the caudd fin at a certain frequency using the half-pi phase delay
condition. The swimming results show that the optimal compliant fin increases the velocity of the
robotic fish. The compliance of the cauda fin was also shown to improve the stability of the robotic
fish. A reactive motion at the head of the robotic dolphin causes fluctuation of the caudal fin. This
phenomenon increases with the oscillating frequency. However, compliant fin reduced this fluctuation

and increased the stability.
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Table 1. Four Caudal fins

Fnl Fn2 Fn3 Fn4
CFRP9 CFRP13 CFRP15 CFRP19
Layers
layers layers layers layers
Stiffness
65.0 1438 1582 2685
(N/m)
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Table 2. Specification of robotic dolphin

Specification
Length 888 mm (with caudd fin)
Diameter
(Max) About 170 mm
Maneuwvering Fitchand Yaw
Adiudor Two Pectord fins Two servo motor (Hitec HS7890TH)
One Caudd fin: Onemotor (Faulhaber 32682G 024BX4)
Maaid Body: Aarylic Pledtic, Surface: Water proof fabric
Peduncle Slicone, Caudd fin: CFRP

T

Fig. 3. Robotic dolphin
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Fig. 4. Swimming motion of the robotic dolphin (a) rigid caudal fin case, (b) compliant caudal fin case .
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