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Abstract: This paper introduces the mechanical design, fabrication, and control of a biomimetic fish robot whose
driving motions resemble a real fish’s flexibility and movement. This robot uses two motors create flexible movement
like that of a fish. Several schemes, such as neutral buoyancy, fast underwater swimming, and direction changes, are
introduced. The tail of the fish robot is made of a polymer material for flexible movement. The interior of the tail
contains a joint and a wire. A sine wave command was applied to the tail to produce motion resembling a real fish
swimming, and a buoy control device was installed. The up and down motion of the robot fish was controlled using this
device.
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Fig. 2 Model for forces and motions on the robot fish
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Table 1 Dimension of robot fish tail
l,(mm) | 4 (mm) | L, (mm) |/ (mm)
40.94 120 120 132.5




Fig. 3 Snapshots of fish robot swimming in underwater
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Table 2 Specifications of robot fish

Weight (kg) | Length (mm) | width (mm) | Height(mm)

7.32 850 500 350

Table 3 Specifications of Al RX-64 motor

Weight Size Reduction Torque
(2) (mm) Ratio (kgrcm)
125 40.2x61.1x41.0 1/200 64.4

head direction control motor
3 - Dbattery

waterproof head box

== ~S==water p
paired pectoral Tins  waterproof body box

sub ballast tank

rotation bar

Caudal fin control motor
mid tail control motor

Fig. 7 Schematic structure of robot fish
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Table 4 Specifications of Al RX-64 motor
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Table 5 Dimension of pool for experimentation

Voltage(V) | Current(mA) | Protocol | Board rate(bps)

Width(mm) Length (mm) Depth(mm)

12~21 1200 RS485 7343~1M

2160 4140 790

al Head Motor

I—)I Head |

aICaudal fin Motor H Tail linkagei_)l Caudal fin |

TMS320F2812 DSP

Control board

Tail Peduncle Motor | Peduncle

-)l Pectoral fin Motor HPectoral ﬁnl

Water pump

Fig. 8 Structural diagram of robot fish
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Table 6 Experimental results of robot fish in underwater

Velocity(m/s) 0.2
Rise Velocity(m/s) 0.2
Drop Velocity(m/s) 0.15

Steering angle(degrees) +27
Battery life time(min) 180
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Fig. 11 Pictures of fish robot on surface water (left) and
in underwater (right)
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