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Development of underwater robot for repairing fishing nets
using mobile mechanism with magnet tires

Shinpei Fujiwara'

Abstract : In the fishery industry, fishing nets tend to be in the water for a long time. Therefore, there is a
possibility that the fishing nets will be broken by marine animals or “Kyucho” ; it stands for the violent
currents caused by tides or typhoons. It is necessary to repair fishing nets as soon as possible for preventing
fishes from escaping to outside of the fishing net. However, a great deal of labor is required to lift and repair
fishing nets. In addition, high water pressure and low water temperature may make it difficult for divers to
work underwater. Therefore, underwater robot is useful to work instead of divers under such severe
situations. The author suggests development of the underwater ROV (Remotely Operated Vehicle) type robot
that can move on fishing net with magnet tires and repair the net using manipulators. This paper introduces
the development and performance evaluation of the underwater robot using magnetic mobile mechanism.

Key words : Fishing nets, Underwater robot, ROV, Mobile mechanism, Magnet tires, Manipulator
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Fig. 1 Cross section of the magnet tire.

Fig.2 The process of using connectors to hold the nets together. (a):Set nets and the connector. (b):Connect nets by
connector. (c):Remove the connector. (d):Confirm condition of connecting.
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Fig. 3 The image of first aid for broken fishing nets by the developed underwater robot. (a): The frontal manipulator
tacks the edge of the small net onto the fixed fishing net for repairing. (b): When one end of the small net is
released, the net will cover the broken area. (c): The manipulators are rotated 180 degrees, and the backward
manipulator is in front. (d): The backward manipulator tacks the small net onto the fixed fishing net

completely.
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Fig. 4 The structural drawing of the repair manipulator using the prototype connector.
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Fig. 5 The underwater robot for repairing fishing nets; inside and outside mechanism using magnet tires.
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Fig. 7 Schematic view of operating route on fishing net underwater while performing autonomous running that

PID control and turning motion are combined.
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Fig. 8 Improved mobile mechanisms; inside and outside mechanism using magnet tires.
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Fig. 10 Outputs of the pressure sensor in water with moving average procedure and without it. According to the
graph with moving average, it becomes smoother than the graph without moving average.

Proportional Gain = 1.5 x 1073
40

20

[=

Angle (deg)

0 10

o
=1

Time (s)

Proportional Gain = 3.0 x 1073

[T
= =

Angle (deg)

0 10 20

Pt
=1

Time (5)

Proportional Gain = 2.0 x 107*

=
=

20

=1

Angle (deg)

0 10 20

i
=

Time ()

Proportional Gain = 3.5 x 1073
40

Angle (deg)

0 10 ]

Time (5)

Proportional Gain = 2.5 % 1072

40

Angle (deg)

Time (5)

Proportional Gain = 4.0 % 107*

Angle (deg)

Time (s)

Fig. 11 Yaw angles of the mobile mechanism on fishing net while performing proportional control. The oscillating
becomes steady among 2.5% 10° ~ 3.5 % 10? proportional gains.

= ™ F

i » &,

& ,‘L ﬂ;‘ :ﬁ,‘ :‘.
:_:31;1-‘;_:-,:‘;.
= F

it W Y W 2
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Fig. 13 The process of first aid for broken fishing nets by the developed underwater robot. (a): The frontal
manipulator tacks the edge of the small net onto the fixed fishing net for repairing. (b): When one end of
the small net is released, the net will cover the broken area. (c): The manipulators are rotated 180 degrees,
and the backward manipulator is in front. (d): The backward manipulator tacks the small net onto the

fixed fishing net completely.
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Fig. 14 The images from the underwater camera mounted in front of the robot. (a): The images in shallow water
and daytime. (b): The images in deep sea area or at night; conditions with little or no light intensity.
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