Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2023.24.5.326
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 24, No. 5 pp. 326-332, 2023

AutE Holzgel 2217 14 A @ XAl F AT

Ol=E0” A MEEE MO RS

LOT, —OT

STHAULEIIEY SHICT- Du| s

A Study on the Detection and Position Control
of Thruster Failure of Smart Buoy Robot
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Abstract Light buoys are widely used navigational aids but have a problem in that they are expensive
to manufacture and install for use in deep water. In addition, there are problems in that anchors break
and are lost in typhoons. Therefore, a smart buoy robot (SBR) with self-anchor and propulsion functions
is required. In previous studies, there was no failure detection function, so it was difficult to control the
position when a failure occurred. To solve this problem, a fault detection function is proposed using a
current sensor and a method for position control in the event of a fault. To verify the performance of
the SBR, position control was performed under disturbance due to wave currents with propeller failure.
Experimental results show that the SBR can operate under disturbances with propeller failure and is
functionally effective. Therefore, the proposed controller is suitable for position control and has

potential for actual applications.
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Fig. 1. The comparative current output(velocity value 0)
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Fig. 2. The comparative current output(velocity value 100)
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Table 1. Specification of SBR(prototype)

Spec. Unit Value

Tunning radius deg 0

Weight (on air) kg 3.5

) Length over all (L) mm 410
size Moulded Brdadth (B) mm 410
Depth (D) mm 365

Height (H) mm 490
et | P ropugen e

Camera
(Instead of GPS)

Experimental water tank

Fig. 8. Experimental environment
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Table 2. Experimental results

Scenario No 0-degree 45-degree
a disturbance disturbance disturbance
Thruster
Failure P By Py
Heading
initial value 0.0 deg 0.0 deg 0.0 deg
Heading
change X X 45.0 deg
value
Disturbance X @) O
Reference 7.1 cm 10.8 cm 16.6 cm
PA
PA 9.2 cm 13 ecm 20.6 cm
r 10.0 cm 10.0 cm 10.0 cm
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