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Development of a Low—cost Unmanned Underwater
Vehicle and Performance Verification

g AP gaat
Dongwook Hwang', Mingyu Jang?, Jinhyun Kim"

Abstract: In this paper, a high performance underwater vehicle which can be manufactured at low cost
is designed and fabricated, and its performance is verified through experiments. To improve efficiency,
the Myring equation is used to design the appearance and the duct structure including the thruster is
planned to increase the propulsion efficiency while reducing the drag force. Through various methods,
it is secured stable waterproof performance, and also is devised to have high speed movement and
turning performance. The developed underwater vehicle is equipped with a high output BLDC motor
to achieve a linear speed of up to 2 m/s and can change direction rapidly with stability through four
rudders. The rudders are driven by coupling a timing belt and a pulley by extending the axis of a servo
motor, and are equipped at the end of the body to turn heading. In addition, for stable posture control,
the roll keeps its internal center of gravity low and maintains its stability due to restoring force. By
controlling the four rudders, pitch and yaw are handled by the PID controller and show stable
performance. To investigate the horizontal turning performance, it is confirmed that the yaw rate
controller is designed and stable yaw rate control is performed.
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(b) Kongsberg REMUS 600 AUV ™

[Fig. 1] General ROV and AUV
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(b) Outer design parameter for prototype
[Fig. 2] Parameters of Myring equation and prototype design

Pressure Vessel

BLDC Motor

[Fig. 3] Prototype : inner pressure vessel and outer housing part
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CAP

(@) How to seal pressure vessel: Use 45 gasket sealing with radial
sealing method ")

max.-min.@

Holg =857 =

PFLITSCH cable gland
Blueglobe "
(b) Cable gland: IP68 and IP69K grade cable gland that used for the
wires of BLDC

Misumi cable gland ['*!

[17]

(c) Oil seal and rudder mechanism

[Fig. 4] Sealing methods of inner pressure vessel of prototype
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v(sway)
y 0(pitch)

®(Roll)

X
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[Fig. 6] Rudder and degree of freedom of underwater vehicle

[Table 1] Control Parameter

Target value Currently value |Parameters
Roll 0 Roll data of  |Center of gravity,
control IMU Buoyancy center
Pitch Y-axis 'data ofthe |Pitch data of Rudder of 2.4
control transmitter IMU

Yaw data of IMU +
Yaw X-axis data of the Yaw data of Rudder of 1,3
control . IMU
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[Fig. 8] Block diagram of attitude control
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[Fig. 12] Experimental environments of yaw rate control
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[Fig. 13] Yaw rate experimental result
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(b) Water flow rate

[Fig. 15] Experimental result of overcoming tidal current
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