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Controller Design and Simulation of a Semi-Autonomous
Underwater Vehicle

BONG-HWAN JEON*, PAN-MOOK LEE* AND SEOK-WON HONG*
*Ocean Development System Laboratory, KORDI, Daejon, Korea
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ABSTRACT: This paper describes the design and simulation of a multivariable optimal control system for the combined speed, heading and
depth control of a Semi-Autonomous Underwater Vehicle (SAUV) developed in Korea Ocean Research and Development Institute (KRODI). The
SAUV is a test-bed for the evaluation of the navigation and manipulator technologies developed for a mine disposal vehicle (MDV) in military
use and for a light working underwater vehicle in scientific use. The vehicle was designed to control its cruising speed, heading and depth with
4 horizontal thrusters installed at the rear of the hull. Therefore, the decoupled control methods are limited to apply to the SAUV because the
thrust forces are highly coupled with the surging, yawing, and pitching motion of the vehicle. The multivariable Linear Quadratic (LQ) control
method is chosen to control steering and diving in variable speed motion automatically. A series of simulation is carried out with fully

nonlinear six degree of freedom dynamic model to validate the controller.
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Fig. 1 Dual use semi-autonomous underwater vehicle
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Table 1 Principal specification of DUSAUV

Dimension 3.188(L)=0.745(W)=0.988(H)m
Weight in Air about 668 Kg
Speed Max. 7 knots (0.5 hour)

(Operating Time)
Operating Depth

Cruising 3.5 knots (5 hours)
400 m

Thrusters 4 Horiz, 2 Vertical, 1 Lateral
IMU, SSBL, Compass, DVL,
] Navigation Depth, Inclinometer. Sonars
BQUIP- | easaremen| (Scan, Identification & Altitude),
CCD Camera & Lights
COC’;‘;.’(‘)‘I‘:“' Fiber Optic Communication

VPMM(Vertical Planar Motion Mechanism) A@-8 E3lo

Fig, 2 Body coordinate system of DUSAUV
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Table 2 Control mode of DUSAUV
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