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The actuator's response delay, disturbance and measure-
ment noise can often cause a significant error in the target
tracking of an underwater vehicle. The first purpose of this
paper is error analysis about motion of an underwater vehicle
when the closed loop system has actuator and disturbance
and noise. The underwater vehicle is simulated for cases of
various disturbances. The second purpose is robust controller
design for the underwater vehicle with parameter uncertainty.
So, two robust control methods are applied for the under-

water vehicle. One is standard He control, and the other is

time-varying sliding mode control with modified saturation
function. Suboptimal design parameters for H .« control, and
design parameters for time-varying switching surfaces are
provided. Simulations for the two controllers are carried out

and their performances are analyzed.
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Fig. 1 The coordinate of underwater vehicle.
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Fig. 5 H- standard compensator block diagram.

a2
1

v}

3

4

5

6

)

2

-335-

urA Ay, oWy, "£ESEM e dariAS T92
ZA g3 =840, pp. 727~731, 1992.

ubg ) o|utdl, “Error Analysis of Underwater Vehicle
with Disturbance and Measurement noise,” ¥ 7] Al %t 3]
93 Z=A%t& sl =23, pp. 360~364, 1993.

Franklin, G. F., Powell, J. D. and Emami-Naeini, A.
Feedback Control of Dynamic Systems, Addison-Wesley
Publishing Com., pp. 523~546, 1991.

Doyle, J. C., Glover, K, Khargonekar, P. P. and Francis, B.
A., “State Space Solutions to Standard H2 & H~ Control

Problems,” IEEE, Vol.AC-34, No.8, pp.831-847, 1989.
Li, X. P, Chang, B. C., Banda, S. 5. and Yeh, H. H.,
“Robust Control Systems Design Using H~ Optimization

Theory,” Journal of Guidance, Control, and Dynamics, Vol.
15, No. 4, pp. 944~952, 1992.

Harashima, F., Hashimoto, H. and Maruyama, K, “Sliding
Mode Control of Manipulator  with Time-Varying
Switching Surfaces.” Trans. of the Society of Instrument
and Control Engineers, Vol. 22, No. 3, pp. 335~342, 1986.
Young, K. D., “Controller Design for a Manipulator Using
Theory of Variableé Structure Systems,” /EEE, Vol.SMC -8,
No. 2, pp. 251~259, 1978.



