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QLQG/LTR Depth Control System Design for Underwater Vehicles
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ABSTRACT

A nonlinear control design method called the QLQG/LTR method is presented for the depth
control of underwater vehicles with the deadzone of the flow control valve. And, it is shown
how the design plant model can be formulated in the QLQG/LTR depth control system design
for underwater vehicles which have the triple integrator. In order to show the effectiveness

of this control system,

the linear LQG/LTR control system neglected the deadzone effect
and the nonlinear QLQG/LTR control system considered it are compared.

It is found that

the QLQG/LTR control system is relatively insensitive to the input magnitude, even if there

exists a hard nonlinearity in the plant.
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Fig. 1 Block diagram of the depth control system
for underwater vehicles
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Fig. 2 Blockdiagram of the depth control system
with velocity feedback loop
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Fig. 3 Blockdiagram of the QLQG/LTR control
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Table 1. Conirol gain G obtained in all oper-
ating points

G R 1 1070 102 1073 10* 0% 10°F
Gy 100 100 100 100 100 100 100
Ge |276.2 276.2 276.3 276.4 276.4 276.8 278.1
Gs | 7.47 7.47 T.47 7.48 7.50 7.57 7.81
Ga 5.49 549 549 550 5.52 559 5.8
Gs | 2.46 2.46 2.46 2.47 2.48 2.52 2.66
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