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Dynamic Positioning Control of Floating Platform Using H- Control Method
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Abstract

This paper presents a design method of dynamic positioning control system for floating platform with
rotatable and retractable thruster using He control technique. The norm band of uncertainty is captured
by multiplicative perturbation between nominal model and reduced order model. A controller robust to the
uncertainty is designed applying He synthesis. The control law satisfying robust stability and nominal
performance condition is determined through the mixed sensitivity approach. The evaluation for the
resultant controlier obtained by He synthesis is done through simulations of the closed loop system. The
results of Heo synthesis are compared to those of the traditional LQ synthesis method.
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Table ! Basic Dimension of Model

Description | Scale Unit
Length 430 mm
Breath 330 mm
Depth 280 mm
Draft 170 mm

AR Al 49 9t d9rde 4A%% 500(mmlE 7)
Foz 4HAHENUSH, 1 ¥ Photo. 19 B AF} @i
22-¢ A8 vl ZEE Lower Hull 2 439 ZAMal e
3 sHern, 24719 HAE 4T 49 ZHE 3R 432
o AdxjstH.

Photo. 1 Photograph of Model Apparatus
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Fig. 1 Coordinate Axis of a Platform Motion
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Table 2 Specification of Model Platform
Symbol Description Values
m Mass of platform 7.520kg
", Added mass of x-axis 1.504kg
direction
my Added mass of y-axis 3.760kg
direction
L, Inertia moment around z-axis | 0.97kgf-m
direction of platform
Jz Adde_d inertia moment around 0.24kgf-m
z-axis direcion of platform
Lg  |Length between y-axis and 0.14m
thruster
Length between x-axis and 0.14m
B
thruster
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Fig. 2 Floating Platform SVD Bode Plot

-439-

Table 3 Values of Equilibrium Point

Symbol Values
¢ ~-1.2E-002 [rad]
Us 3.13E-002 [m/sec]
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Fig. 5 Generalized Plant with Controller
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Fig. 6 Bode Plot for the Designed Controller
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Fig. 9 The Simulation Results in the Case of He~ Synthesis

Fig. 13 The Simulation Results for the Step Reference in the
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fig. 10 The Simulation Results in the Case of LQ Synthesis
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