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RCGA-Based State Observer Design for Container Cranes

Jong—-Kap Ahn* - Yun—-Hyung Leex - Ki-Tak Ryu** - Heui-Han Yoo*#** - Myung-Ok Sot

Abstract : This paper presents a scheme for designing a state observer for contalner
cranes. 1f the system is completely observable with a given set of outputs, then it is
possible to determine the states that are not directly measured. We consider the
reduced-order states observer with only trolley position detection and with trolley
position and container angle detection. The gain matrix of the each state observer is
adjusted using a RCGAs. A set of simulation works is carried out to demonstrate the

effectiveness of the proposed scheme.

Key words : Container crane(A®le]id =H# <), State observer(“Jel #57]1), Reduced-order
state observer(F4 a5 AHHl #37]), Real-Coded Genetic Algorithm(Ad<+3Yd
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Table 1 Parameters of container cranes system

Parameters Value Unit

K, 3.7

K, 0.00767 (V/rad/s)

m 0.21 (kg]

M 0.455 (kg]

R 2.6 (Q]

r, 0.00635 (m)

g 9.8 m /s?]
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Fig. 1 Optimization of the state observer gain maftrix
using RCGAs(z, detection)

,_
Yy

Adaptation
Mechanism

Fig. 2 Optimization of the state observer gain matrix
using RCGAs(z,, z, detection)
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Fig. 3 Step and disturbance response of the
reduced-order observer-based system(x, detection)
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(a) Trolley position and container angle
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(b) Trolley velocity and angular velocity

Fig. 4 Step and disturbance response of the reduced-
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