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Abstract - The stabilization controls of coupled
tank system and ball-beam system are difficult
control tasks because of their high order time
delay, nonlinearity and structural unstability.
Fuhermore, a series of classical methods such
as a conventional PID and a full state feedback
controller(FSFC) based on the local
linearizations have narrow stabilizable regions.

Therefore, in this paper, in order to stabilize
two representative nonlinear system mentioned
above, a Sliding Mode Controller based on a
Real Variable Elitist Genetic Algorithm(RVEGA
SMC) was proposed.
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Fig. 1 Coupled tank system
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Table 1. Specification of the coupled tank system
<

Height 25(cw)
Orifice Cross Sectional Area of Valve A © a4 0.886(c7)
Orifice Cross Sectional Area of Valve B © ap 0.396(c7}
Tank Cross Sectional Area ' S 100{er)
Max. Flow-in rate | Qe 73.3(ex/sec)
Gravitationa) constant © § 981{cm/sec’)
Discharge Coefficient © Cg4 Cp 0.58

. Max. 10(V],
Pump Drive Voltage ULV} Min. (V)
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Fig. 5 Results of PID control
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Fig. 6 Results of proposed RVEGA SMC
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Table 2. Specifications of the Ball-Beam system

[

Mass of the Ball 0.02818 ke
Gravitational constant 9.81 mls?
Beam angle” - rad

Ball Position -

m
Ball radius 0.0095 m
Radius of Rolling Ball 0.006833 m
inertia Moment of Ball| 1.0172x10™ | kg - m?

Velocity of Ball - %
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(b) Beam angle 4
Fig. 7 Simuiation Results with Bounded Input Conditions
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