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THANARAT AUNSIRI : SERVO SYSTEM USING POLE-PLACEMENT
WITH STATE OBSERVER FOR MAGNETIC LEVITATION BALL
CONTROL SYSTEM. THESIS ADVISOR : ASST. PROF. JIRAPHON

SRISERTPOL, Ph.D., 139 PP.

MAGNETIC LEVITATION SYSTEM / LINEARIZATION / PD CONTROLLER /

SERVO SYSTEM / OBSERVER

The magnetic levitation ball control system is used to levitate the magnetic
ball in the air using the electromagnetic force, the system is non-linear and unstable.
Nowadays, this system is applied to use in the industrial and mass transit sectors such
as magnetic bearings, magnetic levitation trains, and wind turbines, especially the
vertical wind turbines which have been developing to increase the electricity

production. There is the study of various control systems to maintain the system
stability and be able to control such system effectively. The widely popular controller

is the PD-controller or the phase lead compensator. However the performance of this
controller is inefficient. This research presents the servo system using pole-placement
with a state observer and one integrator for magnetic levitation ball control system,
mathematical model of system, making linearization, and the design of servo
feedback control with state observer. The results of the simulation and experiment of
the servo system using pole-placement with the state observer show the improvement

of transient dynamics and the constant state which has wider control range at 43.37%.
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