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I. Introduction

Nonlinear and inherently unstable systems take always high attention by control engineers. The goal in most cases is to find a control law for the
system that brings it to the stable state, at the same time, this control law is preferably to be simple, reliable, accurate and not expensive.
Examples for these systems are, but not limited to, single-, twin-, double-inverted pendula on a moving cart, beam and ball system, plate and ball
system.. etc [1]. The plate and ball system is one of a popular system that isa generallsed of the traditional beam and ball system. The plate and
ball system consists of rigid horizontal and rectangular (or
axes and as shown in Fig. 1. In the case of one or both ang
applied to the ball, this cause the ball runs away from the b e plate to a predefined point (position) the angles
and/or must be changed considerably to substitute this disturbance. The angles and can be changed using a four-bar linkages that are actuated
by servo motors as shown in Fig. 2. Here only the four bar-linkage of plate and ball system in the y-axis is only shown since a similar mechanism
is used for the x-axis. On the other hand, to specify the position of the ball on the plate, a capacitive or inductive touch-screen is mounted on the
plate and a metallic ball is used.

R be changed above and under horizontal around two
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