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ABSTRACT
An inverted pendulum system is an unstable one. However, its mechanical structure is not too complicated, so it is generally used as
a benchmark identification of every control system design. The Twin-Rotor MIMO system (TRMS) is also an unstable system. Due
to the complex mechanism and control, due to the server coupling effect between the pitch main control and yaw tail control,
additionally, due to the nonlinearity in the mechanical structure, these make the precise mathematical model inappropriate or
impossible. The difficulty of controller design on TRMS systems is greater than that of inverted pendulum ones. In this thesis, usage
of a soft-computing technique controller called K+NN (K stands for gain, NN is the abbreviation of neural networks), which is a
transient assistor is suggested to improve those systems above. Necessary parameters for K+NN as well as the parameter of the
original controllers can be aided by using an optimization approach, such as, particle swarm intelligence optimization. Parameters
are found off-line beforehand by simulations. Retailed developments of mathematical models of two control systems mentioned
above are derived in the thesis with applicable data for simulations. Different possible controller structures, such as, PID, fuzzy-logic
control and hybrid control (including state feedback control) are firstly reviewed. With the aid of K+NN assistor to those control
systems, simulation results are investigated to prove the capability of K+NN assistors to the systems. Simulink and Matlab software
are used for simulation and validation of the control design.

Keywords : Inverted Pendulum Twin-Rotor MIMO System (TRMS) Transient Assistor (K+NN)O Particle Swarm
Optimization (PSO)
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