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Abstract

This project utilizes the UOTCS helicopter rig that was
manufactured  at  the University of Technology/ Control and
Systems FEngineering Department. The UOTCS helicopter rig was
developed primarily for teaching system dynamics and control
engineering principles for undergraduate and even inexperienced
students. Also, il provides an excellent research platform for control
and mechatronics postgraduate students,

A mathematical model was developed to mimics the UOTCS
helicopter motion. The kinematics medel was derived following the
Denavit-Hartenberg theory while the dynamic model was based on
Euler-Lagrange equations of motion. In this project, the helicopter
mathematical model that was developed initially was upgraded to
include the inertias of the counterweight, the beams and the motors.
This model was found competent enough for this application as it
describes the dominant behaviors and the coupling among the
degrees of freedom of the helicopter model. The model consists of a
combination of block diagrams and pseudo-C code. The block
diagram part of the model was developed under the MATLAB
Simulink toolbox, whereas the pseudo-C code was developed
within MATLAB m-files and was used within the “function” blocks
of Simulink.

Also, this research effort presents the design of Fuzzy Logic
Controller FLC for elevation and pitch motion for the UOTCS
helicopter. The UOTCS system is a nonlinear coupled system. The
performance of the FLC was compared with classical PID
controller and the results were evaluated. Fuzzy logic controllers
are suitable to control the elevation and pitch motion of the UOTCS
helicopter.

Virtual Reality techniques were employed to animate and show
the simulation results pictographically. Virtual reality modeling
language was used to create the 3D helicopter model. The whole
system, mathematical helicopter model, fuzzy logic controller and

virtual reality were developed using MATLAB and its tools
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