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Title of Thesis

Design and Implementation of Quadrotor Aerial Robot

Quadrotor aerial vehicles are one of the most flexible and adaptable platforms for undertaking aerial
research. Quadrotor in simplicity is rotorcraft that has four lift-generation propellers (four motors), two
motors rotate in clockwise and the other two rotate anticlockwise, by varying the speed of these rotors;
the quadrotor can move forward, backward, right and left.

This thesis describes a mathematical model of a quadrotor, also the PID controller has been used for
controlling the attitude, Roll, Pitch and Yaw direction, also using the quadrotor equations to find
decupling controller is first designed to reduce the effect of coupling between different inputs and
outputs of quadrotor.

The optimization algorithm has been used to find optimal PID controller parameters, also fuzzy Petri
net (FPN) controller has been designed to control the quadrotor in height optimal path and trajectory
optimal path. The optimal values for the FPN controller parameters have been achieved by using
particle swarm optimization algorithm.

Quadrotor model has been simulated by MATLAB for several scenarios of testing, and the system
performance has been measured by MATLAB, and simulation results showed that the FPN controller
has a reasonable robustness against disturbances and good dynamic performance.

Finally, prototype quadrotor has been built with using Arduino mega 2560, and several types of
sensors in order to control the altitude and directions of quadrotor.




