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Title of Thesis

Mobile Robot Navigation Using Fuzzy Potential Field Method

To produce a more efficient path planning method and also to allow mobile robot to navigate in
dynamic and complex environments, a proposed method which is based on combination of modified
potential field algorithm with fuzzy logic controller is introduced in this thesis. Two schemes of
motion controller are used. The first scheme is based on PID controller and second scheme is based on
fuzzy logic controller. The PID controller and parameters of membership functions have been
optimized by using Particle Swarm Optimization (PSO) algorithm. The proposed method with two
schemes of motion controllers are examined with varying static and dynamic environments with and
without load. Simulation of mobile robot is designed to test and implement the proposed method and
control schemes using MATLAB (R2010a). The simulation results show that the Fuzzy-Artificial
Potential Field approach results in smoother path for mobile robot navigation and the mobile robot can
react much faster in all static and dynamic environments that contain moving obstacles and can avoid
them automatically. The second aspect is the practical aspect which includes the implementation of a
mobile robot with two DC motors and Arduino Mega 2560 as control unit. Five infrared sensors and
two rotary encoders are used as data acquisition system to give the mobile robot the required
information about its environment. The robot is tested in two different environments and good results
are obtained.




