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Abstract

The main aim of this work is to construct motion controllers based on
two fuzzy logic basics : the conventional type-1 fuzzy logic, and the
interval type-2 fuzzy logic. Each fuzzy logic basics are inspected,
analyzed, designed and simulated using MATLAB. Then, these
controllers are employed to drive an autonomous mobile robot in
different situations. The situations may involve : a goal point reaching,
wall following, and obstacles avoidance.

Another aim of this work is to implement an autonomous mobile robot
using a 8-bit AVR ATmega32 microcontroller, two DC motors, and three
GP2YO0A21YKOF Infra Red (IR) sensors. One of the suggested motion
controllers is accomplished practically using the designed autonomous
mobile robot where the controller inputs are three analog signals from the
IR sensors and the controller outputs are navigational decisions sent to
the mobile robot actuators in the form of PWM signals. Since all the
control circuitry and the controllers computations are embedded in the
autonomous mobile robot, it navigates without any need for any data link
to any external processors such as a PC.
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