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ABSTRACT

In previous years, there has been great interesting in robots and their
applications, since they provide a service, comfort and productivity for
human. In this research, a differential drive wheeled mobile robot has been
designed and built with all its components including robot structure,
control circuit and sensors installation. In addition, a fixed arm carrying the
cleaning brushes and water nozzles for cleaning the curbstones has been
designed and built. To make the robot follow the curbstones with desired
distance and angle, wall following algorithm has been employed. Two
ultrasonic sensors for distance measurement have been installed on the
right side of robot to get information about robot position with respect to
wall. The fuzzy logic controller has been designed for wall following
behavior in two ways; first, the left motor set to fixed speed and the speed
control was executed on the right motor only, and second, the control was
executed on the two motors together. The results showed that the second
way provides better wall following movement. A Mamdani-type fuzzy
inference has been used to get the precise value of output for given inputs,
also a famous Center of gravity method to evaluate the defuzzification has
been used. To reduce the actual error of distance and improve system
response, the PID controller has peen used, the actual error reached to 1 cm
and the error occurred with time was eliminated. A set of six ultrasonic
sensors have been installed on the robot structure for obstacles detection.
In addition, a Wireless algorithm to control the robot manually through
mobile phone by using Bluetooth wireless protocol through serial port in
microcontroller has been designed and implemented. The robot is
implemented practically and the instructions are executed on Arduino
board based on 32-bit Atmel microcontroller.
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