University of Mosul
Engineering College

Design and Implementation of FPGA
Based Adaptive Neural Controller for
Intelligent Robot Navigation

A Thesis Submitted
By

Mohammed Sa’aed Lateef

Master of Science

In

Electrical Engineering
(Electronic Engineering)

Supervised by
Assistant Professor

Dr. Rafid Ahmed Khalil

2011 A.D. 1432 A.H



Abstract

In this thesis, the intelligent controller for Autonomous Mobile
Robot (AMR) to navigation in unknown environment requires a high
level of precision to processing the information. A novel proto-type of
AMR is developed and implemented on Lego Mindstorms NXT briks
due to it is provided high flexibility in designing the structure of robot
and high performance of the mechanical components. The deigned AMR
controller is based on Stochastic Neural Network (SNN). The SNN
requires low hardware resources, therefore it is developed by using the
VHDL as components and implemented on FPGA chip. This intelligent
controller is consisting of three units: Power & Motion, Microcontroller,
and FPGA units. The microcontroller is used as interfacing unit to
intelligent controller, where the signals of sensors (such as ultrasonic and
light sensors) are processing and sending to FPGA by the microcontroller
and the driving signals (PWM) for servomotors are generating by it. The
hardware design of FPGA, microcontroller and power & motion cards
are fabricated locally by using the chemical etching method on two layers
PCB and soldering manually. The proto-type of AMR in this project is
tested in indoor environment to avoid the obstacle by using ultrasonic

sensor and find the target by using the light sensor.
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