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Abstract

The objective of this report focuses primarily on the design and implementation of
DC motor speed control using Fuzzy Logic and provides a brief description about
speed control of a DC motor. There are different methods of speed control but we
have found that fuzzy control to be the most appropriate/suitable for our project.
First of all, in no load condition, the DC motor shall run at its full speed and the
speed of the motor shall then be varied and adjusted via a dimmer (variable
resistor) and set to a specific number based on revolutions per minute. The speed
of the motor will be displayed on an LCD and then a PWM signal shall be
generated from the controller and the motor speed shall change. Now if we switch
on an electrical load at this speed, the motor speed shall decrease. Fuzzy logic,
implemented via an AVR microcontroller, shall then be applied to maintain the
previous desired speed. We (group members) have tried our level best to fulfill all
the requirements of this project. This report has been written in such a way that it is
easy for anyone with basic knowledge in Engineering to interpret and understand
it. It all depends upon the reader now to deduce it carefully and to comprehend
what we wish to express.
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CHAPTER 1

Introduction

1.1 Introduction

The development of a high performance control system is very important for the industry as well
as for other useful/purposeful applications. Generally such a control system must have good
dynamic speed command tracking and load regulating response.

1.2 Background

In this part of the chapter we introduce to the reader the reasons for us choosing this project and
other possible ways to control the speed of a motor which were considered. There are numerous
controllers that can be used to control the speed of a DC Motor. Listed ahead are a few we
researched upon before finally deciding on Fuzzy Logic control (implemented via an AVR
microcontroller).

-Switched mode power supply
-FPGA (Field programmable gate array)
-P1C Microcontroller

We decided on a Fuzzy logic controller implemented via an AVR microcontroller because it
sparked our interest, and opened up a whole new dimension of study; Fuzzy logic and AVR
Microcontroller were articles that had not been specifically taught to us at university, so we
wanted to do something related to something that had not already been taught to us before. This
of course was hard work but had two benefits. 1.) We learned something fresh from scratch

completely on our own which is easier said than done, and 2.) We were able to innovate and
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contribute something new in the field of Engineering to our university via this project, which is
again easier said than done.

1.3 Project Overview

In this part we’re going to give you a brief overview of what the project really is about. Let’s
start with the DC motor. The DC Motor has been popular in the control area of the industry for a
long time. Namely because they have many good characteristics, for example: High starting
torque characteristics, high response performance and they are easier to be linearly controlled.
DC motor has a good speed control response, and a wide speed control range. They’re widely
used in speed control systems that require high control requirements. Such as: A rolling mill,
double hulled tanker, high precision digital tools, etc.

DC motor plays a significant role in modern industry. There are several types of applications
where the load on the DC motor varies over a speed range. These applications may demand high-
speed control accuracy and good dynamic responses.

Now let’s talk about how we plan on incorporating Fuzzy logic into our project. In this project
we implement a Fuzzy Logic controller using an AVR Atmega32 microcontroller. The fuzzy
logic algorithm programmed in C structure compiled in the memory of atmega32 controller. The
output of IR sensors has been used to get the speed of the motor which act as input for fuzzy
logic controller. As a result the fuzzy logic controller which was developed will be able to

generate a PWM signal to drive the DC driver. A simple feedback system is shown below.

Input DC Motor Output

Controller Motor Driver

k4

h 4

Sensor &

Figure 1 Simple feedback system
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1.4 Project working in a nutshell

First of all the motor will run at its full speed according to the applied voltage which shall be
adjusted via a dimmer (variable resistor). The speed of the motor will be displayed on an LCD
and then the desired speed will be set from the keypad, PWM signal will be generated from the
controller and the motor speed shall change. Now if at this speed load is turned on then motor
speed will decrease. Fuzzy logic will be applied to maintain the previous desired speed.

1.5 FLC for controlling DC motor speed

DC motor runs on DC Electrical Power. This motor uses DC electrical energy and in turn
produces mechanical energy. There are two types of DC motors, brushed and brushless. In this
project we have opted to use a brushed DC motor because a brushed DC motor is powered by
DC electricity which has a mechanically controlled commutation system instead of an
electronically control commutation system, as is in a brushless DC Motor. In these motors

current, torque, voltage and RPM are all linearly related.

For this project the controller we have chosen is a Fuzzy Logic controller. The fuzzy logic
controller has many advantages when we compare it with the other conventional controllers such
as a PID controller. The advantages of fuzzy logic controller are that it’s simple to control and
has a low cost. The main advantage of a FLC is that it’s possible to design it without knowing
the exact mathematical model of the process, which again contributes to its case of use. It’s

suitable for the applications such as speed control of a DC motor which has nonlinearities.

The structure of a FLC consists of the following 4 major components, which are: The fuzzifier,
which is used for measurement of the input or definition of the fuzzy sets that will applied. The
second one is fuzzy control or rule base which provides the system with the necessary decision
making logic based on the rule base that determines the control policy. The third method is the
inference mechanism which decides what methods shall be applied on the rules in the rule base,
and the fourth and final step is the defuzzifier which combines the actions that have been decided

and produces a single non-fuzzy output that is the control signal of the system.
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1.6 Problem statement

While controlling the speed of DC motor we faced many problems. One of the problems that
occurred was in terms of losses and efficiency of the motor. To solve this problem a controller is
used and for this project Fuzzy Logic controller will be used. There are a lot of different
controllers used now a days but FLC is chosen because it is suitable for nonlinear applications.
Other than this advantage, it’s low in cost and is simple to control. Later on, we’re going to
discuss the fuzzy logic controller in a lot more detail.

1.7 Problems and their solutions
Problems

1.) To control DC motor speed

2.) To acquire data from the motor
Solutions

1.) Use a Fuzzy logic controller.

2.) Use sensors to get an RPM reading from the motor (We have used a magnetic sensor in our

project)

1.8 Scope

The scope of this project is:

1.) Implementation of a FLC to an actual DC motor.

2.) Comparison between simulation and experimental results.

3.) Coding of the FLC using C language.
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1.9 Applications of Fuzzy Logic
There are numerous applications of fuzzy logic, some have been listed below:

1.) Robotic Control: Position control and path planning.

2.) Aircraft/Spacecraft: Flight control, engine control, avionics systems, failure diagnosis
navigation, and satellite altitude control.

3.) Automated highway systems: Automatic steering, braking and throttle control for
vehicles.

4.) Automobiles: Brakes, transmission, suspension, and engine control.

5.) Autonomous vehicles: Ground and underwater.

6.) Manufacturing systems: Scheduling and deposition process control.

7.) Power industry: Motor control, power control, distribution, and load estimation.

8.) Process control Temperature, pressure, and level control, and desalination processes.

9.) Robotics: Position control and path planning.
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