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ABSTRACT

Fuzzy logic in position control system was a project that implemented fuzzy
logic controlier to control the position of the antenna azimuth rather than using the
conventional controller such as PD controller that normally used to control the position of

the antenna azimuth.

The objective of this project is to design a fuzzy logic for a position control system,
to simulate the fuzzy logic that has been designed by using MATLAB software to get the
autput result and then to compare the fuzzy logic with a conventional PD controller in

position control system.

This project began with analysis of the antenna azimuth block diagram to get the
plant transfer function. Then the project was divided into two parts. First part is to design
the PD controller to control the plant. Then the second part is to design the {uzzy logic
controller to control the plant. The result that has been obtained by using the MATLAB
software is analyzed and the comparison in performance is discussed in the fina] stage of

this project.

In the end of the project, the fuzzy logic was improved to be more flexible and have
a better performance compare to the PD controller in control the position of the antenna

azimuth.



ABSTRAK

Logik kabur dalam sistem kawalan kedudukan adalah projek yang dilaksanakan
pengawal logik kabur untuk mengawal kedudukan azimut antena dan bukannya
menggunakan pengawal konvensional seperti PD pengawal yang biasanya digunakan

untuk mengawal kedudukan azimut antena.

Objektif projek im1 adalah untuk mereckabentuk logik kabur bagi sistem kawalan
kedudukan, untuk mensimulasikan logik kabur yang telah direka dengan menggunakan
perisian MATLAB untuk mendapatkan hasil output dan kemudian membandingkan logik

kabur dengan pengawal konvensional PD dalam kawalan kedudukan sistem,

Projek m bermula dengan analisis gambargjah blok antena azimut untuk
mendapatkan fungsi tumbuhan pemindahan. Kemudian projek ini telah dibahagikan
kepada dua bahagian. Bahagian pertama adalah untuk merekabentuk pengawal PD untuk
mengawal kilang. Kemudian bahagian kedua adalah untuk merekabentuk pengawal logik
kabur mengawal loji. Hasil yang telah diperolehi dengan menggunakan perisian MATLAB

dianalisis dan perbandingan prestasi dibincangkan di peringkat akhir projek ini.

Di akhir projek, logik kabur telah dibuktikan lebih fleksibel dan mempunyai
prestasi yang lebth baik berbanding dengan pengawal PD dalam kawalan kedudukan

azimui antena.
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CHAPTER 1

INTRODUCTION TO PROJECT

1.1 Introduction

In this chapter, the infroduction to the Fuzzy Logic in antenna azimuth position
control will be discussed such as problem statement, project objectives and also the project

scope.

1.2 Problem Statement

Proportional Derivative or PDD controller was first published by Russian American
engineer, Nicolas Minorsky in 1922 while observe the helmsmen control the ship based on
current error and current rate of change. This system then was trial for USS New Mexico as
an automatic steering system. Now the PD was widely used in indusirial confrol system
especially to control the temperature, pressure, flow rate, speed, position and so on. But PD
when used alone can give poor performance when the PD loop gains must be reduced so that

control system does not overshoot or oscillate.

Thus the need of controller that are easy to used and also can give better performance
than PD are always welcomed. One of the controllers that have this specification is Fuzzy

Logic. Nowadays, we can sce the increase of research and studies in Fuzzy Logic especially



in it application in control system. The aim of this project is to design the Fuzzy Logic for
antenna azimuth position control and then to analyze the result by compare it with the PD

controller to see which one get the better performance.

In this project, the MATILAB software will be used to simulate the result and then the
data will be analyze to compare the response of Fuzzy Logic and conventional PD controller
in position control of antenna azimuth. We also can observed and consider the Fuzzy Logic

potential as an ideal controller by refer to it performance during this project.

1.3  Project Objectives

The objective of this project is:

1. To design a Fuzzy Logic for a position control system of antenna azimuth.
II. To simulate the Fuzzy Logic that has been designed by using MATLAB software to
get it output result.
1II.  To compare the Fuzzy Logic with a conventional PD controller in position control

system for antenna azimuth.

FUZZY PLANT
INPUT LOGIC {Anienna Azimuth) QUTPUT

Figure 1.1: Basic block diagram of control system




1.4  Project Scope

Below show the scope of this project:

I.  Study the Fuzzy Logic system and the step to design the fuzzy logic system.
1.  Study and get the transfer function for the antenna azimuth.
III.  Design and simulate the Fuzzy Logic to control the position of the antenna azimuth by
using MATLAB software,
IV.  Compare the result from the Fuzzy Logic with the PD controller.



CHAPTER2

LITERATURE REVIEW

zA Introduection

In this section, the artiele review, journal and other research material will be reviewed
in order to get the general idea about the project design, conception and other information
regarding the project. This chapter also will explain the theories used in order to implement

the project.

2.2  Antemna Azimuth Peosition Contrel Systemm Analysis and Controler

Implementation

This project was developed by Liu Xuan, Jenniffer Estrada and Jonathan
DiGiacomandrea in 2009 [3]. This project discussed about the problem that was presented to
the development team to analyze and implement a controller for the antenna azimuth position
control system. The open loop and closed loop characteristic of the system will be analyzed

and determined the most stable and implementable controller for the system.
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Figure 2.1: Schematic of antenna azimuth [3}

In doing this project, a few assumptions are used in the analysis:

I.  The gain of the preamplifier is assumed to be one for simplification of analysis and

any gain that needed to be implemented will be in the compensator controller

. There are no disturbances or interferences in the signals between parts of the controller

gystem

1lI.  The transfer functions given for the amplifier and preamplifier are accurate

representation of the system currently in use

IV.  The system is well described in the provided project data, that is values for modeling
the motor, gears, load, Preamplifier, Power Amplifier, potentiometer and voltage

references are accurate

The configuration 3 was used as the block schematic and diagram parameters in this
project. This configuration can be referred in the page xiil. The first section of this project
starts with the analysis of the control system of the antenna azimuth. There are five subsystem

of the overall system, each with its associate transfer function.

Then the Discrete PID controller was implemented in the system to provide ample

stability and response characteristics.
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Figure 2.2: Discrete PID implementation in the system [3]

2.3  Antenna Azimuth: An Introduction to Position Control Systems

This case study was included in the book of Control System Engineening Fifth Edition
by Norman S. Nise [2]. This case study have presented with a lot of theoretically information

regarding the antenna azimuth position system.

It is state in this case that a position control system converts a position input command
to a position output response. The purpose of this system is to have the azimuth angle output

of the antenna, follow the input angle of the potentiometer [2].

PRt
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Figure 2.3: Antenna azimuth position control system [2]:

a)System concept, b) detailed layout



Antenna azimuth is a position control system converts a position input command to a
position output response. The purpose of this system is to have the azimuth angle of the
output antenna, Oo(t), follow the input angle of the potentiometer, Bi(t). The input command
is an angular displacement. The potentiometer converts the angular displacement into a
voltage. Similarly, the output angular displacement is converted to a voltage by the
potentiometer in the feedback. The signal and power amplifiers boost the difference between

the input and output voltages. The amplified actuating signal drives the plant [2].

The system normally operates to drive the error to zero. When the input and output
match, the error will be zero and the motor will not turn. Thus, the motor is driven only when
the output and the input do not match. The greater the difference between the input and
output, the larger the motor input voltage and the faster the motor will turn [2].

2.4  Introduction to Fuzzy Logic Using MATLAB

This book was written by S.N.Sivanandam, S.Sumathi and 5.N.Depa in 2007 [1]. This
book gives the overview as well as theoretical infermation regarding the simulation of Fuzzy

Logic by using the MATLAB software.

In this book the Fuzzy Logic simulation in MATLAB is show by the example to
control the temperature in the reactor. Temperature control of the reactor where the error and
change in error is given to the controller. Here the temperature of the reactor is controlled by
the temperature bath around the reactor thus the temperature is controlled by controlling the
flow of the coolant into the reactor [1]. Figure 2.4 show the membership function and the rule

base using FIS editor.
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Figure 2.4: Fuzzy Logic membership function to

control the reactor temperature [1]
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Figure 2.5: Fuzzy Logic rule base [1]

Then this membership functions and rules base was implemented into MATLAB FIS
editor to simulate the result. Figure 2.6 show the output result for the temperature confrol in

the reactor by using fuzzy logic controller.





