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ABSTRACT 

This project highlights the significant of the high frequency (HF) 

communication system in communication field. With a frequency spectrum 

between 3 to 30 Mhz an ionosphere often reflects the signal frequency very well 

during transmitting the signal. Hence, the HF communication can be done in 

long distance transmission. Although, HF communication is applied in radio 

communication but the HF technology application is still limited because it only 

involve in certain application. By taking these factors into consideration the idea 

is generate in order to enhance this application technology. As a result, a research 

must be conducted to make the HF communication system enhanced in 

accordance with the development of communication technology. In order to 

enhance this technology application a system to analysis HF signal should be 

created to help in developing this communication technology. Concerning to this 

issues, the system was develop to analyze HF signal. The system is operating in 

offline mode. The system only capable to read HF signal in form of *.wav file. 

The system also capable to filter signal so that the process of analyze the signal 

can be done smoothly. With the periodogram and spectrogram technique the 

system able to produce a result analysis accurately because it will illustrate the 

valuable information contain in the signal such as frequency, energy of the signal 

and the duration of the signal. In addition, the modulation type of the signal and 

the bit rate also can be determined. 



TABLE OF CONTENTS 

CHAPTER PAGE 

DECLARATION i 

ACKNOWLEDGMENT ii 

TABLE OF CONTENTS iii 

LIST OF FIGURES v 

LIST OF TABLES vii 

LIST OF ABBREVIATIONS viii 

ABSTRACT ix 

CHAPTER 

1. INTRODUCTION 1 

1.1 Background of High Frequency (HF) 1 

1.2 Objective 2 

1.3 Problem Statement 3 

1.4 Scope of Project 4 

2. LITERATURE REVIEW 

2.1 Introduction to Ionosphere 5 

2.1.1 Ionosphere Regions 6 

2.2 High Frequency communication Systems 8 

2.2.1 Types of High Frequency Communication System 8 

iii 



CHAPTER 1 

INTRODUCTION 

1.1 Background of High frequency (HF) 

HF communication system has experienced a significant use in our 

communication system with frequency spectrum from 3MHz to 30MHz. In fact, 

HF communication system still used in certain organization such as military, 

marine, aviation and diplomatic interest [1],[3]. This is because HF was 

implemented by the amateur radio that is still being used until now by the 

organizations for communication purposes. Moreover HF communication system 

is a long communication range since an ionosphere often reflects HF radio waves 

quite well, known as skywave propagation [2],[3]. Hence the HF communication 

is a low cost communication system compared to others since it requires low 

power and it only used ionosphere as a transmission medium. 

HF communication system is only used in certain communication field 

and cannot be implemented widely such in other wireless application such as 

cellular phone and television communication system since it has some limitation. 

The application of HF communication system should be enhanced so that the use 

of HF communication can be developed in accordance with others. Hence, a 

system to analyze the HF signal is needed to enhance this communication 

technology so that the use of HF communication system is more reliable. The 

system is important to analyze the HF signal so that the data of HF signal can be 

evaluated automatically and can be improved to receive a good quality signal. 
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