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ABSTRAK

Projek tahun akhir ini memperkenalkan satu kaedabkumengkaji isyarat
jalur L dari satelit mobil dengan menggunak@lobal Positioning System (GPS)
mudah alih. Dalam projek ini, satu sistem penerimdata yang mudah dan berkos
rendah dicadangkan bagi menjalankan eksperimemrkagyarat di lokasi yang
berbeza bagi satelit mobil. Kajian prestasi isyseth dijalankan bagi factor sudut
ketinggian dan sudut azimut. Analisis yang dihasilladalah penting untuk kajian
prestasi isyarat. Model matematik yang mewakilispkitaran satelit mobil yang
berbeza dibentuk daripada keputusan dan analisg gihasilkan. Model matematik
ini adalah penting untuk membangunkan simulataelisahobil yang dapat meramal
prestasi isyarat untuk lokasi satelit mobil yangldieran. Simulator satelit mobil
dibina dengan menggunakan bahasa pengaturcaraaral VBasic 6.0. Fungsi
simulator satelit mobil adalah untuk meramal prEstyarat bagi kedudukan satelit
mobil yang berbeza tanpa menjalankan eksperimeah @u, program ini telah
menyenangkan process pengajian pretasi isyardit satsil. Daripada kaedah ini,

pangkalan data bagi setiap isyarat dari satelig) ymarbeza dapat dibinakan.



ABSTRACT

This project presents a method to analyse the Isggréormance from the L-

Band Mobile Satellite (MS) by using the handheladlal Positioning System (GPS)
receiver. In this project, a simple and low-costadacquisition system that can be
used to carry out measurement for different molsiégellite environments is
proposed. The analysis of the signal performandeudifferent MS environments is
performed with respect to the elevation and azindgbree. The analysis produced
forming an important part in the studies of thenaigperformance. The mathematical
models that the represent different MS environmargsderived from the results and
analysis obtained. These mathematical models gvertant components in order to
develop the MS simulator that will be able to poedsignal performance under
different MS environments. The MS Simulator wasigiesd using Visual Basic 6.0
programming language. The main feature of this M@ugtor is the ability to
predict the signal performance under different M8i®nment without carrying out
the actual experiment. Thus, it enables the usezamily perform signal analysis.
Besides, the databases of the propagation datifferent satellites can be built by

implementing the method used in this project.
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CHAPTER 1

INTRODUCTION

11 Project Overview

This is a research, experimental and analysis bpsgédct that is related to
the Mobile Satellite (MS) communication operatimgLi-band. L-band refers to the
frequencies between 1- 2 GHz and it is particulaffgctive in providing rapid and
flexible communication through mobile and portatdeminal or transportable earth
station. Voice and data communication services lmarprovided through the link

between the satellite and the ground terminal.

The advantage of the Mobile Satellite System (M8®r Fixed Satellite
System (FSS) is that the coverage of the systemspddgty over rural area. The
connection exists while on the move and this ré&dlélee reliability of the system to
the mobile users [1]. Therefore, its reliabilisshigher and more flexible in term of

navigation system on moving vehicles.

In this project, a simple and low-cost data acdoisisystem that can be used
to carry out measurement for different MS environtaeis proposed. Results

obtained from analysis will be used to obtain mathtcal models that represent



different MS environments. These mathematical nodsd important components in
order to develop a MS simulator that will be aldigtedict signal performance under

different MS environments.

1.2 Statement of Problems

The signal performance of MS is affected by facteush as ionospheric
effect, multipath effect, the design of the anteand shadowing effect. To have a
better understanding of these problems, experirhevitek can be carried out for

different MS environments.

The results from the experimental work can be usetkvelop mathematical
models that can represent the MS environments be tosed to improve the current

mathematical model used to represent MS signabpagnce.

Most of the experimental works have been carried iouthe develop
countries such as North America, Australia, Eur@mel Japan. Very little data
represents areas in less developed countries such/Adfrica and Asia. In order to
have a more accurate model to represent the MSoemeents, more experimental
works are needed especially in the less developeatces as more results will

increase the accuracy of the model by taking tleezagye value from the total results.

Current methods used to carry out experimental svarilize the existing

Geo-stationary satellite network or airborne platfeuch as airplane and helicopter.



These methods are both complicated and expensherefore, a simple and low-
cost alternative to these methods is requiredderoto encourage more experimental

works to be carried out in the less develop coestri

1.3 Objectives

The main objectives of the project are listedaiews:

(@) To propose a simple and low-costlata acquisition system for carrying

out experimental work on the signal strength of theMS

A simple and low-cost data acquisition method femred to the experimental
setup of the equipments that is the connection dadrivetween the GPS receiver with
the computer. The satellite propagation parameemsived from the GPS is send to

the Hyper Terminal for data saving.

(b) To perform measurements for the signal strength uner different

environments such as open space, tree-shadowed dndlding-shadowed

The experiment is carried out in the open spader@ece), in front of a tree
and in front of a building. The measurements aen therformed to determine the
relationship between the signal performance withpeet to the elevation and

azimuth angle.



(c) To develop a program that will extract the satellie propagation

parameters from the raw data obtained using the GP®ceiver

C++ programming language is used to develop a pmgthat is able to
process the satellite propagation parameters agignasach values of time, signal-
to-noise ratio (SNR), elevation and azimuth angtethe corresponding satellites is

developed.

(d) To perform analysis on the measured satellite sighato obtain

mathematical models for open space.

Analysis of the signal performance is made witlpees to the elevation and
azimuth angles. Results obtained will be used telkdp mathematical models for

open space.

(e) To develop an MS Simulator based on the analysis salts that can

predict MS signal performance under open space

The MS Simulator that is able to predict the sigpatformance for open
space condition is developed based on the matheahatiodels obtained from the
analysis. Also, the relationship between the (digmaoise) SNR and the elevation

angle can be generated from the graph plottingtiomén the MS Simulator.



1.4  Expected Outcomes

At the end of this research work, the followinganrhes are expected:

(a8 A simple and low-cost data acquisition system fore experimental work

The data acquisition system is formed with the @t®iver connected to the

computer and the propagation data will be recomedinuously.

(b) Database consist of satellite propagation data ofifterent satellites under

different MS environments

Satellite propagation data from the measuremenibtained for open space,

tree-shadowed and building-shadowed under cleacahglition.

(c) A program used to extract the satellite propagatiorparameters from the

receiver

A program that is able to extract the satellitepaigation parameters such as

SNR, elevation and azimuth angle for different lliges is developed.



