
 

 

DEVELOPING MESH NETWORK TO EXTEND WIFI COVERAGE AREA 

 

 

 

 

ABDUL AFIQ ARIFIN BIN KHAIRUDDIN 

 

 

 

 

This Report Is Submitted In Partial Fulfillment of Requirements For  

The Bachelor Degree in Electronic Engineering (Computer Engineering) 

 

 

 

Fakulti Kejuruteraan Elektronik dan Kejuruteraan Komputer  

Universiti Teknikal Malaysia Melaka 

 

 

 

JUNE 2014 

 



 

 
UNIVERSTI TEKNIKAL MALAYSIA MELAKA 

FAKULTI KEJURUTERAAN ELEKTRONIK DAN KEJURUTERAAN 
KOMPUTER 

 
BORANG PENGESAHAN STATUS LAPORAN 
PROJEK SARJANA MUDA II 

 

Tajuk Projek : DEVELOPING MESH NETWORK TO EXTEND WIFI COVERAGE 
AREA 

Sesi Pengajian : 1 3 / 1 4 
 

 Saya    ABDUL AFIQ ARIFIN BIN KHAIRUDDIN 

mengaku membenarkan Laporan Projek Sarjana Muda ini disimpan di Perpustakaan dengan 
syarat-syarat kegunaan seperti berikut: 

1. Laporan adalah hakmilik Universiti Teknikal Malaysia Melaka. 

2. Perpustakaan dibenarkan membuat salinan untuk tujuan pengajian sahaja. 

3. Perpustakaan dibenarkan membuat salinan laporan ini sebagai bahan pertukaran antara 
institusi pengajian tinggi. 

4. Sila tandakan (  √  ) : 

 SULIT* 
*(Mengandungi maklumat yang berdarjah keselamatan atau 
kepentingan Malaysia seperti yang termaktub di dalam AKTA 
RAHSIA RASMI 1972) 

 TERHAD** **(Mengandungi maklumat terhad yang telah ditentukan oleh 
organisasi/badan di mana penyelidikan dijalankan) 

 TIDAK TERHAD  

 Disahkan oleh: 

 
 
 

___________________________ 
(TANDATANGAN PENULIS) 

 
 
 

__________________________________ 
(COP DAN TANDATANGAN PENYELIA) 

  

 

 

 Tarikh: ……………………….. 

  

 

 

 Tarikh: ……………………….. 

*CATATAN : Jika laporan ini SULIT atau TERHAD, sila lampirkan surat daripada pihak berkuasa/organisasi berkenaan    
                        dengan menyatakan sekali tempoh laporan ini perlu dikelaskan sebagai  SULIT atau TERHAD.  .  

 

 

 



iii 

 

 

 

 

 

 

 

 

 

 

“I admit that this report is my own work except summaries and citations have me 
explain each source.” 

 

 

 

Signature  : ……………………………………… 

Name Of Author : ABDUL AFIQ ARIFIN BIN KHAIRUDDIN 

Date   : ……………………………………... 

 

 

  



iv 

 

 

  

 

 

 

 

 

 

 

“I / We hereby declare that I have read this thesis and in my opinion this thesis is 
sufficient in terms of scope and quality for the award of Bachelor of Electronic 

Engineering (Computer Engineering). " 

 

 

Signature  : ………………………………………………. 

Supervisor’s Name : AHAMED FAYEEZ BIN TUANI IBRAHIM  

Date   : ………………………………………………. 

 

 

 

  



v 

 

 

 

 

 

 

 

 

 

 

 

This project and research work is dedicated to my beloved parents for their 
enthusiastic caring throughout my life, my loving brothers also my friends for their 

continuous encouragement and support. 

 

 

 

 

 

 

 

 

  



vi 

 

 

 

 

ACKNOWLEDGEMENT 

 

 

 

 

Alhamdulillah, Praise to Allah S.W.T for HIS blessings and guidance have helped 

me in completing my thesis. First of all, I would like to express my sincere thanks 

and indebted to Ahamed Fayeez Bin Tuani Ibrahim as my supervisor, thank you very 

much for accept me as one of your PSM student and the collaborative leadership that 

you show will always I remembered. I also would like to thank to my PSM panel Pn. 

Niza Binti Idris and Pn Norazlina Binti Abd. Razak who gave me an added value and 

at the same time,evaluate my project.  

I would like to express my special thanks and a very down to earth and full with 

sense of humor-great experience to the Faculty of Electronic Engineering and 

Computer Engineering (FKEKK) on putting into practice the Final Year Project as 

acompulsory chore for the final year students prior to complete their course.  

Indirectly, this pertain prepare the students technically to facilitate the world of 

electronics all over their working verve. Not forgetting University Technical 

Malaysia Melaka for their contribution on the facilities and also equipments as well 

as creating a platform to the final year student to achieve and carry out their projects 

in durable manner.  

I also wish to extend heartfelt thanks to my friends Mohd Hafiz, and my entire 

classmate for your help and support during these four years in University Technical 

Malaysia Melaka. The memory we spent together will not I forget.  

Finally, I wish to thank to my lovely parents and my siblings, I love you so much and 

also to my lectures and friends for their continuous encouragement, strength and 

support.Thank you. 



vii 

 

  

 

 

ABSTRACT 

 

 

 

 

Nowadays, city-wide wireless mesh networks are a promising technology for 

offering ubiquitous Internet connectivity. These multi-hop wireless access networks 

consist of fixed and mobile nodes, which help each other relaying packets toward 

Internet gateways and back. The objectives of this project are t develop the best 

wireless mesh network that has a bigger coverage area using the Linksys router 

WRT310N. Next, the project need to be setup with 3 flashed 2.4 GHz wireless 

LinksysWRT310N routers with different location. The location of Router A at 

FKEKK building, Router B at Outdoor shed and Router C at Café  1 between 

FKEKK and FKE faculty. Every router need to be measure using 1 wired LAN 

server connected to wireless router and 1 wireless client has 10 points in range about 

1 to 20 meter of distance from  router. The performance must consider the location of 

the wireless routers. Location of every wireless router must be stable and less 

interferences before the measurement can be run. Furthermore, location being chose 

in this project were the best of stability connection of routers and less interference. 

Finally, when completing this project, the finding of the extending coverage area of 

the Wireless Mesh Network using Linksys Router WRT310N can be varied depends 

on the interferences in the outdoor test bed area.  
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ABSTRAK 

 

 

 

 

Pada masa kini , rangkaian mesh tanpa wayar di seluruh bandar adalah satu 

teknologi yang menjanjikan untuk menawarkan sambungan internet yang sentiasa 

ada. Rangkaian capaian tanpa wayar “multi –hop” terdiri daripada nod tetap dan 

mudah alih, yang membantu antara satu sama lain ke arah menyampaikan paket 

gerbang Internet dua hala. Objektif projek ini adalah t membangunkan rangkaian 

mesh tanpa wayar terbaik yang mempunyai kawasan liputan yang lebih besar 

menggunakan router Linksys WRT310N . Seterusnya , projek ini perlu persediaan 

dengan 3 router yang telah “flashed” iaitu 2.4 GHz router LinksysWRT310N 

wayarles dengan lokasi yang berbeza. Lokasi Router A di bangunan FKEKK , 

Router B di luar susut dan Router C di Café 1 antara bangunan FKEKK dan FKE. 

Setiap router perlu menggunakan 1 server LAN berwayar disambungkan ke router 

tanpa wayar dan 1 pelanggan tanpa wayar yang mempunyai 10 mata dalam julat 1 

hingga 20 meter jarak dari router. Pengkaji perlu mengambil kira lokasi router tanpa 

wayar. Lokasi strategik setiap router tanpa wayar mestilah stabil dan kurang 

gangguan sebelum pengukuran boleh dijalankan . Tambahan pula, lokasi yang dipilih 

dalam projek ini adalah yang terbaik sambungan dari segi kestabilan router dan 

kurang gangguan. Akhir sekali, apabila melengkapkan projek ini, dapatan kawasan 

liputan yang keluar daripada Mesh Rangkaian Tanpa Wayar menggunakan Linksys 

Router WRT310N boleh berubah bergantung kepada tahap gangguan di kawasan 

ujian luar. 
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CHAPTER 1 

INTRODUCTION 

 

Chapter 1 describes about the introduction of the Final Year Project of 

Degree. It contains brief explanations of subchapters such as problem statements, 

objectives, scope of project, and methodology used while completing the project. 

1.1 Project Introduction 

Over the last years, several universities and research centers around the  

world  have  been developing and deploying intra-campus wireless networks for 

ubiquitous communication. Recently, wireless technology has been used for 

providing access to campus networks for users living nearby, using the concept of 

mesh networks.[3] In this type of networks, wireless routers communicate with each 

other in ad-hoc mode using multiple hops in order to forward messages to their 

destinations. Mesh networks [2, 11, 12] are community networks based on 

cooperative routing algorithms, such as the ones found in wireless ad-hoc networks 

[15]. End users can connect to an access point of the mesh network using wired 

Ethernet or wireless 802.11. Mesh networks have several advantages over other last 

mile access technologies including low cost, easy and incremental deployment and 

fault tolerance. 
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Figure 1.1 shows the  ReMesh  network  with  6  routers  surrounding the  

Praia Vermelha campus.[3] In UFF, it is proven that wireless mesh network is 

desirable low-cost alternative for the UFF students which majority of their students 

can’t afford a traditional broadband Internet such as cable or ADSL. 

 

1.2 Problem Statement 

Nowadays, the usage of internet is widely being used by Malaysian people for 

any kind of purpose such as social networking, business, project proposal and etc. 

Therefore, they seek to have a better internet connection that covers all area they 

goes to, inside and outside of the city. There are some companies that have launched 

their products such as broadband, but with a certain monthly internet quota, limited 

internet speed and coverage area. Thus, this project would be an added value to the 

communities outside UTeM’s campus so that they can easily access free internet WI-

FI at anywhere and at any time where the WI-FI signal range can be extend and 

furthermore, maintain or boost up the internet connection at most time. Next, this 

project also would be able to solve the limited Wi-Fi coverage area issues in our 

campus. 

1.3 Objective 

The objectives of this project are as the following: 

1. To create Wi-Fi Hotspot via existing Wi-Fi Signal. 

 

2. To study and develop the best wireless mesh network that has a bigger 

coverage area. 

 

3. To create a modeling design that is suitable for certain area or communities to 

enjoyed the internet connection. 
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1.4 Scope Of Project 

The scope of this research is to create mesh network in order to extend WI-FI 

coverage area. Thus, software development is the top priority for this project to 

success. The open source that would be used is Virtual Router Plus to wirelessly 

share any internet connection with any Wi-Fi device in its range, which then will be 

combined with the OpenWRT mesh-firmware. OpenWRT has package management 

system and it’s a framework to build an application without having to build a 

complete firmware. Next, the OpenWRT software will then be installed on the router 

to extend Wi-Fi coverage area. For wider coverage, the addition of Wi-Fi repeater is 

being used. 

1.5 Report Structure 

This report is covered by five chapters. The first chapter starts with project 

introduction, problem statement, objective, and scope of project. The literature 

review is discussed in Chapter 2 and project methodology in Chapter 3. The Chapter 

4 covers hardware and software implementation and the conclusions and suggestions 

are respectively covers in Chapter 5. For the project to be successfully implemented, 

there are several areas to look into. The following are the main chapters : 

 

Chapter 1 : Study the objectives and scope of work on the project. 

The aim of this project is to develop mesh network to extend Wi-Fi coverage area by 

using Linksys WRT310N router with customized mesh firmware. 

 

Chapter 2 : Literature review about developing mesh network to extend Wi-Fi 

coverage area 

Research and read up relevant topics from sources such as reference book, internet 

and journal will enable to gain more understanding and information for the project. 

Research on similar system in the market and knowing what are the features and 
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capabilities of current products will also provide more information and 

understanding on the project. 

 

Chapter 3 : Project methodology includes the planning, the development of the 

design and the management of the project. 

This chapter will explain more about the project methodology used in the project. 

This part will explain more about the project should be explained step by step. 

 

Chapter 4 : Hardware and Software implementation. 

The fourth chapter should focus on hardware and simulation of the router mesh 

network. This chapter also shows about testing the firmware on the customized mesh 

router. Testing will be performed on each customized mesh router in order to create a 

full mesh network. 

 

Chapter 5 : Conclusions and suggestions on the project. 

The last chapter will review on the project, whether the implemented solution meet 

the objective of the project. Discussions on problems encountered, conclusions and 

suggestions will be included for the future improvements on this project. 

 

Dividing the project into various chapter is to ensure the project implemented 

in a systematic and structural ways such that the project able to be undertaken 

smoothly.



 

 

 

CHAPTER 2 

LITERATURE REVIEW 

 

Chapter 2 describes on the analysis and review about component and its 

importance in this project. This chapter discuss about the contents of the mesh 

network, internet devices both in software and hardware. 

2.1 Wi-Fi 

Wi-Fi is basically a technology that has been developed to connect the 

internet wirelessly using radio waves or the simple way to say it, to exchange data in 

an electronic devices used nowadays such as smartphone, tablet, laptop, and etc. 

Moreover, Wi-Fi stands for “wireless fidelity”. The name “Wi-Fi” is actually a 

trademark phrase which give a meaning of IEEE 802.11x. 

2.1.1 How the Wi-Fi works? 

In order for the Wi-Fi to works, it uses the radio frequency (RF) technology 

which doesn’t need to have any physical wired connection between the sender and 

receiver. The RF technology here is a type of frequency within the electromagnetic 

spectrum associated with radio wave propagation. When an RF current is supplied to 

an antenna, an electromagnetic field is created and would be able to propagate 

through space. 
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The important part of any wireless network is an access point (AP). Access 

point function is to broadcast a wireless such as computer, to detect and “tune” the 

signal for other devices. Next, in order to connect to an access point and join a 

wireless network, it is compulsory for the computers and devices are equipped with 

wireless network adapters. 

2.1.2 Wi-Fi Supported Devices 

Wi-Fi is supported by many kind of applications and devices such as 

smartphones, mobile phones, video game consoles, home networks, PDA’s. major 

operating system, and other types of consumer electronics. In order for the Wi-Fi to 

be cooperated with each other, the products that are already tested and then being 

approved as “Wi-Fi Certified” by the Wi-Fi Alliance eventhough the product are 

from different manufacturers. For example, a user with a Wi-Fi Certified product can 

use any brand of access point with any other brand of client hardware that also is also 

"Wi-Fi Certified". Products that pass this certification are required to carry an 

identifying seal on their packaging that states "Wi-Fi Certified" and indicates the 

radio frequency band used (2.5GHz for 802.11b,  802.11g, or 802.11n, and 5GHz for 

802.11a).[22] 

2.2 Mesh Network 

A mesh network is a network topology in which each node (called a mesh 

node) relays data for the network.  Then, the data in the network will be distributed 

by the cooperation of all nodes in the area.[17] 

 

A mesh network can be build using a different technique such as flooding or 

routing technique. In routing technique, through propagating path, the node will be 

hopping to other nodes repeatedly for the message to reach its destination. To check 

whether the paths' is available or not, self –healing algorithm is being applied. The 

algorithm function enables a routing network to make a continuous connections 

between the mesh nodes and auto-configured the error by discovering more than one 


