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Mobile Wi-Fi Hotspot For Dense Area Network

Bachelor Degree in Engineering Department Computer Engineering
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Abstract

Nowadays demand for wireless connectivity, as well as the number of wireless
devices per person, has increased. In situations where there are a lot of people, e.g., in the
large conference room, wireless network infrastructure designed for typical use becomes
insufficient to meet such demand. This project presents Mobile Wi-Fi Hotspot For Dense Area
Network which aims to rapidly provide wireless networking service to a large number of
users. The system consists of a set of wireless access points and a server for central
control. It has been designed and developed with low-cost equipment which is easy to
relocate and deploy. In addition, it provides a web-based monitoring service which allows

network operators to keep track of devices' operational status.

Evaluation results show that when increasing the number of access points, the

average IP address request time becomes shorter and the overall bandwidth is increased.
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2 Noeinevas
2.1 wauldane (Wireless LAN)

waul3ane vse Wireless LAN [2] fio malulagiiliweusiogunsaliddeiuwuulfane

HIUN19AAUINY Fausiazgunsnlazgneialdniu weAlwanaes (Access point) [3] iaitausiany

9 9

o
g

dumadiidn Insdofivosauliasduasanifielgunsaifideudeagfuaunsnindoude
sgrinmsinsels uarldeulanuund uidesegluveulunvesdaain

wauldans sudumaluladdeasiederisneuiuneiiinigu IEEE802.11 fis0sdy
naideslosgunsalidnetuluaietnsnmeluweuavesdyyi Tasfigunsalituaedeuste
WnueALENREA

walulafdeansiaiotuneufinmosuinsgiu IEEE802.11 tuilnatuunsgiuivy

[

IEEE802.11 a, b, g, n aumazluuduaziivanuuam1siumsil
2.1.1 Yasdygyrauliane (Wireless Channels)

HoadayayrailSane (Wireless Channels) [4] fiunnsgiudssialuil

1) 1m9g1u IEEE 802.11b/g/n Tamifgnu 2.4 GHz Wughuanudfianunsaldldlagly

foswooyan Tnsgumnudtuiseduauioondy 14 Yesduyain udavdesiing
111922 MHz lpefifiszuenneseninennudusnanvaduwsiasdaayiniu 5 MHz ey

Usewalnganansaldlaiosiosdyaium 1- 13 Wi dagui 2.1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 Channel
2412 2417 2422 2427 2.432 2437 2.442 2.447 2452 2457 2462 2467 2472 2.484 Center Frequency
T (GH

22 MHz
U 2.1 desdnyqanaietneliae
[17'i1J’1: http://upload.wikimedia.org/wikipedia/commons/8/8c/2.4 GHz Wi-

Fi_channels %28802.110%2Cg WLAN%29.svg]
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2) WAssIU IEEE 802.11 a Waudignu 5 GHz Fadughumnudaunsaldlilaglisome

v
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Tuoygnuiu Jstedrfinvesdosdyynsnantuluuiasseinagivuasiiafiu
Tngazszyannsalddrsdygrnlatne Fsuszmalne 1dinsUsenimainianig
Tnsauuauuisnnd () luuil 3 nsngiau 2550 [5] Wianunsaldmnudinglly 3
Pslaglddndusealdsuluaygin liun 5.150 - 5.350, 5.470 - 5.725 uag 5.725 -

5.825 GHz
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1. Open System Authentication WunisviheuuSens ves IEEE 802.11 %ﬂ%
linavaeuild Gensvinuuiliiesduglianulan fazannsadunld
s1ld usagnalsfiou nmsvhausul sfddinsinsdistadeyaey
Ineld WEP Tumsitnsviadoya
2. Shared Key Authentication Aonisilazeynaliiiidsiamitudunld

nuasediglianela Ingngldauynauarldsiafediu wagndeain
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3. Centralized Key Authentication Fianisfieysaligfdisawintudunly
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grudeyavennladinsidnsiaiuivaieyssan wu WEP, WPA, WPA2 1Ju
Audsaznanluidennld lnefiunazsdnazyinn1ssianie Ag (key) lnaddl
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v
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2.1.3 Usznvmsidrsviadeya vaaiavigliane

madnsateyaluasetielsanetu wiwenilu 2 Usean

1)

WEP (Wired Equivalent Privacy)
¥ £y Qsll = ¥ U = [ ¥ £ Lty a6
nsnsianuuaziinislgsianelnulunisinsiavaznensia lnoagdae

JuA 64 U9 i3 128 U9 FuAnNNIsUsaduRf U liAdivune 40 On %iSe 104

' ' v
a I

U9 u15aufuANsuAY IV (Initialization  Vector) ¥uia 24 Uniignadufiuun @9n1s

Y
Y v
0%

¥ £y = a1 ! 1 CY ¥ ¥
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Whswakuuitenlivasnsduwan
WPA (Wi-Fi Protected Access)

nswsraluguwuuliy Wuwelulagangn auuinsgiu IEEE 802.11 3

Anulaendegauaziinisldnuiuegaunsvangludagdu daldnalnnisidnsda TKIP



2.2 OpenWRT

(Temporal Key Integrity Protocol) lngfg#ldidnsiatuaziinisiasundasegiaue

dmsunng wianavesdoya F1 WPA duausadudusaugldls 2 wuy

WPA-PSK (WPA-Pre-Shared Key)

nadsauuuil fldnunnauarldstaduifeatulumsuduiamudems
dhsaussaniaafienaunumaidstauuy Wep e
WPA Enterprise

nadhsaUssaniltuasdod radius server TumsnmadeuuazBusu
Anuvaelteu Ingagld usemame  war password  Tunsgududinusiuy

LASBILLUE

OpenWRT [7]  fe WisuwisdwmsugunsalsyuulfUanisaund@earunsausuldiu

gUNIRIANgqUINUNBLYY Wireless Router, ADSL Modem, ADSL Router, waplganags &

OpenWRT HuaunsatuiauInelaaunsaUsuLALNBLUTEEVEA WA LANLABINTSUDS

ey

Waulagezirudszendldivneniganasd M9giinisieuseszuulagniliuds

OpenWRT agl¥91ue1u Command-Line way Liuduwmasing (Web-interface) T OpenWRT

tudu Wiwas 8nene Feluagiunisld OpenWRT lunisimunsgunsaliiluagisunsvane

LU

Tweetster Twitter display [8] {Jun13in worAwanesfuRaiuae LCD wagin

113 wandarIURINAY twitter 20 FaAduEEn

Y]

WiFi Robot [9] un1si uweawanssddaulasusznouduiueus Jaduniu
wptheldans Seinishndsgunsaliaiusingg

RASS:RFID Access control with Air Support [10] %UUﬂ’JUﬂuﬂ‘ﬁz@ﬁ’m RFID
Fslfueamansssiueiulsasniseiudeyaann RFID uaz aildluiiey
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2.2.1 LuCl

o
Y

LuCl [11] Wudvdumesinadmsunisidnds gunsalfifinda OpenWRT gn
WAWITUNIINA19T Lua &9 v bigldnuanunsaidiunnsdivesgunsailaogis
drAnauny wae aunsansiaaeutgunsalvensignasaerlsty uas ladadalusunsy

aglsl e Jeanunsafadalusunsudiingiumia Lucl lawuiy LuCl aunsansaiiugiu

v
= 1

vosgUnsalldl (WU N13AsAn SSID Asen salunsldey aulufianisasalusedugs Yueg

Y

fuldswnsuiivhnnsashily OpenWRT
2.2.2 LuCl JSON-RPC API

JSON-RPC #931132711 JSON Remote Procedure Call protocol Fadulnslneea
nldinnsinsesenitunies lngzivuaiesUszinnuesteyauazAdaniiuselovd
Wiy Tegaziinisranulaenisasmiesluiiiesesddieianunsalszaanalnsinasasiin

& < a8 I P N o 1% ' = ' @V v & 1
U “Uﬂlu‘muaq'ﬂf\]gL‘Uuaqiﬁﬂﬂqlﬂﬁiawqﬂqiiaﬂm@ﬂ’]f\nﬂLﬂiaﬂLLlIsU']EJﬂVLﬂ Iﬂﬁ]mﬂﬁ@iﬂuf\]ggﬂ

A o

detayaluzunuuves armay w38 object ngldlnslnaea HTTP lunisds Fadayanving

1% '
Y g = v

RrgMiIHARIEgLUUYY json  [13] Wil Fedeyaiideazusznaulumesiuys

€N_

Method, Params uag ID lngilawasesuwsidnglasuteyaninanivzdloyanduindaunio
N5p9va399zUsenaulumiedinus Result , Error wag 1D
LuCl JSON-RPC API [12] Aia Msdsdayasniglnslnaaa JSON-RPC Togdarnuiu

dumasinaves OpenWRT Feide LuCl tuies lngaghssinisaslaus snsndunou &

laussillainiseygalildaulavssduqdiuinsinaeatiiiednanisteyanielugunsal

Annsa Ae lausis UCH, FS, SYS way IPKG fus1anuisadsuiudumasimaniasauwiane

¥ '
I3 < 1

wazinnisinreludigunsalineldegvazningsdu Fensunisldnuazdesdnisudu

mnugidifsgunsalmeliienulaensievestoyaiisnelugunsal

2.3 Remote Authentication Dial In User Service (RADIUS)

(9 (%

Siied (RADIUS) [14] Wulnslnaeaildlunissnniseiuainuvasn fasewing

= o A ' v A o <
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8.1.1 @IUVDIUDALYANDYR

1%
£ s s

® N5ARRUIISUWIS OpenWRT iuanAwwanaes TP-Link 31 TL-WR1043ND
MsAnRufisuuasues TP-Link Ju TL-WRL043ND ansnsavilanuivdumesinaiugiu
vossaradlaaslaglidonunu System tool waziden Firmware Upgrade agwufiusa

Auiilivihnis @enlnddisuuaslminagui 8.1

Firmware Upgrade

File: | Browse...

Firmware Version: 3.13.11 Build 120303 Rel.35633n

Hardware Version: VIR 043MD w1 00000000

U7 8.1 wihuduweswladmsuaaiisuwasiml
ansieaniswazna upgrade Waruludniindgunsalazyiinisiansmdu

yinssaenty

(% s & are s
DULETVAUNTALNIULIS

8.1.2 @9UVDIATDILAUUIY

e N5ARALIUESNLDS

sudo apt-get install apache?2

dieRnssadaanunsanaaeulaenisdi http://localhost agwud1IT It works!
® nsARRIgIUYeEYA php phpmyadmin

MN15AAG php nou

sudo apt-get install php5 libapache2-mod-php5
sudo /etc/init.d/apache2 restart

o
a o v

ANFNFIUTBYA

sudo apt-get install mysgl-server

fnsa phpmyadmin

27



sudo apt-get install phpmyadmin
sudo cp /etc/phpmyadmin/apache.conf /etc/apache2/conf.d
sudo /etc/init.d/apache2 restart

defndaadaanunsanaaeulnenisidn http:/localhost/phpmyadmin

o nsansslusunsutiteldlauss JSON-RPC

sudo apt-get install php5-curl
sudo /etc/init.d/apache2 restart

wavinsaiinanlaus3fildfnse JSON-RPC i https://sithub.com/Pozo/json-rpc-
php

® M3AnRY python tieldeu aasua

sudo apt-get install python-setuptools python-dev
libmysglclientl5-dev python-mysgldb

anilvanlaussiuiy http://sourceforge.net/projects/mysql-python/?source=dlp

n1suanbasema

‘tar -xvf MySQL-python-1.2.4b4.tar

s cd Wldlu directory fananiuazds

python setup.py build
python setup.py install
export PATH=$PATH:/usr/local/mysgl/bin

® N15AAAY MRTG wag snmpd

sudo apt-get install mrtg snmpd

o MsAnsadudumesE
Fnaanlnawnas wifi-controller u3n1elalalsanes /var/www/ Wodnasniasaanuise
nagaaulnenisie http://localhost/wifi-controller

® N15AAFI DHCP @5W1ie3

‘sudo apt-get install dhcp3-server isc-dhcp-server

® N15AAFY RADIUS 1@5Wia5

‘sudo apt-get install freeradius*
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1) fedupsomivnedngszuu uay sangduwmesiiln Avguil 8.2
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’E‘U‘Vl 8.2 NMIAARILATDILUVIUAUTEUY

2) AeRsuenanaefiigsyuy
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8.2.2 NITIYIUTTUU

® duveauaTEuy
1. Wivdumesiianiindoausiang http://172.16.0.1/wifi-controller wagyitn1snsen

SWAVDIFAATTUY AI3UN 8.6

£ Facebook [£]ss ) Chelse Yammer » YouTube

login

Usermame

Password

Uptime 1:01 Interface P Mask

Local Time Thu Mar 7 17:35:18 ICT 2013 Global (eth0) 158.108.181.224 255.255.252.0
Load Average 0.88,0.34,0.28 Private (eth1) 172.16.01 25524000
Total Available 2,003.50 MB Up 3

Free 996.32 MB Down 1

Cached 440.60 MB

Buffered 7746 MB

JUN 8.7 WaAIADULYDITEUY
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3. @nnsnidenganuzvauAsadi Up uag Down L@ Wissnaluiidiaunvinisuansed

fe5U71 8.8 Lay 8.9

apook [ mthai W Tuitter Q¥ Googler

1 Third 172.16.03
2 Fifth 172.16.05 up
3 Seventh 172.16.0.7 up

Monitoring

Yammer % YouTube Google Drive

2013-03-07 17:35:03

2013-03-07 17:35:03

2013-03-07 17:35:03

PSKG9 BN) Blognone

1 Ninth 17216089 down

2013-03-07 17:35:13

JUN 8.9 donuzuonaneailindedldnu

Laaﬂmu accesspoint status L‘wamamu“%aLmamam%waa

5UM 8.10 uag 8.11

§ Facebook [ ss i) Chelsea Twitter T Googles

Home ~

Index
59 min

Logout Thu Mar 7 17:32:54 1CT 2013

Load Average 0.06,0.19,0.24

Total Available 2,003.50 MB
Free 1,011.43 MB
Cached 440.58 MB
Buffered 77.46 MB

Yammer

Interface
Global (eth0)

Private (eth1)

Up

Down

» YouTube

—

158.108.181.224

17216.01

E‘Uﬁ' 8.10 gulanaLY Access Point Status

wanualusyuy &

CPSK69 BN Blognone

Mask

2552552520

25524000

4

0

32



i-controller/index.

kapook [ mthai W Twitter & Google+ - Yammer » YouTube @ GoogleDrive [ CPSK69 BN Blognone

4 Thid 1721603 20130307 17:3503
2 Fiftn 17216.05 up 2013-03.07 17:35.03

3 Seventh 1721607 up 2013-03-07 17:35:03
4 Ninth 172.16.0.9 down 2013-03-07 17:35:13

'U‘ﬁ 8.11 @nULLOALYENDYA mmimm‘u

5. annsanadlilumneavlefivennsaveswenwaneselaiiiegindlasldusinisy

\wTeuYne AsguR 8.12

back

24GHZ wian0

# Macaddress RX Rate TX Rate
& GHz

1 4c'b1:99:8b:59:5b 65.0 585

wian0-1
# Macaddress RX Rate TX Rate
1 40:30:04:33:46:6¢c 58.5 65.0

JUN 8.12 anuzgldanuluusazueniwanass

6. wanaviih monitor fa3U#l 8.13

e
« (<N ontroller, p/monitor

 Facebook clsca [ kapook [ mthai W Twitter @F Googles '/ Yammer » YouTube ¢ Google Drive [ CPSK69 W) Blognone

um_
1 Third 1721603 Click

2 Fifth 1721605 Click Gen

3 Seventh 1721607 Click Gen

4 Ninth 172.16.0.9 Click Gen

gﬂﬁ 8.13 Wymonitor
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7. &0 view graph 2wNUAUNTINLUTUAISUDILARE BULMDSINATDIUDALIANDYANIN

Livulidand gen graph fou szuvazyinisasans i Aegud 8.14

H H H H H 1 o : s :
Z a4 6 8 012 1416 18w = 0z ¢ & 8 L 1518 20 2 0 2 4 6 B 1042 14 16 18 2 0 2 4 6 B W 12 M 18

o0k
T 4 6 8 1012 14 1610 w2 0z 4 6 8 1w 1610 2 2 0 2 4 6 6 1042 10 16 @ 2 0 2 4 6 8 11z ww

6 18 0 2 o 2 4 & 8 10 12 M 16 18 20 2 ¢ % 4 & B 10 12 44 16

MULTI ROUTER TRAFFIC GRAPHER
I z

version 2.17.3

SUT 8.14 NI INLAAIMUTUAISVDILDALLENDER

Y

® duvewliuinis

1. Waligunsaifianunsaldinsevielsanelamdyayunssuuiininszaiseanty s

U7 8.15

Settings Wi-Fi Networks

airplane Mode oFF
Wi-Fi o @

k&3 Personal Hotspot off Choose a Network...
Notifications 3BBWIfi )
| Location Services on il Chagt)
sy carrier KUMIN = ©
| Celluter Data @ KUWIN-REGISTER =0
ki Brightness & Wallpaper R Chol >
|} Picture Framo m T ©
B Gereral o mobile-wifi-hotspot wpa T ©
&3 iotoud mobile-wifi-hotspot wpa 5GHz 8% €
|} Mail, Contacts, Calendars LTzl L0}
E Twitter NanoBridgeTest )
|® FaceTime CF=i Ll
h;! Safari R's MacBook Pro = ©
a Messages TRUEWIFI e @
& Music Gther... N
e Ask 1o Join Networks [ on @
b photoe P e ——
|_- MNates e
j) store

JU 8.15 gunsaluanananisAuasengliany
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D

2. \dan mobile-wifi-hotspot wpa kazagwunily username Uag password ¢agul

8.16

———
Enter Password
atar Basswot

Entor the passviord for “mabile-w i-notsodt upa'

Enter Password
s i

U 8.17 nsendeyanisudumnu
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4. Budu certificate vauATRIIYY fagUT 8.18

5.

Certificate

U7 8.18 uana certificate YeaATOIULUY

m ubuntu

Not Vorified

Expires Bas 2666, 1710

More Details

ASIABUANIULLASDUIEIN AL el afikeALASES AT aUsa b uATaels

anela ﬁagﬂﬁl 8.19

a

sUN
Y

Settings

3 mobile-wifi-hatspot wpa

K& Aiplane Mode (" orr

|&i Persanal Hotspat ot

Notifieations

|4 Location Services on
b carder

iy Celluiar Data ort
Je Brightness & Wallpaper

\&j Picture Frame

¥ ceneral &
|2 icloud

J-{ Mail, Contacts, Calendars
. Twitter

|@.| FaceTime

|7 sateri

[ Messages

| Music

2 video

|8 Phatos

== Notes

[ srore

Forget this Network

IP Address
DHCP BootP Static
IP Address 172.26.5.251
Subnet Mask 256 240,00
Router 1721601
DNS 55108.92.3, 158.105.40.198, 15A.100.7.67
Search Domains fuzeth |
' Cliont 1D |
Renew Lease
HTTP Proxy
Manual Auto

8.19 wansn1sweNsegUnsalliauiussuy
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STAUANE:

AAAINIAN NlsaTYY Unsdnwdiay
iseuAnwInaulane Tsassusaduty 2551
seuANUINDUAU Tsassusaduty 2548

37



