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Abstiract

We have completed this project in erder 1o work on providing application which makes
Sopping easier and smoother | by vsing 2 Wi-Fi localization system, where the location is
seemuned by the network infrastructure . The location is based on the received signal

SERERSS) measured at Access Point(AP), RSS values ure stores in databasc in the server.
S secopls requests [rom clients, determine the location by matching the values in the
sssace with new values due to the current location of the client, then it will send back the

setanis map which help the shoppers reaching the services thev need.

We have boilt the nctwork and distributed the access points in appropriate areas and
e we measurcd the signal strenpth and stored it in a database | while the database for the
wvscation we used the (Android) to build it Finally , we will link parts of the project with each
Sher using the Java language.
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1.1 Overview

Recent rise of wircloss technulogy combined with the need for portahility has
wid w0 the development and installation of Wireless Local Arca Networks (W LANg)
and wircless devices,

The use of wireless networks mainly, and Wi-Fi (802.11) in particular, raised
2 point on how il would be possible o extend the use of that network, so that they
—ould provide the most services possible,

The Wi-TFi is a mechanism 1o link electronic tlevices wirelessly to a4 brand
aginally licensed by the Wi-Fi Alliance to describe the weehnology behind the
WLAN  based on the specilications of Institute of Llectrical and Electromics
Engineers (IEEE) 802.11. That uses radic waves (o provide wireless high-speed
miemet and network connections and 1o transfer and reecive data at high speed

JA2LI3].

Positioning rechniques used in Wi-Fi can be network-based or client-based.
Network-bused techniques need o mobile device, Als, Refercnce Points {RPs) and a
positioning server,

1.2 Problem Statement

Mobile marketing is necessarv fur reaching shoppers as well as away (o
peovide u ricker shopping expericice over all. This application will make the
onnection between the customer and the shoppers easier; il is also helping guests
when they are visiting our markets if their mobiles support Wi-I9i technique.

1.3 Project Objectives
1he project based on several objectives:
*  Reduce the time and effort for shoppers.

*  Help shoppers and Gusis reach the services they need.

*  Enhance the shopping expericnce. which finally will benefit the owners,

*  Allow the sellers promoling their enods more guickly through messages that
appear to customers during their shopping,




1.4 Tools

In1 vur project, we will use:

- Mobile device support Android.
- Avvess points.

- Laptop/ Parsonal Computer (PC)
- Switch/Router.

1.5 Methodology

Inmarketing system, the localization can be determined through several steps.
Uhe Area of @ market 1s divided Lo zones, and then placed an access points to micasure
RSS. The value of RSS store in & server o determine the user location.

1.6 Block Diagram

The main block diagram of the whole system was deseribed on this ligure. it
contains all components which we will use in this projeet and how these commpunent
will communicate to cach other to achicve the vhiect of the project:

Block Diagram
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Figure 1.1: Block Dingram
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1.7 Schematic Diagram

In figure 1.2, we explain the schematic diagram, through Mlaors, zones, access
pomts, switches, server and dutahase
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Figure 1.2 : Schematic Digzrun .

1.8 Related work

Many previous papers was developed in the same feld of our project about
ndoor localizution using Wi-Ti such as -

* " A Model-Based Wi-Fi Localization Mcthod"[4] created by Dik Tun
Lee and Qiuxia Chen. this paper talk's about backtracking lechnique to
improve Lhe aceuracy of localization results, based on Knawing the
floor maodel, Continual tracking of the user locations, Backiracking
from the current location to previous locations to resolve localization
ambipuilies. :




mainly includes four models: Tracking, Smoothing, Partitioning and
Determining the zonc

* " Taking Position Indoor (Wi-Fi Localization and GNSS)" [5] this
article describe the evolution of the Wi-Fi lucalization technolo £y with
parlicular emphasis on ils recent application in smart devices. They
describie how this lechnology evolved out of time- of- arrival (TOA)-
hased GI'S technology and how these two technelogies are inlertwined
10 address the needs ol rapidly expanding consumer applications.

* " Using Mobhiles for On Campus I.ocation T racking"[6] created by F,
Aloul, A. Sagahyroon, A, Al-Shami I Al-Midfa and. R Moutassemn,
this paper uses a mobile application program communicates with
weh server and a GSM modem.

* " Wi-Fi Localization as a Network Service” |7] created by JoTuo
Andre Silva and Maria Jo"ao Nicolau and Aul’onio Duarte Costa. this
paper  was designed and implemented o make the localization
network service available, using the present infrastructure without user
interference. The system was evaluated and shows an accuracy lhat is
comparable to other Wi-Fi based localization systems. Average
distance error is in 2 to 3 meters, which is cquivalent to the values
obscrved in RADAR and ARIADNE,

Of our project was implemented trough the use 61 wi-1' HelWoIK Winns tas
closed arcas using the server, aveess points and mobile device su pport Androdd,

1.9 Challenges

In our preject, we expect many of the challenges that lie ahead, incl uding:

{ow to navigate between floors in the marke,
- Rnowledge of the necessary programming of the mobile phone.
- low to place the access points on Noors,
- Surveying and power level mcasurement,
- Errors and interference between zones.
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2.1 Introduction

Wi-Ti is the abbreviation for Wireless Fidelity, and its works with no rhysical
wired connection belween sender and receiver by using rudiv frequency (RF)
technology. and its refers to any system that uses the wircless local arca networks, or
WLAN (a5 opposed to LAN, or computers that are networked together with wires)
based on the 80211 standard, which was developed by the 1EEE and released in
1997, [8]191.110].

Ihe radios used for Wi-=Fi communication are very similar to the radios used
for cell phones but they transmit at frequencies of 2.4 GHz or 5 Gllz and this
[requency is considerably higher than the frequencies used for cell phones. and other
devices and (he higher fregueney allows the signal 1o carry more date. Lhey can
transmit and receive radiv waves, and they can convert Is and 0s info radio waves and
convert the radio waves back into 13 and Us . when mn RF current is supplied to an
antenng, an electromagnetic field is created that then is able to propagate through
space. The comerstone of any wireless network is an AP, The primmary joh of an
access poinl iy to broadeast a wircless signal thut computers can detect.

Wi-F1 is supported by many applivations and devices including video game
consoles, home networks, Personal Digital Assistant (PDAs), mohile phones. major
operating svstoms, and other types of consumer electronics,

2.2 Advantage & disadvantage of Wi-Fi Technology

2.2.1 Wi-I'i Advantage

Wire-Free © One of the most advantages of Wi-Fi wireless LAN technologies
hecause it 18 casier to provide connection m areas where il 1s difficult to lay
cable.

Low vost : There i8 no cost of cables and installation since the initial
investment required for WLAN hardware can be similar to the cost of wired
LAN hardware, installzticn expenses can be significanuy wower,

ded

Ability for §02.11b and 802.11g to frequency hop. 'This process allows the
SUZ.11h and 802.11g cards to transmit themselves on any of three bands, or
splitting  the radio  bandwidth into  channels and  ‘hop' belween
themn.|11],[12],[13].[14].




2.2.2 Wi-I'i Disadvantage

L.

-

Interference from microwaves or cordless phones which use the same
frequency that 80211 g and 802,115 use: 2.4 Gtz (in general),

Sceurity system: To salve this problem we ean use the Wired Equivalent
Privacy (WEP) is the common wircless encryption standard which is casily
hroken even when conligured aceurately [ L1,[12],[ 13 .1 14].

2.3 Wi-Fi Standards

All 802.11 and 802.1 Ix refers o a family of specifications developed by the

IEEE for Wi-Fi technology. 'There are the standards;

1} BOZ.1T — applies (o wireless LANS and provides | e 2 Mbes tuonamiceian in

2)

4)

the 2.4 GHx band using either Frequency Hopping Spread Spectrum ( FHSS)
or Direct Sequence Spread Spectrum (DSSS).

802.11a — an extension to 802.11 that applics to wireless LANs and provides
up fo 34-Mbps in the S5GHz band. B02.114 uses an orthogonal frequency
division multiplexing encoding schicme rather than FHSS or DSSS.

802110 (aiso referred to as 802.11 High Rate or Wi-Fi) — an cxlension to
80211 that applies Lo wireless LANS and provides 11 Mbps transmission
(with a fallback to 5.5, 2 and 1-Mbps) i the 2.4 GHz band. 802.11b uses only
DSSS. 802.11b was 1999 ralification 1o the original 802,11 standard, dllowing
wireless lunctionality comparahle to Bthernet.

802.11¢ — a wireless draft standard that defines the Quality OF Service (Q0S)
support for LANs, and is an enbancement (o the 802.11a and 802.11b WLAN
specifications, 802.11e adds QOS featres and multimedia support to the
existing |EEE R0OZ11b and IEEE 802114 wireless standards, while
maintaining full backward compatibilily with these standards,

B2 1 Ig — applies to wircless LANs and is used for transmission over short
distances at up to 54-Mbps in (k2 2.4 GHz bands, Rt




6) 80z.1ln — BOZ0Tn builds upon previous 807 1! s di=t be 3Ean
wultiple-input multiple-output (MIMO). The additional transmiller and
receiver antennas allow for increased data throughpul through spatial
multiplexing and increased range by exploiting the spatial diversity through
coding schemes like Alamouti coding. The real speed would be 100 Mbit's
(even 250 Mbit's in PHY level), and so up 1o 4-3 Limes laster than 802,11 g,

Ty 802 11— 80211, also called Fast Basic Scrvice Set (BSS) Transition,
supports Wi-Ii handoll” between aceess points W ensble VoIP roaming on a
Wi-I'l network with 802, 1X authentication.

8) BUZ.1X - Nol to be confused with B02.1 Ix (which 1s the term used to describe
the family of 802.11 standards) 802.1X 13 an IEEE standard for port-based
Network Access Control that allows network administrators 10 restricted use
ol IEEE 802 LLAN service nccess points to sccure communication between
authenticated and authorized deviees, [15]

802.011n: 802.11n 13 an upeoming indusiry standard for high-speed Wi-Fi
networking, il is desipned to replace the ¥02.11a, 802.11b and 802.11g Wi-Fi
standards for local arca nctworking.802.11n an LEEE 802.11 wireless network
standard (hat increases transmission speeds to 300 Mbps and bevond and it is works in
both the 2.4 Gllz and 5 GHz frequency bands [16],[17]. - =+ wraian '

802.11n will work by utilizing multiple wireless antensias in tandem o
ransmit and receive data. The associated term MIMO (Multiple Input, Muiliple
Output) relers o the ablily of 802110 and sunilar technologies 10 coordinate
multiple simultancous radio sipnals. MIMO increases both the range and throughput
of & wircless netwark.

The 02,1 I standard defnes data rates in both 28 and 40MHz channels, In
addition 1o these rates, there are several ather optional rates. One optional feature is to
es¢ a reduced guard inlerval ol 400 ns instead of 800 ns, which increases the
maximum ata rate for 2 spatial streams in a 40MH2 channel to 300 Mbps. Other
sptional rates use 3 or even 4 spatial streams. The highest optional data rate defined
oy 802.11n 15 600 Mbps, which is achieved by using 4 spatial streams in a 40MHz
channel with a 400 ns guard interval [18]

An additional technigue employed by BOZ.1 1n involves increasing the channel
sandwidth. As in 802.1 la/b/g networking, each device uses n preset Wi-Fi channel an
which Lo transmit, Each 802.1 In channel will use a larger frequency range than these
carlier standards, also increasing data throughput.

g9




Oncee finalized. 802.11n will support bandwidth greater than 100 Mbps and
perhaps even greater than 200 Mbps, Some manufaclurers offer pre-N wireless
equipment based on preliminary drafts of the standard. Towever, this equi pment miay
oot be fully compatible with 802.11n equipment that will meet the final standard.| 19]

802.11n over 802.11/b/p :

L) It is faster. 802,110 technology delivers up to 300 Mbps of link speed tor Wi-
Firadios compared to 54 Mbps with legacy 802.11a/b/e, This means increased
bandwidth for end user and enterprise business applications,

2) It is supports more users. 8U2.11n lets users get the job done faster und at
increased speeds. As a result, IT can supperl incrensed densities of enterprise
wireless users with smart phones and tablets without worrying about network
capacily.

3} It is more reliable. 802.11n uses multiple antennas to transmit and receive
signals, while the old 802.11a/g uses only one to Fansmit and vne antenna to
receive. 802.1In boosts the signal guality and reliability on both ends of the
Wi-Fi conneetion, which aceelerates the performance of enterprise business
applications.[20]

S02.11g In July 1999, the 802.11g subcommitiee was tasked Lo extend the
2 =-GHz unlicenzed spectruim to data rates faster than 20 Mbps. The resulting 802 11 g
sandard was ratified in June 2003, The 802.1 Lg standary proviaes OPUOIEL GHLs LEtes
#up to 54 Mbps, and requires backward compatibility with 802.11b devices to
wotect the substantial investments in today's WLAN instullutions. The 862,11
“andard includes mundatory and optional components. It specifies Orthogonal
Srequency Division Multiplexing (OFDM) (the same technolopy used in 802.11a) .

Networks employing 802.11g operate at radio frequencies between 2,400 GHz

sl 24835 GHz. the same band as 802.11b. But the 802.11g specification cmploys

FDM, the modulation scheme wsed in 802.11u, to obtain higher data spesd,

siputers or termimals set up lor 8021 1g can fall back to speeds of 11 Mbps. This

coture makes B02.11b and 802.11g devices computible within a single network,

Wodification of an 802.1 1b access point o 802.11g compliance usually involves only
& Srmware upgrade.[21 ]
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The 802.11 siandard (echnologies all support multiple data rates 1o allow
clients to cormmunicate at the best possible speed. Data rate selection is a tradeoff
between ubtaining the highest possible duta rate while trying to minimize the number
of communication errors. Whenever there is an etror in the data, the systems must
spend time Lo retransmit the data until it is croor lree. Bach 80211 client petforms a
procedure fo seleot the best data rate. ‘The 802.11g clients can select from the widest
pussible range of both OFDM data rates of 34,48, 36,24, I8, 12,9, and 6 Mbpz, und
the CCK rates of 11, 5.5, 2, and 1 Mbps,

The following ligure illustrates the expected duta rate of each Lechnology at
different ranges. ) foa o : :

Jdd | iEe

n-:-z.-n..l

et SRR L i i A

(2} S L]

Flisher=s sliaity

Figure 2.1: bxpected R02.1 14, b,g Data Rates at Varymg Distance from Access Poind,

Typically, 2.4-GHz 802.11g networks have the same coveruge as 2.4-GHz
SUZ11b networks. The 802.11h standard uses Complementary Code Keying (CCK)
modulation, whereas 802.11g uses both CCK modulation [or backward cormpatibility
and OFDM modulation to achieve better throughput at a given distance. The B02.11a
standuard also uses OFDM modulation, but thers is more signal loss as it travels
through ebjects because it uses a higher frequency.
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Figure 2.7: Relative Range of 802.1 1a h.g Device[22].
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2.4 Wi-Fi channel frequencies

hete is a total of fourleen channcls defined for usc by Wi-Fi 80Z.11 for the
2.4 GHz ISM band, Not all of the channels are allowed in all countrics; 11 are used in
whal is often termed the North American demain, and 13 arc allowed in Furope. The
Wi-Fi charmels are spaced § Mz apart (with the exceplion of a 12 MHz spacing
between the last two chunnels).

The 802,11 Wi-Fi standards specify a bandwidth of 22 MHz and a 25 Miiz
Channel separation, although nominal figures lor the bandwidth of 20 MHz are often
given. The 20 / 22 MHz bandwidth and channel separation of § Mz means that
udjacent channels overlap and signals on adjacent channels will interfere with each
other.

Ihe table given below provides the frequencies for Lhe total of fourteen Wi-Fi
chunnels that are available around the glohe;[23].[24]

CHANNEL LOWER CENTER UPPER
NUMBER FREQUENCY FREQUENCY FREQUENCY
MHZ MHZ MHZ




CHANNEL LOWER CENTER UPPER

NUMBER FREQUENCY FREQUENCY FREQUENCY
MHZ MHZ MHZ
10 2451 2 457 2 468
11 2451 2462 2473
12 2456 2467 2478
|13 2 461 2472 248% -
T 2473 | 2 484 7 495

Table 2.1: Wi-Fi [requencies

2.5 Wi-Fi Localization

Many location based applications rely on our ability to gecuralely locate a
mobile device in an ndoor environment, There sre many applications of location
estimation, including activity recognition, robotics ete. Localization thromgh Wi-Fi
signals s & major technique in indoor localization. 1t is a client / server application
Hial cun be integrated by service providers and telecommunication operators, or even
directly used by corporate customers, Due to the decreasing cost and the case of
wstaliztion of access poinls, indoor localization using Wi-Fi signal stienplhs are
becoming more and more popular. To enable localization. we can collect the RSS
values and their corresponding locations as the training data wnd build a localization
model m an offline mode. and then apply the madel on newly received data for
estimation in an online
mode.

A Model-Based Wi-Fi Localization Method
Transtenring Localization Models Across Space.




2.6 Receive Signal Strength

The wireless signal strength in cach direction determines the total amount of
network bandwidth availuble aloag that connection, It is one ol the most important
factors that has to be considercd, if the signal strength is w low it can happen 1t e
connection cannot be established at all or that it will fil while being connected. This
can lead to «ll kinds of problems such as data Joss or that the user has to enter data
again becouse of the interrupted connection. [25]

In wircless environment. the received signal steength can be attenuales with
increasing distance between the transmitter and recelver. Also, obstructions, by large
objects such as butldings or hills, cause the signal strenpth 1o decay in a random
fashion. Marcover, reflecrions and scattering from various objects typically cause
severidl copics of the transmitted signal to reach the pege ver via multiple paths. This
leads to large wariations in receivied signal strength over small time scales, In a
multipath fading environment | the relative motion between the transmitter and
receiver may also cause broadening of the nower spectrum.[26]

2.6.1 Properties of the received signal strength

Tndvor radio propagation s difficull Lo predict because of the dense multipath
environment and propagution cffects such as reflection. dilfraction, and scallering,
Multipath fading causes the received sipnal 1o Huctuale around a mean value at
particular location. The received signal is usually modeled by the coinbined efferets of
larpe-scale fading and small-scale luding . The large-scale-fading component {of
interest here) describes the signal attenvation s the signal ravels over a distance and
15 absorbed by material such os walls and flaors Along tha smne tn e —anhine kg
component predicts the mean of the RSS and usually has a log-normal distribution,
small-scale fading explains the dramatic Nuctuation of he signal due 1o multipath
fading. 11 there is no line o sight (NLOS) componeil, the small-seale lathng is often
modeled with a Ravleigh disttibution. 1f there is a line-af-sight (LOS) component, the
small-scale fading is modeled with a Rician distribution. However, these mudels are
focused on understanding the impact of radio propugation on receiver design and
signal coverage rather than [rom the perspective ol indoor positioning systems,

2.6.2 Signal Quality

This ts & measurement ol the Bit Error Rate (BER) of the received signal lrum
the APs. All copununication signals are superposed by noise, which makes u perfect
instantanceus phase measurement hardly possible, The stronper the noise the stronger
the uneerlainty of the phase measurement or — vice versa — the stronger the signal Lhe
betler the phase measurement.

The strength of the roceived signal relics on the following parameters:

14




* Signal strength of transmitter

* Altenuation in transmitter hardware

* Gain of transmission antenna (in direction to the receiver)

* fro space losy dua to distance of transmitier and recciver

* Altenuation by the atmesphere

* Deflection and superposition of the direct signal by reflected indireot signals
(Multipath)

* Gain of receiver antenng

* Attenualion in receiver hardware

* Signal tracking technique [27)

2.8 Access Points

Access Points (also culled base stations) provide wireless access to a wired
Ethemet network, An access point plugs into a hub, swi teh, or wired router and sends
oul wireless sipnals. This cnables computers and devices 0 connect to 2 wired
network wirelessly. Aceess points act a lot like cellular phone towers: you can mave
from one loeation to another and continue to have wircless aceess to a network, When
you connect to the Internct wirelessly using a public wireless network in an alrport,
coffee shop, or hotel, you ure usually connecting throuph an nccess point. If vou want
10 comnect your computers wirclessly and you have a ronter that provides wireless
capability, vou don' need an access point. Access poinls don't have buillein
technology for sharing Internet conmnections, I'o share an Inrernct connection. you
must plug an access puint inta a rouler or a modem with a built-in router, [28]
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Figure 2.3: Aceess Poinl in Home
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Access points used in home or small business networks are generally small,
dedicated hardware devices fcaturing a built-in network adapler, antenna, and rudio
trunsmiticr. Access points support Wi-Fi wireless communication standards.

Access points centralize all Wi-Fi clicnls on a local network in so-called™
mirastructure” mode. An access point in Lum may comect o another access point, or
W a wired Etherne! router. Each access point typically supports up fo 255 client
computers. By connccling access points W each other, local networks havin o
thousands of aceess points can be created. Client computers may move or "roam"
belween each of (hese access poinls as necded. Access Points available with support
lor 802.114, 802.11h, 802.11g or combinations.

=8.1 Access point configuraticns

I- Gateway: This is the most prevalent mode ol all Entry Level Cabie/DSL
Routers, and Access Points. In this mode the hardware scts as a Wireless Hub
connecting 1w Wireless Clients that are installed an network COIPUiers
(Wircless  Personal Computer Memory Card  Internutional  Association
(PCMCIA), Wireless Universal Scrial Bus (USB), Wireless PCI, etc.).[29]

2- Bridge: Most APs can nlso be configured us a Bridge. In such Confliguration
the AP can only ecommunicate with another AP that is configured us a Bridee,
This mode is useful o Bridge two LAN segments that are apart, and i1 1s
preferred to connect them wirclessly. Plug one AP Bridge to a Swilch vn the
first LAN, the other AP (0 a Switch on the second LAN, and they are
connected.

3- Client: Few APs can also be configured s Clients, In such a configuration
they act ss a "Tancy" regular Wircless card that usually goes on a computer,
Under such configuration the AP can enly communicate with Wireless
Cable/DSL Router or an AP configured as a Gateway,

4- Repenter: Few Entry Level APs (D-Link 900AP+, Linksys WAP11) can work
as a Repeaters. It acis like a client to receive a signal 0 Wircless source
(regular  Wircless Router, or AP}, and then switches (0 AP mode to
broadcasts 1o regular clicnts, Such a configuration can be used to extead (e
range of a Wircless LAN.




282 Cisco Linksys E3000

Fak

In this project, we use the Ciseo Linksys E3000; the Linksys E3000 is the first

advanced router that's also eéasy to use for auvices.

Fipure 2.4; The Linksys E3000

Advantage of the Linksys 03000 |30] ;

I} The Linksys High Performance Wireless-N Router E3000 delivers most of

what you'd expect [rom a high-end router, ineluding true dual-band, Gigabit
Ethernet, fast throughput, a long range, NAS functionality, a nice set of
networking fearures, and a pood Web interface.

It also has an acsthetically pleasing compact desipn and an intuitive software
application 1o help home users sel up ard manage a Lome wircless network
with casc.

Disadvantage of the Linksvs E3000

i) The Linksys E3000'% built-in network storage function lacks specd, and its

Guesl networking feature is limited,

2) Irdoesn't support LSE printers, and its Media Scrver doesn't work well with

large video files.

The included desklop application can't be used with the rouler's Web interface.

The Linksys E3000 is a true dual-band router, meaning it has rwo separate
aceess points, one for the ever-popular 2.4GHz band and the ather for the
5011z band, that can work simultaneously,
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Linksys= E3000 speeilication and back panel ports -

Figure 2.5 Linksys E3000 hack pancl porls

The pouter comes with 4 LAN porls and one WAN port on the back. All are
Gigabit capahle. meaning they support throughput up to 1,000Mbps. Also an the hack
vou'll find a power switch and a USB 2.0 port that ¢an host & USB external storage
device for the router's NAS funetion.

* Router: Linksvs Wireless-N 3000

" WAN paort |

* LAN port 4 (1000 Mbit)

- LUSB port |

- Wireless N (300 Mbit) hoth 2.4 GHz and 5 Gz frequency

« b Internal Antennas,

Specifications :

Muodel: Linksys E3000
Technology: Wircless-N

Bands: Simultanegus 2.4 GHz and 5 GHz

Transmit | receive;

2x3

Anlennas:

o Internal

Ethernet ports x specd:

4 x Gigahit

USB port: Yes
Saftware setup: CD Install
Cisco Connect software: Yes

Support :

24/7 Award-winning Online
Support Resonrces

i




90 days Complimentary Assisted
Support '

OS Compatibility: Windows, Mac

Mininuun System Requirements: Internct Browser; Internct
LExplorer 6, Safari 3 or Firefox 2
for nptional browser-basecd
contiguraion
PC: Wircless network enabled PC
with €D or DVD drive, running
Windows XP SP3, Windows Vista
SP1 or Windows 7
Mac: Wireless network enabled
Mae with CD or DVD drive,
running O85 X Tiger 10.4.11,
L.eopard 10.5.8 or Snow
Leopardl0.6.1

Table 2.2: Specifieations of Linksyg E3000

I8.3 Associated access point

Once authentication has completed, stalions can associate with an access point
Or re - associate with a new aceuss point) to gain full access o the network,
Assoctalion s a recordkeeping procedure that allows the distribution system 1o track
the location of vach mobile station, so frames destined for the mobile station can be
forwarded 1o the correct access puinl. Aller association completes, an access point
must register the mobile staliom on the network so frames lor the mobile station are
delivered to the access point. One method of regisieiugss w seine a g
Address Resolution Prolocol (AR s the station's Media Access Control {(MAC)
address is associated with the switch port connected to the access point.

Associalion is restricted to infrastructure networks and is logically equivalent
10 plugging into a wired network. Once the procedure is complete, a wireless station
can use the distribution system to reach out to the world, and the world can respond
through the distribution system, 802,11 explicitly lorhid associating with more than
O0C deeLss point,
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-Assaciation Procedure:

The busie association procedure is shown in figure 2.6:

e A O (NS -
; ‘*1’ 3 & AT T i ks
;- s B g w1 | AP |
i 3 bt 1
Client ‘

Figure 2.6: Association procedure

¥ Fem s . -

Like authentication, association is initiated by the muobile station. No sequence
numbers are needed becausc the association process is a three-step exchanpe. The two
frames are managemnenl frame sublypes defined by the specilication. As uncast
management frames, both steps in the association procedure are composed of an
association frame and the required linklaver acknowledgment:

I} Onece a mobile stabion has authenticated 0 an access point, it can issue an
Assuciation Request frame, Stations that have not vet authenticated receive a
Neauthentieation frame [rom the access point in response.

2) The access point then processes the association request. B02.11 does nol
specify how to determine whether an association should be granted; it is
specific to the access point implementation, One common consideration is the
amount of space required for frame buffering. Rough eslimates are possible
based on the Listen Interval in the Association Request frame.

d. When the association request is granted, the access point responds with a stalus
code of 0 (successful) and the Association 1D (AID). The AID is a numerical
identifier used Lo Togically identify the mobile station o which bulTered frames
need to he delivered, More detail on the process can he found in the "Power
Conservalion” scetion of this chapter,

b. Lnsuceessul association requests include only a status code. and the procedurc
ends,

3} The pecess point beging processing [rumes for the mobile station. In all
camimnoenly used products, the distribution system medium is Tthernet. When
am access puint receives a frame destined for an associated mobile station, that
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frame can he bridged from the Ethernet to the wireless medium or buffered if
the moebile station is m a power saving state. In shared Etherncts, the Dame
will be sent to all the access points and will be bridged by the correet une. In
switched Fthernets, the station's MAC address will be assocviated with a
particular switch port. That switch port is. of course. connected to the access
puinl currently providing service for the station.[31]

2.9 Server

A server 15 a computer program that provides services to other computer
programs (and their users) in the same or other compulers. In most commeon use,
server i5 a physical computer (4 hardware system) dedicated o running one or more
such services (us a host), to serve the necds of users of the other computers on the
network. Depending on the computing service thal il offers it could be a database
server. file server, mail server, prinl server, web server, or other,

2.9.1 Servlet

A serviet is a small Java programming language class used to extend the

capabilitics of servers that host applications accessed wvia a8 request-response
programming model, It is receive and respond to requests from Web elients, usually
across HTTP, the Hyper lext Transfer Protocol. 'I'hus, it can be thought of as a Juva
Appilel that runs on a server instead of' a browser.

2.10 Switches

Switches work the same way as hubs, but thev can idemify the intended
destination of the infornation that they receive, so they send that information to only
the computers that are supposed o receive il Swilches can send and receive
information a1 the same time, so they can send information faster than hubs can. 1
vour home aetwork has Lour or more computers, or vou want o use yvour network lor
sctivilics that reguire passing a lot ol inlormation between compulers (such as playing
setwork games or sharing music), you should probably use a switch instead of a hub.
Switches cost a little more than hobs.

In this project; switches are amang the Linksys High Doefomm: (= Tiestass N
Router E3000.
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211 Roaming

In general, the roaming is a technology which enahles a wirsless device to
change its Access Poinl, islernationally, while remaining connected to the network. In
GEM , Roaming is a possibility offered by mobile operator and which permits the
customer to use his mobile all over world without change phone number ; while Wi-
Fl roaming refer lo the rate that your WI-F1 ¢lient automaticallv seleet and switehes Lo
another Aceess Point or roate with hetter signal quality.

ln indoor roaming, the given area divided into subarca and Acccess Point will
be placed in different arca. The Mohile Station (MS) moves [rom one AP to another
within a home network because the signal strength is too weak, A Mobile Station
roaming [rum one aceess point to another often interrupts the flow of duta belween the
Meobile Station and an application connected to the nelwork. The Mobile Station, for
instance, periodically monitors the presence of alternative access points. The Mohile
Station, however, may lose a connection with an access poinl belore associating with
another access point. In order to provide reliable connections with applications, the
Muobile Station must generally include software that provides session persistence [32]

A wireless computer can "roam” lrom vne aceess point to another, with the
soflware and hardware maintaining a steady network commcetion by monitoring the
signal strength from in-ranpe aceess points and louking on to the one with the best
guality. Usually this is completely hidden 15 the user: thc'-. are not aware that a
dillerent access point is being used from area to area.

A user can move from Area | to Arca 2 (ransparentlv. The Wireless
networking hardware aulomalically swaps Lo lhe Access Point with the best signal,
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Figure 2.7; Roaming.
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Not all access points are capable ol being configured to support roaming. In

addition, to be were that any access points for a single vendor should be used when
mmplementing roaming, as there is no official standard for this feature.[33]

- Basie Wi-Fi components and terminology -

The following content is being provided tor informational purposes to

farmiharize end-users with basic terminology and components of Wi-Fi lechnology,

1)

1)

“)

6)

Autonompus access point: Stand-alone Wi-Fi hub that allows any compuler
with a Wi-Fi network adapler o communicate with another computer and to
connect to the Internet. This device is typically used in an enterprise or
carporate environment with many users.

Ad hoc. peer-to-peer or compulter-to-computer nelwork: A communication
configuration where cvery compuler has the same capabilities and any
compuler can initiate a communication session. Alse known as a peer-to-peer
or computer-to-computer network.

Rroadband Wi-Fi router; Stand-alone Wi-Fi hub that allows any computer that
has a Wi-Fi network adapter to communicate with another computer and to
conmect fo the Internet. This device is typically used in a bome or small-olfice
environment with a relatively small number of users.

Client computer: The computer gets its Internet cotnection by sharing either
the host computer's connectiom or the AP/router's connection

[nfrastructure network: Wi-Fi actwork centered around an A" or broadbarnd
Wi-Fi rouler, In this environment, the Al' not only provides communication
with the wired network, but also mediates Wi-Ii netwark traffic in the
immediate neighborhoad.

[nternet service provider (ISP): Subseribers get access to the Internet fromn
their humes, small businesses or corporate networks by paving the ISP for
service.

Lightweight access pomnt (LWAP): Scaled-down necess point that funnels user
authentication and assecration requests W & central Wi-Fi swileh,
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8} Modemn: DSL, cable, or other types of hardware connceted 1o both the
APirouter and external line leading to an ISP,

9) Wi-Fi network adapter: A hardware device (embedded in the client or an
extemal PCMOIA card) on elient stations consisting ol a radio and antenna(s)
used for transmitting and receiving Wi-Fi frames. Antennas may also be
integrated into the client device itself

10) Wi-Fi switch: Control point for a proup of lightweight access points (LWAP)
or artonomous APs.

2.12 Android

Android is a sollware stack for mobile devices that includes un operating
system, nuddleware and key applications. It was based on Linux with 2 Java
programming interface,

Amdroid applications consists out of different components and can re-use
components of olher applications if these applications declare their components as
available. This leads to the concept ol'a task in Android. an application can re-use
othier Android componenits ko urchive a task.

Android ships with a set of core applications including an c-muil client. Shart
Message Service (SMS) program, calendar, maps, hrowser, contucts, and other
fealures. All applieations are written using the Java progranmming language. So, it is in
this layer that you will it in your next big nichile application.

Android is currently primary developed by Google.

Fipure 2.8: Android.
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We can develop Android applications with the same high quality tools YOUu use
to develop Java applications, The Android core libraries provide the functionality
needed to build some amazingly rich mobile applications, and the Android
development tools make ronning, debugging and testing vour applications a snap.

We can either use the Eelipse Integrated Development  Environment (IDE)
(hipeitwww.eclipse.org) or the command line twols available wilh the software
development kit (SDK) to develop your android app. [34]. [35].
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Chapter contents:
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1.5 Data llow.
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2.1 Main Block Diagram

The main bluck diagram of the whole system was described on lgure3.1. it is contain all
components which we will use in this project and how these component will contuel W each
other to achieve the vbject of the project.

Figure 3.1 : The Main Block Diagram.

he main syslem components is:

=Access ['oints:

Mobilg, e
—switch,

==TvVern

And we will describe the function of cach component in the next section which is section 3.2
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3.2 Main System Components

In this seetion we will deseribe the function of each component we will uss in the project,
& following:

3.2.1 Moubile Phone (user)

Mobile is the way Lo connect the user to the system by doing the [ollowing tasks:
*. Conneet with the asseciated access point (AP).

= Show the main menu that gves information about the all shops in the market.
°. Estimate the signal strength between it and the AP,

<. Show a menu for service requircd,

5. Show the map that provide information about the user’s location in the market and pives the
wsar Uhe path to reach the service required.

3.2.2 Server
Server acts as the brain of tie project and it's responsible for ;

' Decide the location of the mobile by compuring the received signals strength values with the
w=ierence values in the datn base.

2 Provides the main menu and the other menu to the mobile.
2. Provides the map .

The server will have a dalabase; this ssmple database conlains:
- Main menu.

2 Reference values of the signal strength .

3 Map for cach zone,

4. Menu for each service.
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123 Access Point (AT)

Access point (AF) in the project acls as an intermediary between the server and (he
=wohile phone by doing the following tasks:

* Send the reguest trom the mobile o the server.

= Broadeast the signals,

- Send the signals strength values from the mobile to the server,

< Return of the main menu, map and ether menu [rom he server to the mobils,

4 our project we need al least 3 AlY's {o accurately locate location of the mobile,

3,24 Switch
's a structure of the system by doing the following tasks -
. connect the Als to the server .

2 Conneets between AMs located on the same floor and sopment o 0 0 2 e AT dn ha
second floor,

From this connection betwoen APs we van make (e rosming process — at this process
sl AP take the same name al the setup process- from this process the user ean save the
connection to the server without any inlerruplion when its moving [rom the location Lo other .

3.3 How System Work

The application will be applied on each mobile supperting Wi-Fi technology. 'L e use of
“us application will be achieved by the following steps:

Step 1

Once the user enters the market, he will turn on the Wi-Fi from his mohbile where
the application is downloaded if it is the first user’s visit,
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Step 2

Now the user should e able to associate with AR Il change L avs anl e out
of the range of the associated AP he will associate direetly with another AP i's range
vover the new area.

step 3

The mobile will reeeive signal valucs Irom surrounding APs, then it will be sent
to the server hy the associated access point.

Step 4
The server will mateh the signal values with the database.
Slep 5

The server will provide the user with a list of possible services. The user should
ba able to select the choice of sarvice,

Steph

Once the user makes his selection of choice. more information will be sent
eonlaining moere details aboul the servies selectad.

Step 7

The server now will determine the zoning, based on the values colleeted from the
user’s mobile, and send back the suitable map of the zone to the user. The map will

TER MR T

change during user's moveiuent from one zone to another until he Féiches his dostuaton,

3.4 Main flowchart

This Now chart summarics the system operation steps . the system operation iy divided intw
=any parts as shown in the following figure 3.1:

Start application.

Digplay menu and read user selection.
Retrieve map o destination,

End of the application.
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Figure 2.2: Main flowchars.
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Here is the description of the main idea for each part;

34.1 Display menu and read a user selection

As shown m the following figure 1.3, in this section we will explain how to deal with the
user’s choice and provide appropriate menu 10 his choice:

Figure 3.5 Display menu gad sead a user selection,

Data Base

The data base that we are going o use in vur praject is lle which contains all data that
the server necds to help the user 1o reach the service,




Associule

The mobile will asseciate with the AP which send the highest power value - This AP will
o¢ the mediator between the mobile and the server and visa versa.

Read menu items

These items will be read from file that exists in the database in the server which eontains
all the existing services available in the markel, This [ile will be sent to the user upon request,

Show main men items

This menu will appcar on the usercell phone’s screen. afler the server send this
1 throuph he associaled AP,

Read users choice

The user will choose the service he wants from the main menu bave heen sent to him
belore.

Display user’s choice menu

It 15 another menu that will appear on the user cell phone’s screen which contains more
details about the user’s choice,

Read user's cholee

Final selection of the servicewill he senttotheserver by the associated AP to
wturn map for the user o be inferred from the place in the service. und we will deseribe these
stens from figure 3.4,




342 Retrieve map to destiaaiion

From figure 3.4 we will deseribe how the map retrieve to user's;

Figure 3.4: Retrieve map to destization.

1 destination 1D

The destination is the place where the user can find the services he selects. Destination 1D
be sent by the mobile to the server after the user chonse the servive,
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Retrieve map

The server will retrieve the map that describes the place where the services exist Based
on division o zones in the database in the server,

Display map

The map will be sent v the user and it will be changed every time the uscr change his
place until he reach the destination,

3.5 Data Flow

The following ligures will deseribe the data flow in this project. there is data will
cxchange between Lhe equipments we use in this project . the equipments need this data to help
the user to reach the services. The data may he menus, maps and signals . Here is the parts we
need to exchange data through it:

~Howrer measurement,
-Associabion,
-Relrieve menus.

-Retrieve map.




25.1 Power measurcment

' .
. Figure 3.5 Power measurement.
-
o Power measwrement will use in many places in the project:
I - llelp the mabile 10 associate with the AP which sends the highest power signal.
- - Help the server to delermine user’s place (o retrieve the map to him.

3.5.2  Assopciation

; I- COPNBETION requIpg:
gata '

Fipure 3,60 Association.




The mobile will ussociate with the AP which sends the highest power signal, IF the user
ouat the associated AP region the mobile will connect directly with another AP with higher

wer signal.

3.3 Retrieve Menus
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Figure 3.7; Retdeve Menus.

As we describe 1n section 3.3 tow menus will send to the user if he sends the menus

request.




3.54 Retrieve Map
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Figmre 2.8 Ketrieve Map.
A map will retrieve 1o the user by the zerver aller he sends the map request. This map

help them o reach the destination.

3.6 Functional Block Diagram
Here we deseriba the functions in cach part on the project. We will describe the lunctions

ot the mobile, server and AP,

23




Send main wenn requ csﬁp Send miain men eqg g5t
Nlain e Mo menu
Sl second menmm request Send secotud mEnu 1oy
o reond e <« econd me
Send map request Seud tud request
« Mip = Map

Figure 3.9; Muin funciionzl Block Diggram

1.6.1 Mobile's function

Figure 3,100 Mebile's function.
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We will apply group of orders on the mobile by use high level language (Java) to help the
mobile to associate with the AP which emit the highest power level and reading the power levels
om the another AP's to localize the user place. Also we will use Android i build application
o the mobile help in displays menus and maps which user need.

16,2 Server's function : S

Figwi 3.1 1 Server's Rmclion,

AL the server we will store group of information we get from setup in the database at the
scrver then the server will match he signal which was sent [fom the mobile to Iocalize the
destination place to retrieve the suitable map to the user. The map, main meon and sceond menu
will send by files [rom the data base.




263 Access Point's function

The AP will send signals which mobile read, and it also will be the mediator belween the
mobile and the server.

3.7 Setup

. Weuse AP's from Cisco E3000 quality for use in the project that have default 1P 192.168.1. 1
and (hen we made a setup for these aceess points.

<. We have distnbuted access points through the floor has preliminarily and then we messure the
signal strength fom different points through the floor af each access point {using the program
INSSIDER that has been pre-loaded on the device) so that we can see the points where the signal
sirenglh is good and the poaints where the sipnal strength weak (from wside the room, next W the
access point and at the different dimensions of access points).

5 In Rending start from a certain poinl and then we run the program and movement in a certain
direction 1o see al any moment that the signal strength is weak from the access point to sce at
any point the nest aceuss poinl can be pul.

4, Depending on these reading we have identilicd suitable locations o put access points through
the floor to cover the largest possible area of the floor.

3. After selecting the appropriate locations for agcess points through the floor, and we divide the
foor o the zones has preliminarily and then we measure the signal strength in every region of all
access paints fo select the ares corrsctly,




S After divided the floor to zones we fook several readings of signal strength from all access
puints in each 7onc based on these readings we have developed a cerlain range of signal strenpth
fom cach aceess point in this zone,

© Roaming process: this process uses to cnable the user to move through foor withoul
mierruption, and is donc by giving the same name for each access puinl where the user is
consieeted with a certain aceess poinl and when the user move, the signal strength from the
22cess point associated with it starts decreasing until we reach to the puin that the signal strenpth
‘rum the next aceess point (o be stronger than the signal strength from the aeecss point associated
with if.

3.8 Power Measurements

Power measurement was laken afler divided the floor to zones. We divide the floor to 15
sone then we were taking power level values as deseribe in the following table, table 3,1

L T S T i T
:'_':'If-l \ - & E

Zone | APL
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] -6
0 73

77 -54

o 64

0 -4

0 274

-80 05

-§5 -75

Takle 3.1: Power measurement,

Note : the unit of the reading in dBm.

Afler we distribute AP's we depend on the power emits from this AP= to divida the floar
nto 15 zone as describe in figure 3.13a and 3.13b. we take many readings in difTerent places in

each zone then we select a suitable threshold 1o take he linal power range for each AP in cach
Zome.

From table 3.1 and fgures 3,134 and 3.13h that there is high interferenee because ol the
smilarity in power reading in zones, so we will redistribution of the AP’s until we get the most
sccorate power levels wilh less grree rate.

Figure 3.13a : Diswibution zone on floor 7B.




e
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Figure 3.13b : Disttibution zene on Hiaor 7B+,

Note: the cirele in the figure mean the there is interference.




Chapter Four

Hardware System Design

Chapter contents:

4.1 Introduction,
4.2 Mobile Specitication.

4.3 Server.

4.4 Access point (AP).
4.5 Access Network. |
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4.1 TIntroduction

This chapter deseribes the main hardware components used in this project and a
cescription ol the steps we have made to build a network, it's contains many sections as follows:

Sigare 4.1 shows Lthe main hardware components:

Figure 4.1: Main haridware components

4.2 Mobile Specification

We choose Galaxy muini mobile as in fgure 4.2, 1t supporls Wi-Fi technology that can be
used to download the application from the web page on the mabils shons aud 4o cnumant with
server, Alse memory inside mpbile phone.




Fiyre 4.2 Cialwxy mind

It supports:

|- Java application specially Android applicatios.
2- Wi-Il technology

4.3 Server

Server is a physical computer (a hardware svstem) dedicated Lo running one or more such
services (as a host), o serve the needs of users of the other computers on the network,

Personul compuler was used as a server; this server contains the Serviet, DataBasc(DB),
desktop application and web application as in the fpure 4.3:




Ly

=S
GuUldesktan
afpication

Weh
appiication

Figure 4.3: herver

¢ serviet

A servlet is a small Java programming language class wsed w extend the capabilities of
servers Lthal host applications sccessed via a requesi-response programming model. It is receive
and respond to requests lrom Web clienls, usually across HITTP,

*  DataBase (DB)

is an application that manages data and allows fust storage and retrieval of that data, in
this project we use Microsoft office access to build the DB | it's contains many tables that
stores data as a reference values

4.4 Access point (AP)

AP is a station that transmits and receives data (sometimes referred to as a transceiver),
i's provide wircless sccess lo @ wired Ethernet network and sends oul wireless sipnals and this
enables computers and devices to connect to & wired network wirelessly,




We used three AP's of the type Cisen and have scveral characteristios as follows:

L. The Linksys High Performance Wireless-N Router
2. It has a good Web interface

]

3. Irhas 6 Tolal antennas , 3 [ntemal Anlennas per Fach 2.4
Gllz and 5 GHz Radio Band

:.1-.

Figure 4.4: .&l.:wsls.';x:nim ECEW ['.inl-':s-ﬁ F30G)

It supports:

. 4 wireless intermal antennas

2. Broadcast the signals

3. support roaming process

4. Comes with 4 LAN ports and one WAN port on the back as in the [igure 4.5

e

o

fipure 4.3: Access point ports

4.5 Access Network

After we have chosen fhe scventh floor to apply 1w idea of the praject on the basis that
e floor is the market and the roums sre the shops, we have built a network for the project at the

Hoor: there are several steps which we foliow 1w buld the nalwurk'r
"

ey el SLSEAE) Basly \-D

- :;'53 'Ell"n'mrﬁ-;& Folylazanis Uuiveccily
oo I {PEL}

=t The Lty heketd) o—
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Stepl:

We have used three AP's from Cisco type .

Step2:

Then we have programmed AP's by the defaull [P(192.168.1.1) as follow; We
choose 2.4 GHz [requency and a ditferent channel for each AP, we used the following
channels 16 and| | because these channels have less overlan.

Step3:

During the programming of the AP's. The AP's are named the sime name o avoid
outages nefwork when moving from place 1o place. so we have applied the Roaming,

Slepd:

Then AP's have heen distributed in the floor as in Fiourc 4.6




Steps:

After that, we have used Ethernet cables to conneet the AP's with the switch &t port
24, as in the Hgure 4.7

Figure 4.7 Switch

Stepd:

Alter becoming the network is ready, we took several readings from scveral arcas using
mobile phone to check that the range of cach region bas been taking it properly as shown in the
Figure 4.3;
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Figure 4.8; Example of the readings that were tuken by ke Mobile phose




Chapter Five
Software System Design

Chapter contents:

5.1 Introduction.
5.2 Software conlents.

5.2.1 Database.

5.2.2 Desktop Applications.
5.2.3 Web Application.
5.2.4 Mobile Programming,
5.2.5 Server.

5.2.6 Socket.

5.2.7 Sequence Diagram.
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5.1 Introduction

In this chaprer | the detailed deseription for the project sottware, in previous chaptar we
talked about the hardware system design, here we will describe sofiware used to give hardware
connection poals.

Then we will deseribe Mobile Programming in details, this is very important side in our
project and open to use completely new window to programming world, our mobile programmed
using Android language in order to create android application which usad ta install on mohiles.

5.2 Software Contents

The following diagram figure 5.1 shows all contents ol the soltware side in the project.
Later we will deseribe each content alone,

Figure 5.1 Software DHagram,
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5.2.1 Data Base

We have crcated our  project database using  Microsoft  Office  Access 2007.1t
contain il data required Ior the server to be able 1o complete its task, starting from the compared
the arrived signals power with the sipnals on the data base to locate the user location and ending
with the appropriate map to send to customers sp they can access the services they want.

Here we will display the relations between tables in the database as on ligure 5.2 and
describe the contents for each table used and its uses in more detail:

Ty : o R
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Figure 5.2: Relations Between DB Tablus,

» Zonc;

This lable deseribes all the  fields  that help  to determine  the user's locationand a
map apprapriate for each zone. Here is a description of cach ficld:
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- Zonc 1D{Identification): numbers which identifies zones,

- Minimum and maximum value for the signal power al each zone.

= Mauap 1D: numbers which identifies maps.

- X-coordinate and Y- coordinate: coordinates help 1o determine the appropriate location to
place 4 sign on the place where the customer must go to.

* Type:

This table describes all the ficlds that help Lo detenmine the type of service provided in the
markel, Here is desenption of each field;

- lype ID: numbers which identifies types of services on the market,
- Type name.

= Shop:

This table deserihes all the fields that help to determine the name of the shop where the
service that the customer wants, [lere is a description of each field:

Shop N numbers which idenlifics shops.

Type ID: number show this shop from which type.
Zong 1D number show this shop from which zone.
Shop name,

s Ads:

Tlis table contains  all the ads hat can appear suddenly in the marketto  enable the
customer to identify it. And its ficld is [lled if there isan ad, and return cmpty alter a period of
‘ame Ly allow another ad to appear 1o customers through their mobile phones.
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= Probahilities;

This table describes all the fields it help to determine the arrow need Lo determine the
direction which user must follow to reach the service he need. ere is a description of cach
lield:

- Sourve: determine the number of the current zone.

- Destination: determine the number of the destination zone which has the service which
user need.

- Path: determine the path number which user need to follow 10 reuch the service .

- Arrow: determing the arraw number which determine the dircetion the user must follow
to reach the service.

5.2.2 Desktop application =

We have buill two desktop applications GUI Graphical User Interface)

- The lirst application is used to insert or delete data from the database used, shown in this
figure 5.3:

-

2| B Applicetion bamake et BY I
[oie sty 0

R B N el PSR e AR R

| i 5 E' ._1:
H 1 o
i

|

Fivure 3.3 To modifi the contents of the database.
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- The sceond application used to display signal power that have heen read by the mobile
phone in addition tothe number that identifies every device lrom the other, It
also shows map and serviee ID which server retumned to mobile, showa in this fipure 5.4
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Figure 5.4: Contact with mobile

5.2.3 Web Application

By this Web Page the users can dewnload the application to their mubile phones. Figure
5.5 shows this page:
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Figure 5.5: Download application page.

5.2.4 Mobile Programming

First we import requires packages, the next step is to make c¢lasses which we need w©
complete application, these classes are ordinary java classes. The clnsses we use ore:

g WIFIScanHaeceibver
i

¥
Identifier - -E MainActivity
o e
T

FinalProjeciHUpClient

Figure 5.6: Mohile Application Classes.
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+  WilFiScunReceiver

This class coniains all the funclivns necessary for the mobile to find the AP with same

name in the network and read the power signal from each one. The functions are shown in table
3.1

Function

This methad is called when the Broadeust Receivar is reeeiving an
b Intent broadeast, then its responsibie to lind all APs that are reluted 1o
onReceive() our netwark and 1o read the power signal [rom each one.

getCounter() This method is responsible to return the number of the existing APs .

Table 5. 1- WiFiScanReeeiver Funetions

»  FinalProjectHttpClient

This eluss is responsible to create an HTTP clienl. HTTP clients encapsulate a diversified of
objects required 1o exceute HTTP requests while handling connection management, and other
fealures. 1L has the following tunctions in lable 5.2;

In this method the HI'LD client object is ¢reated and the connection

BetHEEPCLient() | praperties are set, such as connection duration.




This method uses the HI'LP client ohject, connect to the getMup

getCounter() serviet which retums the suituble map,

"Table 5.2: TinalProjectTTupClient Functions,

MainAetivity

- B

This class comains all main activity’s functions as describe helow in table 5.3:

T'his method uses to create the object Responsible for scanning

This method starts scanning process. pels signal values, then
sends  these values to the ecxecuteHttoGet  method i

[nitializes the contents of the application menus, which will be |

When wou clickon one ofthe menu items this  method

[}
1
‘ onCreate() process and create menus,
J getParameters()
_ FinalProjectl IttpClient class.
ancreateni:t iﬂnsﬂmu[} read from the server .
onDptionsItemSelected()

Runnable Read_ad

Task that will he applied cach time to read the if thers is new

show Sub menu items, ¢ither when you press on one of the
clements of the sub-menu 1 send the chvice W the server.

ad .

Runnable checkPasition

Task that will be applicd ¢ach lime 10 check if there is change
on posilion .

B1




. | Timer forchecking the  change  the locationof  the
changePositionTimer custoimer every spesific time duation. R '

Tahle 5.3: MainActivity Functions.

o Tdentifier

This class has one function deseribe in table 5.4

Function Objective

Befhoiiggs() Network Interlaces sddress, |

Table 5.4; Identifier Function

5.2.5 Server

Hasting Server of our project is Apache Temeat 5.5, Our web project contain moce than
one Funetion Lelps on completing conneetion between server and mobile application there is
two main funnctions get DBConnection und gelServerr . The classes are in table 5.5
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Figure 5.7: Server Functions.

By lhis function Lhe server brings all menu iietms then send it to
the mobtle.

getShops()

When user seleet one of the tenu ilem this [unction bring the
submenu items which is switable (o the menu ilem choose.

getShopID()

By this lunction the server bring the shop ID from the Datahase
to know the suitable zone [D.

getCurrentZone()

By the power signals which read from the mobile server can
determine the current zone by this function.

getDestinationShopZone()

When user sclect one ol the submenu item this [unction
determing the destination zone which suitable o the choice.




getArrowium()

By this function the scrver retwm the amew to the mobile, this
arrow will appear above the map.

getMap()

getX() and getY()

getad(},

DBConnection()

‘e suitable map return t the miobile from the server du to the
submenu choose.

The X and Y coordinates sends to the mabile to put the armow in
the exact point on the map.

If there is new ad add fo the data base this function bring and
wview it on the mohile,

Creates a database connection, and retreves the required gata.

server()

Setup the connection with the host server (o all servlets .

5.2.6 Socket

‘Tahle 5.5: Server Funetions.

A sockel is one endpoint of o two-way communication link between two programs
running on the nelwork, A socket is bound Lo a port number so that the TCP laver can identily
the application that data is destined to be sent,

Normally, a scrver runs on 4 specilic computer and has a socket that is bound to a
specific port number. The server just waits, listening to the socket for a client 1o make a

connection request.




‘On (he client-side: The client knows the hostname of the machine on which the server is
running and the port number on which the scrver is listening. To make a connection request, the
client tries to rendezvous with the server on the server’s machine and port The elient also needs
lw identity itself 1o the server so it binds tw a local purt number that it will use during this
connection. This is usually assigned by the system.

corsaction
FE!IJHBE"J

"'\,-_,_h_.____.*

SaTver
——e

Fipure 5.8: Connection request from-client to serve.

IFeverything goes well, the server accepts the conneetion, Upon acceptance. the server
gels d new socket bound to the same local part and also has its remole endpoint set 1o the address
and port of he client. It needs a new socket so that it can continye o listen Lo the original socket
for connection requests while tending to the needs of the connected elient.

el
SBRMEl ‘: ; EUﬂﬂEﬂlll?“ g
t

Figure 5.9 Connectivn required.

_ On the client side, il the connection is accepled, a socket is successfully creared and the
client can use the sockel to communicate with the server.

5.2.7 Sequence Diagram

I'he lolowing sequence diagram deseribes the connection between server and mobile in
this project, figure 5.8 show this connection:
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Figure 5.10: Sequence Diagram.




Chapter Six
Testing And Configuration

Chapter contents:

6.1 Introduction.
6.2 Roaming test.
6.3 Access point range test.

6.4 Threshold test.

6.5 Zones test.

0.6 Received signal strength test.
6.7 Rcccived signal strength values.
6.8 Serviet test.
6.9 Ads test.
6.10 Final test.




6.1 Introduction

In this chapter we have included all the practical jssues associated with the
praject, that's included: ronming test, testing AP'S range and signal strength, dividing
zones at the Hoor and the codes which we used separately at first end then in group
afler

In this chapter we have describe whal we have done and what the results were.

6.2 Roaming test

To make sure that the roaming is working prohably, first we have tested the
toanming using Skype program, Installing the Skype program was done on the laptop
and mobile phore, and then we initiated the conuection, which stayed on while we
were moviig around within the B and B+ seventh floor, we as shows in figure 6.1,

= 0 w O 178

S

Al.Najjar

¢ 0 O

Figare 6.1 Roaming teat using Skype program.




Second, after establisiing the network connection we used the mobile phone
to conmeet with the nerwork and while moving [rom one place to another the mobile
phone kepl being connected to the network by changing MAC wldress ta the AP .

BotiE 6.2 Tegréscat Bi swesnel tods bbb dhd sign # ahows the smobite
phone changing the AP but still connected (o the same network,

| WPSPBC | WPSPIN

6ok gleizl v
Ruwwad S AL
SIEMENS-94F... =

~ganon - |

oyl

Figure 6.2 :Roaming test using mobile phon,
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6.3  Access point range test

To find out the range an AP can cover, we started up the mobiles application
and then turned on the AP, and kenl moving away frnes s AD 4o chaal the
maximum distance the Al can cover, to find out that the radius is approximarely 40
meter in each direction.

6.4 Threshold test

We knew the value of the theeshold when the mobile phone change its
connection from one AP to another within network, we do so by .running the
application and then taking the signals strength value in different places W lind out
that the threshold value was -82dR.

6.5 Zones test

At the beginning, we had distribute the AP's as plancd on the (oor, and hy
calculating the sipnal strength resulting fram the AT'S il wils ik st S dasme
(overlap), floor was divided into several arcas as "Zones", which amounted to 25
Zones. As in the following figures:




Figure 6.3 Distribution cone on Mour 70,

Figure 6.4 Distribution zone on flaey 7134

v




However, this result showed the interference (overlap) in the values of stnal

strength, so we changed the locations of AP's until we have

the leasl interference
{overlap) Zones, which amounted Y Fones, As in

the following figures:

Figurs 6.5; Distribution zone on floor 78,

Il

Figore 6.6: Distribution gone on (Toar 7B+,
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6.0 Received signal strength test

We huve measured the signal's strength values using two relative ways:

IFirst | inssider program ' . atler we run the program itz start to
record signal strength values for the read.

Second , the mobile phone application, which programmed using the Android
application ( Java) , the main purpose for this application is to measure the sigri]
strenpth values

Llere 15 some pictures to illustrate the above:

Figure 6.7 show to us the signal strength reads from several Als, the program
shows cach AP signal strenglh  with a different color sorted from right to lell to

create a curve, morcover, the program provide ns with average signal strength 1o cach

Figure 6.7 Mueasuring SN psing inssider program
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Figure 6.8 and 6.9 show to us the signul strength

application, which demonstrate cach AP signal strength.

L

CAMNIMNG, B

-3, Linkspzed: -1, Net 1Dy
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1 Musswvad A5 are faund,
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Eigarc 6.8; Meusuring RSS using mohile phone
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6.7 Received signal strength values

The Signal strength values at diffcrent AP's at the first stage where we divided
the Noor mnto 25 zone as flow in table 6.1:

zonelD|sigIMax]sig2MaxfsigiMax]sigt Min]sigzMinlsig? Min]
L =7 [ =i O s ) Jome T o) T
83 T .59 8| -82 -64
3[GESLI e ST i
74 95 {)

RS -82 -6i)

0 -8X -55

-84 T [

78 -60) i

74 -88 0

-80 b 80| 66

52 79 i -89 a

i) Bl A 90 N

&5 75 0 -85 0

78 af £i] () U

0 62 73 -67 74

0 53 8 43 8%

0 I 80 45 -a0

of &7 65 g2| -7

64 72 0 77 a

! a7y U -4 0
21 .55 79 0 24 n
22 0 -8 13 -G& -83
23 0 0 .79 o -89
24 .52 53 i 40 0
25 0 -4 -60) G4l 0

Tableh.1: BSS Values In First stage.

75

cE WEYY E T m By Al :k P p—

-'




For example ifthe server read the values of the signal strength from the AP
respectively -80dB, 0dB and OdR . the scrver will retrieve three zone, zone 1, 3 and 14
because of this overlap we not use this table in database,

While the Signul strength values at different APs at the final stage where we
divided the floor into 9 zone as flow in table 6.3, this values has been taken using
mabile phone application | this test has been repeated four limes until we reach the
mast accurate values:

20nelD [ sigiMax | sig2iax [ sig3Max [ sigamin [ sig2Min | sigamin
1 -70 0 D -85, 0 0
2 -55 -66 0 -70, 81 0
3 62 79, o] 77 ma 0
2 70| 75 T 0
5 -75 -29 75) %0 -84 -80
6 0 65/ .70 o -0 85
7 0 70] 65 0 -85 -70
8 o0 75 a5 ol s] e0
9 0 o] 70 o 0| -8

Table 6.2: RSS Values In Final Stage.

For example if'the server read the values of the signal strength from the AP's
respectively -00dB, -74IB and -0dB | the server will retrieve anly one zone, zone 2,
this lable give ug accurate values of the signal strength with lowest interference .
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0.8  Serviet test

Betore doing the final test 10 the application we have tested each servler along,
to be assured that all servlets are working praperly.

Figure 6,10 shows one of these tests, we called the servlet getlype which
provide the correct values from the dutubase, in this way we made sure that the
servlet wark properly,

- IO W TP mm-qﬂnrn"ﬂ Idhrﬂ.f'lm..rnmrl Serricer, Habiles,

Figure 6.10 Gel Tvpe servlet test




6.9 Ads test

If any shop owners decide to do sale advertising, our platform is the best choose
for him, where we can provide the service easily and cost effective. This can be done
through a direct request to the administrator. who in his turn using a computer desktop
application adds the advert as shown in figure 6.11, As a result, the advert will pop up
on each user device-screen connceted Lo the service for a hon time as shown in
figure 6.12. The advert shortly and awtomatically will be deleted allowing new ones to

=-:-;¢:-in¢.
F{g"ﬁw-a'@'mw = EIE
i Hatp: v R am— }

wmummn for childrzn

Figure 6.11: The Desktop application used to manage adverts,
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Figure 6.12: The advert appear on the inobile sides.

6.10 Final test

Aller we made surc that the network is established promptly |, and the AP's
where righlly placed, we ran the application from its web page as show in the lgure
0.13. which started by showing us the menu, figures 6.14 and 6.15 show o uy the
main tnenu.

WP Ay e e | L A L e Erafhipe = "--"'.-::.-'-.-.-‘::'_'-.'.'..5""...i
{ =5 i == :
s, L s B X L o 5y o S
e == LFEE
PEPF'-\;:l_I

Welcome in Marvketing Using Moblile Via WI-11
webPage |

ooy boaadd and Engos

Figurc 6,13 Download application pape,
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Figure 6.1 4  The main menu,

H

Clinics

Services

Maohiles

Figure 6 157 The main mmenu whon press e




Alter we choose any choices from the main menu, submenu shows up, fipure
6.16 show the submenu for the men shops

7 B o B 1884

Saher for men

MNatsha shoes for men

Frpure 6.1 0 The suhmem for ines.

After we choose a choice from the sub menu, & map with arrows show up puiding
ug 1o the way we should rake 1o reach our target (shep). Figure 6017 and 6,12 show cxample

of this process,

For cxample, i the user in jasmine center for women and he want to go to Saber for
aien gller be press te bave the meny and choose the men, and then choose his turgel from the
submenu the map will appear on the screen as shown in fzuce 617 |, then arrow will appoar
puldd lake (o reach his targel a5 shown in Ggure 6,18, 6.19

puiding  the wser W the way he's
and G20,

Amow Dhrection and Map sl changee when move fom oo zone (o aoother wil

reach the desiinntion zonewhich contain the service the user feed.
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JDastlone: 7
ArmrowNum:4
mapiD=l X=340y=70

Figure 6.17 :The map appear on the mobile phone after the

vser ehobse [fom the sub menu,

Frgurs o, Fs The arcow whaen il appear in the 1P,
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Figure 6,19 The arrow change when user change his placy.
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Figure 6.20%This arrow will appear when the user reach hs targel.
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Linksys E3000 ‘High Performance Wireless-N Router

From the worldwide leader in wireless networking

Features

« Givewvisitors simple and passward-protectad
Interret acoass

WRA, WRAL, andd other enhancad security features

- Stroam vour stored multimedia te devices around
wiour hame

= Llpr o BiRG M bins wireless speens®
+ Gigabit Ethernel 10010 000 Moos wired spesd
- Exterded wircless coverage for larger homes

+ 50K vaipd avaids interference from 240 GHT
R B S EEN |'|1"|.WII'I'G"-

+ Caonnect and share USE storsge throughaut youe rame and
uver thie Internet. Includes Bullt-in UPPFP Ay media server

» Optimizea for stroaming HE vidan

- Oiptirmizes for wireless gaming

Specifications

| Madal Nama Linhezys B0
Description
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aodalaton

Racaise Sens tivity

Antanra Gan e dl

LiPnk Suppﬂ.l'i.l.‘d
Secuiity Features WER WP, WA
Seci iy Key Blts U to 1 28-Elt Encryption

snd e |EEE Slandaed B0
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Wiiahil 15 807 (457 4]
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Certitir atlen FCC W0 5, WiFi AvEaEi

Opetaling leperature 32 t0 14T (Ot 40°C)

htatagsE Temparature 1 b TF M) fo 6l
(zerating Humidiby 16 by A Bt A nel g

B e s P miersing

Minimum System Requirements

= Internet Browser: et Exploroer 8, Safen 3, or Firsfox £ for
Oiptmnal Brovwser-Rased Con g ation

« PCIWIrsless Ketwiorki-Srablad FC v ith OO or DVD Chive, Bifinlig
Wirdbawes ¥F SP3, Windows Yista 5P orwindoes:

- MacWireless Network-Frabieel Macwdih T T Tirive, Ry
08 X Tiger T0AN, Lenmasd 1058, arSnow Laapad 10062

Package Contents

+ Linksys —HO00 High Performanca Wirsless- Router
+ EO-ROMwith Liice Lonnect software
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+ Powfer Adajited
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Abbreviations

1 Wi-Fi Wircless Fidelity
2 L.ANS Local Area MNelworks
3 WILAN Wireless Local Area Network
4 IEEE Institute of Electrical and Electronics
Fngineers
5 AP Accaess Pl
6 _ RP Relerence Points
¥ PC Personal Computer
8 RSS Received Signal Strength
9 GPRS Cieneral packet radio service
10 GSM Glohal System Tor Mahile Communications
11 GNSS Global Nuvigation Satellite System
12 GPS Glubal Pusitioning System
13 10A ‘Fime- Of- Arrival
14 RF Radio Frequency
15 PIDAx persimal digital assistant
L6 WEP Wired Equivalent Privacy
L7 FHSS Frequency Hopping Spread Speetrum
£ 1XSSS Direct Sequence Spread Spectrum
19 MIMO Multiple-Input Multiple-Output
20 QOS Chuality Of Service
21 BSS Basic Service Set ]
22 QNN Orthogonal I'requency Division Multiplexing
23 CCIK Complementary Code Keying
M LOS Line-01-Sight
25 NLOS No Line Of- Sight
26 BER Bit Frror Rale
27 PCMCTA Personal Computer Memory Card
International Association
2R LSB Universal Scrial Bus
29 MAC Media Access Control
30 ARP Address Resolution Protocol
|t HTTP Hyper Text Transfer Protocol.
4] MS Mobile Station
32 ISP Inlernet Service Provider
33 LWAP Lightweight Access Point
34 SMS Shorl Message Service
35 IDIC Integrated Development Environment
36 SDK soltware development kil
37 Z Loon
38 Gllz Giga Herlz ——
30 MHz Meza Hertz
40 MB/S - ‘Mega Bit Per Second
41 DB DataBase
42 1D IDentification
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