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ABSTRACT 

The project aims to propose positioning system for wireless devices in the 

open space with access points based on the number of access points and 

the appropriate points of intersection to determine the essential elements 

of direction and distance, and specify the location of the wireless device 

on the map. 
The advantages of the project are many, such as: energy saving used in 
the indoor environment in opposite to Global Positioning System (GPS), 

also low cost, due to the use of already installed wireless network. These 

advantages make our program "H;" of great importance as a tool to 
determine position of wireless devices in different applications of the 

tracking. An important characteristic of the system is the visualization of 

a map which contains the access points and the wireless devices. 
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~jjlp ~ "'~ o).l;i'JI o_j. 0"' ~b ~ ~I 4.AWI ~ bla:ic.l ~ ~ y_;si J~ 4..l1-9APs 

0:!,d _,... J.h.;! .uµ ~I .l:?> J Jb c) J ,:U~ ~I J¼-:,JI e} ~ ,l;!~ ~ wli~I o~ <)o J ~l:.. 

,04ll say ,5iy .sis U3»all @A61 e ssl .ii haay ,tlii ls 5361, AP ass ] bal scylais 

-~ 0~ ~_,.JI I~ _►-,..:i ~J J.:i.:..JI ~_,.JIJ i"\,j;jl\ ~ J~__,11 .bl.ii~ J.h-4 4..bJ::.. J~~ 

s -3 RB Y i clels gs Sil le 3455 Ce tas'YI es.as At65 zl5 A63yl55lJ ,sf5 
UC- ~\ yb ~ l)"'_j ¼J ..b.....i__,11 yb_j ~ ~ji.JI .ml:ill wl"'l.fol c" J,.-l..:ill--7 wl"'l.fol 0~ '-;-1:!:iy 

.o~Lli!I wl"'l.fol.J "'lb::i..YI c)c, yillll ~__,11.J ~Li:JI .h...i__,11 c)c, ~ 4.,j\ <.§i ,J~__,11 ~ 
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.J~)I .blli uc, c4.i°:il.J lJWI ~~.J ~1_,.JI ~~ ~~ r.:iWI.J r~I LJA JS.l JS~ -3 
.18 3.til9 y5 JS 4ls.41 4,<10 cs(Sll 355=4 

.o~ ub.6.a ~ r~ ~y ~_,.JI ~~ ~ u~I lJA tY1' 14\ ~WI 4i.:ill -5 

.½y.JI ~I u~ JWI wl.il:Hll Ji.i J.l.t-4 -6 

.u~I c4\ ~1..bll ~I ~;/I - 7 

<is,ll cJ e LAN Al,01 ctslle gee e e'a5fl i 5 ysl A339l 5 er3ls ell as' 
~ 1:4 ~ljill.J ,o.Jr..,YI ~ ~I .:ijl_,.JI u.o o»J...ll '-5~1 o~WI J.:2...,, ~::i LJA ~L.,iYI 

~))I ¼l&.J JJ AJL..o)'4 ,~I w~I.J C::'""l~I u.o o.:iU:i..i;/1.J ~.J.foS'il ~~I &.,;b c.:,c- ~I 

c1\ rl~I t6:il u.o ~ d~ ~I.J Jjly.ll ~ _;~ lJA ~ r! 11\ uSJ A.S_fo.t... wl.il:H .k:-1_,s JJ 

('\' • • t ,~ ·U"-1...YI ).w~I 



. '-11 ! -'I . ~ «as» cslSsll le csuas ..9 JSLli.JI o1t. LJA ~.w\ ~ ~\ w~I ~b ..9 
(.)A .. _yw (.)A _r-.--- • ~ .. 

( R. Roberto M. Ziran, 2008).(A.l~ Jbl ,~ti.JI 'rl~'il A.l~ ,~..9_,JI ):~i 

~~bl.}:/\~~ A;i9'ill o1t. w~L::-..9 ~I Jb--'il ~~p Jjl~ ~I ~ ~I Jb--'JI ~ 

.083-! > 35! 0Se 1l-53 A<L cStll c e,he! 4rsl, @<Lall cs\sll 

~I ~I w~ IEEE 802.11 u,i~ ~Jl.:;.:ill ~'ii ~ (Wireless Fidelity) Wi-Fi 

. Wireless Local Area Network (WLAN) 

sJ 5 we sl s! dsl eel 595es· 05S5 sis :(wireless cards) ,<Lal) A<l) ci .1 
·,+5 s 25l ls gle A5tlsll 58 s5595 cAy A5aXU Alls 3 355 is 

~ ~1 c./-.J ~I ~I ~1_►.,1 ~Y. ~I .. hull~: (access point) J,w=i-.,ll ~ .Y 

.w.i -·~1 ~ ~I 4-lh..JI w~I _),1-1 • • .. .. • 

WiFi ~ * .... 
UH .h.wi )I J..9.l! > _,;.-; -:11 ..9 (AP) J -'I I I"!°• .. 
... _. • 1 1.$""' _,,_ _y . .l::lll.s.J (JA 6-e, ~ ~ ~ d l *'' 0 ·, - I WI ~ .-:11 • I - ~r ... ~ u 
ufi:i:! ~jj\ r~I ·<.S..fa.1 ~ • ~1 , . .. . <-, .. 

• • • lJA • ~ Jl::,. o ~ .id ..9 ~ lJ-4 ~ c" ~I o1t. J=-,1 J o -►-~I 
sill ,tlll LI Basic Service Set (BSS) A.wit.,} ,1 .. . . , .. = +Y) Aaasll Ao3a9· ,-suy 5asl9 J5as Ahas@i Cy· 
Extended Service Set o~I 4....l3JI .. . ~ ~ ~ J_,,_ )I .bl.ii <).ci jiSi i ~I LJA ufo.. 

LJA lA ~ ESS JS ..b..i:iji J ~J BSS . _:.c-t • ..9 .. 0) . u- .,..I ~I ,:...I~~,_,_;.,.:, ESS JS o.li 1,._.~ 



J.. y r\l;lll ,.,i J.,..-, u.il JS .( 1.1 )~I ,.,i Ull-' J" t.5 o; pY4 'ylit.,.. .J,;; Y ,1 <.Ui>. ':II Ess 

._µ,..1 Jh ,.,i, Service Set Identifier (SSID) \,.I ..;_;,-JI r"'YI .)<, '-f_;,,.:-, :tll..J Jfo.. Ji.:., 
~ ,n;,, .:.. J_,..-.,ll u.;; ~ ~,.,. ,_,,,_,.. .ul """:tlt..}1 .41 Client J;....ll ji..,JI 

.(,,,,,_.Ji?),,.,.,,._.) J.,..-.,ll 4,e\S..J) ,},,"/I •J' ~ d.»"" '"" .)<, llWcl l,.,.. J\.....,"l!I 

(R- Pejman, L. Jonathan, 2003) 

Wireless Local Area 
Network Architecture 

Wired Workstations 

Serve(] 
~ ~ ~ 
~ 1 Distribution System (Wired LAN) I 

(D 
I I 

Access Point <t <f Access Point 
(AP) 1 __ 0_ U (AP) 2 

✓-- --, ---- ~-- 
/ ' / ' 

,/ /J) ,,,:__, IG'I ',\ 

; ° " I I \ \ 

' 
\ \ } ~ I 
\ ., \ I f 

\, - > \/ ~ '/ 
s X, ? ¢ 

..... / ' / > ' • Basic service s.sis. as1c ervice 
Set (BS$) 1 Set (BS$) 2 

Extended Service Set (ESS) 

(2007,OPERA Consortium) z.1. • 7 ."Lll.:lo.A.II ~I ,It' :-11-: ,,. • 7 7 C1till 4410 :(1.1) J<all 

:Technical specifications~\ :i ,t ... 1t = flulll cols&ill Ali5l) c/lads a) 

.,Jc ,w.,y1 ~ 1999 b · ,'..h..l • IEEE 802.11 ._,.l,,i.oll .1 
e cs3 = a<lll ct<ctll 19 

IEEE U"~I ~ ~ 
2 

· 97 e-b <J'l4iJI I~ ~l.;ijl , .lll 
.• • 003 ~ IEEE 802. • i"' 

;-1""""'1 F ,11 • ·1 -"I • 11a J IEEE 802.llb . \kll 
~ lJ:!-1 -""' -' w\...uh:ill ::... t. ,1 , <J::ul - 

r #)s?' 4uasd,ll - ~., e-WI 1~ ~_, .802.llg 



1a a s ' All% IEEE 802.11a 
1,£%91 5%5l/ cs\QNll i A? Y3» lS La ¢ {\9° us 1y];-t Asylall A±ll ,5 als 

.(S. Tekinay, 1998) 53953.>5 " 

J Ls IEEE 802.11g , IEEE 802.11b J# > ,51-\3 2.4GHZ a3\ 
i" • Y.P- .1 yL&ts d el L» Ii9 cu>l 

(
2
00?,OPERA consortium) IEEE 802.11 <Y\µI :(l.l)J.,~1 

Range (Radius Range 

Data 
Indoor) (Radius 

Protocol Release Op. Throughput Rate 
Outdoor) 

Date Frequency (Typ) (CMas) Depends of Loss includes 
number and one'l\-all 
type of walls 

Legacy 1997 2.4GHz 0.91V1bit/s 2 Mbitfs ~20Meters ~l00Meters 

\802.lla 1999 5GHz 23 Mbit/s 54:Mbit/s .35 Meters ~120Meters 

\802.llb 1999 2.4GHz 4.3 1V1bit/s 11 Mbit/s ~38Meters ~140Meters 

\802.llg 2003 2.4GHz 19:Mbit/s 54:Mbit/s ~38Meters ~140Meters 

\so2.11n 
Sep2008 2.4GHz 74:Mbit/s 

248 ~70Meters 250 Meters 
(est) 5GHz Mbit/s 

Channel Configuration 5Lil) \< .2 

IEEE 802.11 a <YlµI (i 

0W JS_, ,20MHz -li..aJC banWDidth 4-J ;\Ji JS., ;W 24 w.i .. .. w.JI 1· · .. )LI 2 " 108 s? 
vAptus ) -~ C" ul_,illl J:.,l.ii i".lc- ~ I~_, 20MHz w 1.-: b. . ~ . • '¼-'). UC- ~ 

.(Consultancy Services, 2009 



~ 1l t,i..ll.) .::,!_,Jill :(1-2) J~.,_,JI 
(OPERA Consortium.2007) IEEE 802.119 "# 

USA Japan 
rreauency aHz)_ Eur, "2" as 

5180 Yes (indoor only) yes Yes 
5200 Yes (indoor only) Yes Yes 
5220 Yes (indoor only) Yes Yes 
5240 Yes (indoor only) yes No 
5260 Yes (indoor only) Yes No 
5280 Yes (indoor only) Yes No 
5300 Yes (indoor only) Yes No 
5320 Yes (indoor.only) j> No 
5500 Yes No No 
5520 Yes No No 
5540 Yes No 

Y No 
5560 'es No No 
5580 Yes No No 
5600 Yes No No 
5620 Yes No No 
5640 Yes No No 
5660 Yes No No 
5680 Yes 
5700 Yes No No 
5745 No Yes No 
5765 No Yes No 
5785 No Yes No 
5805 No Yes No 
5825 No Yes No 

Channel 
36 
40 
44 
48 
52 
56 
60 
64 
100 
104 
108 
112 
116 
120 
124 
128 
132 
136 
140 
149 
153 
157 
161 
165 

IEEE 802.11b/g o-A5-'(-? 

59/543 sli JS Ce -a\all3 22MHz s\ti S a.= s\s4 14 » ol±ill la cg5Se 

30ll gs sdslsi cl Se 533\65l/ sly6ll 53tty'l ! : is s ,a3 5MHz La! 
sts JS .. .5,tall .5% 56 ·. ells] WIFl At&] csly5 < JA66 3155.5 2.4GMz C? 9O 09?o+ c! F9" e> 

(R. .59355ll 9l3ill y dslsall as) » Zs 341ii.a y5 Casi 9j/ cs=Yl3 
Pejman, L. Jonathan, 2003) 

(2007,OPERA Consortium) .2.4GHz s) + sly4l :(1.3)Use! 

Channel Frequency Wave Band 
Europe (MHz) (MHz) USA Japan 

1 2412 2401-2423 Yes Yes 
2 2417 

Yes 
2406-2428 Yes Yes Yes 

3 2422 2411-2433 Yes Yes Yes 
4 2427 2416-2438 Yes Yes Yes 
5 2432 2421-2443 Yes 
6 2437 

Yes Yes 
2426-2448 Yes 

7 2442 
Yes Yes 

2431-2453 Yes 
8 2447 2436-2458 

Yes Yes 

9 
Yes Yes Yes 2452 2441-2463 

10 
Yes Yes Yes 2457 2446-2468 Yes 

11 2462 2451-2473 
Yes Yes 

12 
Yes Yes Yes 2467 2456-2478 Yes 

13 2472 2461-2483 No Yes 
14 

Yes No Yes 2484 2473-2495 

• 
No No Yes ----------- 



Ja3NY Aste .3 

Effective Isotropic radiated y '-;h,-1 1 ~I o~I .) J\,, J'II aitl. UJ~ o>k r'J 
isotropic ',,!~I l:Jfoti'I 4--,a:w, ol .,_,.. ,;11 :i.,-u.ll i,,..s ,/' EIRP ,power (EIRP) 

( <>"'I fol \? Jal F-' 1:..., _,1,.,t,,. J&;., .::,i,,~"l'I if"' .) .!>;; ,;11 l :.,,-u'>'I ,;> ,) antenna 

,(peak power density) l:,iiti'I .:.. ~ J !JS.., <iJ.1.o t".,l ..,Jj J_,..._,Jl JL.J)'I .) 
. l i,iiti'I t _,; .,t ~ .,1 F-°' iJ" __,J;lll '-"""' d.l ,;u'>'I iJ'1 :a..; J\i.JJ El RP rl""""'I ifi..,_., 

(2007,OPERA Consortium) :~\:ill l..bWI J:i_;h uc, EIRP yb ~.J 

EIRP = Power of transmitters (in dBm) - toss of cables and connectors (in 

dB) + gain of antenna (in dBi) 

(2007,OPERA Consortium) dBw ......1 , . W t-4 .u_;ti.a kl_,14 .6.!lbll ~ :(1.4) J_,~I 

oa T T 1 x (same) 0 dB I 1 x (same) 

1 dB 

dB 

1 dB 0.8x 

Ax f.6 dB p.25x 

10dB 10 x -10dB I. 

12dB ·16x 

0.10 x 

12dB I 

!20 dB 10Dx 

0.06 x 

-20dB I 

3DdB 1000 X 

p.01 X 

see 
-30d8 l 

40dB 10,000 x 
p.001 X 

-40dB ~D. 

3dB 

6dB 
®» 

I 0001 X 

--------------~ 



security ulA'll .4 

Encryption .>.!"'~11 (i 

• =- - ..... J 
1 

• .. :.":-:I\ 4.Jli'.i .fu:i :Wired Equivalency Privacy (WEP) • 
~ ~ .J o.lAl ~ - -✓-- 

s s, JEEE 802.11 3Al a 1999 Ale cs34 es 44Lall 3lfy 
» %,» tsylE» A,<L01 estSll 5 A.a sasll laal yi.till » zsl gr e'®O 

-~~ fi •• ~11 c)A t_,1111~ JI.fol~ u'l. ,¥L-JI ,.::.i\.5.~..tll ~ .lfe.JA 

pseudo random o~Lli.iJ ~ i;1_,,:;,w r3J-' key c\:ii,., ~ ~I U"' t_,111 11\ ~ 

u~_, ,256 bit ,128 bit ,64 bit u~ L.j ctWI ,number generator (PRNG) 

r~' ~ c)A ~Lli.iJ ~ ~\_, initialization vector (IV) ~ 24 bit U"' c \:ii.JI 11\ 

c \:ii.JI ul.5. W5 _, ,system administrator rU;l\l fi.l.a ~ U"' lA J~I ~ ~4'1 Ll 

RC4 ~)\.t.) WEP r~-' ,Jlfo'l.1 ~ ~ ~_, 4-;WI 4J.l w.:ilj J_,bi 

~ ~1.»J ~ ~ LJA-' key stream ~,_,_, _fa..o 4.9~ Jj IV _, c\:iiJI J:i~ 
~I ~I ~Lli.i'J J..,iyJI u}oll ~ ~'°JI ~I_, key stream 0:H XOR 

~ J:i.;b c.Jc- ~l...i)I J.!.;.=:;; ~ ~ J..,iyJI u.)JI ~_, cipher text ~I_, 

).yi.all Aylae a ,till JS.all • i.till <{Sia gii 4ls5l5 A5ll0 cl±lcall 
(2007,OPERA Consortium 

IV I· key-.1 RC4 l-1 O I 1 I O I 1 I 
seed · . CD 

keystream 

Plain text ---11 I 1 I O I O I 

I 1 I O I O I 1 I 
Cipher text --~ 

(2007,OPERA Consortium) WEP l~\.i . ,... _ , e' s @all cs\scat.al 5(1.2) J<all 

Wi-Fi Protected ~I 4-lh..JI w~ l, 
. . . - · <>4.:tl Jy..:i_,11 :WPA 

ells, Wi-Fi alliance ~1 2003 
and WPA2 • : e'\= sc\ts] .5 WPA (j:) · f" 1J~I u_;a:;~ Access 



IEEE 802.lx authentication rfo. 6p :Enterprise mode :;_,...;JI (:'A~ -1 
.,1x5% Sl eslias, <li» zlae» server 

rl.:ii.. · ~I '"' • _c ~ :Home or small office mode µ1 ~_,ll .2 
..... (.):!-" ~ cJ~ ~ 

.as!_9 

Temporal Key ~ ~ o.);#i ~ .ul _y. J:¼9•~11 u.a t_,111 11\ wl_.»" ~i LJA uJ 
~ r~.J ,48 bit u.a u~ IV>~ ~.J ,(Integrity Protocol (TKIP 

,ray-i rs3 Alla_ll s stall as.a y» s<lall, keystreem >Lisy RC4 -9\>» 

A<ll 33S i ,151a ,493ll sil 8, Michael g :"s) e5u uf 
.A46ll 

.Jlfo'Jll > ~_, fo. LG)~ Michael_, J_,bi IV_, TKIP U:H ~.lll ul 

Advanced Encryption Standard r~~ ~ WPA ~ J:¼_,.b:i _y. WPA2 

(D. Kuder, 2008).WPA , WEP i.} r~' RC4 LJA y~ ((AES 

WPA2 WPA WEP ±.all sty yl± s' Ce 533l£2 :(1.5) 03as l 

(2007, OPERA Consortium) 

WEP WPA WPA2 

Cipher RC4 RC4 AES 

Key Size 40 bit 128 bit encryption 
(104 bit, 232 bit) 64 bit authentication 128 bit 

Key Life 24-bit IV 
- 

48-bit IV 48-bit IV 

Data Integrity 
lei 

CRC-32 Michael CCMP 

Header Integrity None Michael CCMP 



~ ~I ;;..,_,. U" ~I (y 
: . . Authentication r , 

1 ,1s55 dell 4ii 2ls" is'_, «g,±all 9,ll eh> Ce Rial) 
s MAC ID filtering ~ ,~ u ' 

.l;!~ r\j;jl1 J:!.i.J ~ i; .J , _-: . , -:\\ o · YI 
W,..i)l\l~\Jj~<.J '-:--1:H~ ~ . , 

~ c} rb. ~ ~_,.JI .l;!.l:u r~ ~I ~L.JI JL.c,)'I 41y 4.....IIJ.:ill 0~ i) J_.,tm...i 
~_,:ii,.~ c) ~\ o~ ~\_,.JI .l;!.i:.:i ~.J 1-k-_.,fo ~ c}- Cua] la8 9 As,is, 

-~~Y'.J t.J_µ1 ofo. * ~ .b.iiJi localization for wireless device in open area 

(Localization for Mobile Al3As.al) calay.al) CslS ~,~4 ~\..,..J\ J:~ 1.8.1 
Sensor Networks) 

cJc, ~_,.JI .l;!~ 4..uilJ.:i ~ 1.:i;::,_j ~4- c} (Lingxuan Hu, David Evans ) c.,\h~I rlj 

~ c}lfa. ~~~I w~I Ll"" 45;,t 0fi:i.\ LJ:!-'1-4 ~ ~ ~Y' ¼- u~ ~_;b 

\al;) sls dfy #'3l 40sfy -45 @al_all s4 li @slle c A<tll es s lai» Jkgs! 

c»ls clay l sis l gl! Aila}yly ·as gay vs Sl3all &Alis 3YLaYI cl± yli1 Cle 5341%s 

(H. Lingxuan, E. David, -~.,.JI .l;!.i:.:i c} r~I cfaa.fall ~ ¼- ~k __,~__, 4...a~ ~ 

2004) 



Lingxuan, E. David, 2004) 

' s3-l\ &351 " 3s! » al ealhsr ala dSe clas ll Ails <sba» Tybi5 3 
coca) ·dill de Ce) dsf» /sty al<Sly A<ll Ahas y» oSaall <ysllall Rsbaall 

.(A±oles a)! le 50al) + cilay ll Cy» 66e jbsiil 

5$l jes+ ·s» ®aY l r's cs 3gsl 5 A<10l lsstill i Cy ye) 5bail) Asal9 olsy 

(H. Lingxuan, E. David, 2004).4, e· e.:,, All u~I ~ J~ y,.iili.JI ~_,.JI ~~ u~ c)c- 

Hop-Count Technique 

4 • • 

• 
• • • 7 

• • 
5 • 

• 
6 

• 
• 8 

• 



~ " I 
.. · 4.A-UA distance vector Ui i 1 , •• 

.. . ,_ x . ~ ~ interior routing protoco -l:!.l:>-1 c..r · .. -' I"'~ 
(J;!_F (P .. : ~ _, .).,:i ~ 

Lais A<syll Us+-e3! 55l Al5-] 

(direct seeds). 59/'4l Jjl Ce 5yil ye {a2sf ,ill 7ilall -2 

.4-1...._;_, ~ wl...,_.,1- ~ti ~I ( indirect seeds)lS.fa-"1.1 °.)~ 0.).J~I .).J~I 0:H AJWI -3 

Jl.wl I~ ~ ~ J.a;!_, 0 J~ JSl (~I J.J~I J.le- Jg\) J:!Jh y.asl ~ ~ JI.le- ~ .J:! 
~ ~ 4:!-i\:i 180 y ~I F_,14 .).lS:! lS.P-"1.1 .).J~ O_)~I u.o ~yJI Jjl...i)I ~ ~~ 

.~\:i 30 ~ ~~ 'JL..i.) ~JJ 

~ _, ~ e! y c} J.J¥1 wi\S 4..lb c} ~ ~ ~ lY.UI l"lfilll -1 

,lad c99\56I 53l35 gs! gssy 499 ,Hi» y6 3sll 95515 l! e, s deus =2 
.A4,l0.l Asta ,# 35il 3as 5al4jJ <is5 4ls 

: ~b ~ e} _,.JI .:!:~ .:i....:w_..., 

• CJ¾- e! Y ~ J-'~ AJ\:iSll JI.ii.. - 1 
·.).J~ JL..,Jj t..S:lA -2 

~_):a c)c- t9l_,.JI .lJ~ <.s9 •)\ ~I .I._(., • .. · ~ ~ y_,.,..i.itl l.lki :Monte Carlo Localization (MCL) 

:4.la.o .LI\.,.\ ,_ ......... , I .. I .L.:. 
.. <J::>. ..,- ~("fa~ 411111110 wr 

-lS_;::,.YI .:ii.JI Ail . . .. " -~ , ~~ y c:p <....S.)AJ ~ o~I (A',.!t(ill) :~}11 ~yJI -1 

LO = {set of N random I t· . oca tons m the deployment area} 

sl) :&,st1 Al6 y -2 

maximum )<.S~I ~ _;..JI_, , ~\..JI ~I .. , 1 • ~ _,.J c..J'IL..il ,_ J.J.l:J\ -~ II A\ .. \\ .. , . I\ • • .. ~ ., • 2fal) aisa) A9l9all Cs- 

.( velocity 

p(l, ll,) = 
·1 

.lZ:V - max 

0 



MCL 

• 
• 
• 
• 

• • 
Node's.actual position 

• •• • ···~· .. . • ... r: •• • 
• •• • • • • • • • • • • • • • • • • . ··~ ... •• • .. , ..•. 

• 

Seed node: 
knows and 
transmits 
location 

• • • • • 
iijilill ~fa :(1.4) JLlll 

(eel ssle!) @4yl l Al4 yll=4 

. .bp..J I JS ~ ..bliill UC' w'-4_,h...J I ~ ~I I"'~ ~I ojlc,l 

• ;jy .sf a ,±lf {sy gle l1dis Claslall Ha Css )cisys Si» ye 35l ®s· ? "" 
(H. Lingxuan, E. David, 2004).~ ~_,_;a.JI J_,¥1 ~WI ~1_,..JIJ 

·5)-s· Ai» A&lsi» 

·! 5\3! 0s5 4As Se Cle &4ll i le/ls5 {ilsls 21s56 ·5l 2all as.5 3Las-2 - I"' -t:_,,,.. - I"' 

: l+i _,L..i.o 



• 1• •1\ 1- ..b.u.all.J li6 ... tti 3 . SYSTEM OVERHEAD l"l.bll ~ . . y - 
- ,_ ~ ' ii.II ~ _, 
A.c- y.,i ~ _, J-' . - • 'I ~ THROUHPUT 

L -'I . ti WW-! l...A w~ . 
· - 11 lt:ilL w~~I _, wla _,..,....... .? . • - 
~ t-'9Y ~ ·-' - . , 'I - =-w1 J aii.11 uc, wL.. _µ1 4.9.l ~ 

.i;~4,JI fiC' J-'~ _, oy.,i. J • 

.:.l~IJ c)&, IJW.:-1 4£1,..;;,.ll ◄;SL.:lll .:,ts+J,31 ,} ~1_,.ll ,l,!.i.:..S :4,~I ;,..l.;.lll 1.8.2 

Localization in WiMAX Networks Based on Signal 41:ii·noll o.,;l.Ji~\ o._9! 
Strength Observations 

4-,.,,IJ.l ~ (Mussa Bshara, Nico Deblauwe, Leo Van Biesen) ,:,__,h4ll l"\i 

(WiMAX NETWORKS)¼y.JI ~I w~I I"\~~ t-91_,...ll -l:!~ > ( Bshara,2005) 
sis 2i ,is S, A<Ll ctStll &-lsll tgsU 1ss (RSS) s5LY! s5 cilelf Cle ltaiel 
i5) 6» 52e3l &4 yd/ elSll 4ls5by 5<Lll 55gs.XU zl34W 3sil 5has alsy! 7al all 

.t9l_,....l l .l;!.l::i.'.i wl..~ c) A.....y.ll ~lfo>!l l"y,iJJ ul.a.JI c).o JS> ~jy, 9~\ ~ts'.i 
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,3,1 341, 3y4l 39.call 5(2.1)3+ silly, e2 
Specification Type 

Quantity 

1 
Pentium 4 1800 MHz, 256KB cash 

RAM 512 MB, Hard Disk memory, . HP 
. 10GHz Monitor, Keyboard , Drive ? 

mouse 

HP PSC 1410 
1 

128 MB minimum San disk 
1 

TP Link 
point (AP) 3 minimum 

Microsoft Windows XP professional - 

Visual studio 2005 ­ 

Microsoft office 2003 ­ 



~~I .;Jl..AcJI 2 .9 .1 

~ , -:II u..JI .J t..,._)ji ()A ~'1 ~I ~'-:!);ill .>,l~I 
• , - • \l;.;.1 1 ~ ~ ~ -· <.;, -~ i" •• 

Wireless device(like laptop with WNIC) - 

Access points - 

.Microsoft Windows XP professional - 

SQL server 2005 - 

32l 9ball 2.9.3 

ell:t} kg g shill cAlts] 2.10.1 



No. 
Software Quantity Cost 

1 Microsoft Windows XP professional 
1 $ 284 

2 Microsoft visual studio.NET 2005 1 $129 

3 Microsoft office 2003 1 $ 209 

Total cost $ 622 

.44ill ysh41l 43l 39lb.a A5l5 :(2.3)U3e 

No. Name No. of Time in Cost/month/worker Total cost 

workers months 

1 System analyst 2 1 250$ 500$ 

2 System researcher 1 4 300$ 1200$ 

3 Programmer 2 1 350$ 700$ 

Total cost 2400$ 



No. Item 
Recommended specification 

Quantity Cost 

- 

1 Laptop Computer 
Dual core 5750T 1 1100$ 

- 

2 Flash memory 
128 MB 1 5$ 

3 Printer 
HP PSC 1410 1 1 29$ 

Access point (AP) Tp- link 3 120$ 

Total cost 1334$ 
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- - - y\..A,JI ulsll 
9yshll 

- •lij!ill yWI 4, 
1334$ 

As %yl 9ball 
622$ 

44 yt4all _9lb.aal 

2400$ 

s±Yl al.all 
50$ 

,-\es Y 
4506$ 

ll1.lll 4•1,i,ti11 i..Ll\S:U\ 2.10.2 r .. .. .. 

No. Item Recommended specification Quantity Cost 

1 Mobile device 1 1100$ 

2 Access point (AP) Tp link 3 120$ 

Total cost 1320$ 



" 

Software Quantity Cost 

No. 

Microsoft Windows XP professional 
1 284.9$ 

1 

Total cost 284.9$ 

Us] , 3.±,l/ A,3l,,tl) c3l\<l/ :(2.8)Use ·r ~ ~~ ~ . 

No. Name No.of Time in Cost/month/workers Total cost 

workers months 

1 System administrator 1 1 200$ 200$ 

2 System developer 1 1 250$ 250$ 

3 System maintenance 1 1 300$ 300$ 

Total cost 750$ 
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~~1yWI 
284.9$ 

~~tyWI 
750$ 

,2J\es YI 

2354.9$ 
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al&J] ~~I 

4506$ 
»s-ill <alts 

2354.9$ 
l.:'J; !i,ll ~I 

6860.9$ 
,\es YI 
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