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Evyoprotieg

Oa Nfeha Kotapyxds va evyoplotNom tov emiPAénovia kadnynty pov Ko Anuntplo
Zgtvolmohp o omoiog pov avadece Eva BEpa eEopeTikd evolapEPoV Kot 0 0moiog Kot
KAmo1ov TpOmo GLVEBOAE GTN S1EVPVVOT] TOV YVAOGEWV LoV OGOV apopd Kupiwg GTov
TPOYPOUHOTIGUO KWVNTOV GUOKELOV OAAG kot TNV avdmntuén véov pedddov yo
TOTIKOTOINGN O €0MTEPIKOVG ydpovg ywpig v xpnon GPS. Otwpd o611 0
OLYKEKPLUEVOS KaONyNTg 6ivel T duvatdTNTa GE POITNTEG VAL OVOTTUEOVY EQPAPLOYEG,

G€ KIVNTES GLOKEVEG, Ol OTOTES OTIG UEPES LG EYOVV HEYAAO EVOLUPEPOV.

Emiong, Ba nBéra va guyoplomio® Toug cupeottntég pov Kot ¢ilovg Xpioto, Koota
Kot Méipro amd tovg omoiovg elyo v Voo, o€ TVXOV SVGKOMES Hov, 6e OAN TV
SLAPKELN TNG TPOSTADELAS LLOV Y10 TNV EKTOVIGT TOV GKOTMV KOl GTOYMV TNG TOPoVGOS
IMA®UOTIKNG Hov gpyaciog. Oewpd 6Tt n Pondeld ToVg, 68 ELYVYOTIKO Kol TPUKTIKO
eminedo, Nrav peydAn. Akoun opeiim vo vyoploTom Kot Ta moudld to omoio Edmaov
o€ péva eite pukpn eite peydin Pondeia Kot dev Exm TV SLVATOTNTO VO TOLG OVOPEPD

070 TTaPOV KEIPEVO.

Axéun, Bo MBeho va evyopiomom tov Xpiocto Aaovold kabmg kot tov Avopéa
Kovotavtivion ot oroiot pe Bondnooav apketd otnv vVAOTOINGN TOV TPOGOLOLMTY TOL

KM Onka vo vAoTom|cm.

Téhog, B B va evyaplotTom tov Oed mov pe a&iwoe, 610 TEAOG TNG NUEPOC, VO
TEAELDO® TNV SIMAMUOTIKY L0V gpyacio pe emruyio Kot Vo TPOSPEP® UE TOV OKO OV
TpOTO TNV Kowotnta Tov TUnpetog [IAnpogopiknic tov Iavemompiov. H Bonbeia Tov
NTOV TOAD CMUOVTIKY] OTIG TPOCOTIKEG QPAGELS AMEATIGIOG 1) KOL SLUGKOADY KOl LoV
£00E TNV YLYOAOYIKN “éveon” va ovvexlocw oyne®vVToS TG OVOKOAIEG OV

OVTILETOTIGO.
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Iepitnyn

O yevikOTEPOG TOUENAG e TOV OTTO10 AGYOANONKA GTNV SITAMUATIKY OV epyacio fTav N
TOTKOTOINGT G€ E0MTEPIKOVS YDPOovg Ywpig v ypnon GPS aAld pe v ypnon

TANpoeopldv and to Access Points.

v epyocia[8], avamtdybnke po €QOpUOYN Yo TNV OTOKEVIPIKOTOINUEVN
(Decentralized) tomikomoinon péoa ce €0@TEPIKOVS YDPOLG. Avti M HEB0d0g gixe TO
HEOVEKTNHO OTL 1 TOTIKOTTOINoN NTOV TOAD apy™n Kot avtd Kafuotepohoe TV eQapoyn
va Bpel v tomobecia Tov ypnot AOY® Tov peydAov apyeiov - radiomap - yio To omoio
oV Kabe Tpoomdbeia TomKonoinong amd v epapuoyn Ba éxpene vo to Somepdoel.
H devtepn pnébodog n omola ypnoyLomoteital, 6T LEPES LAG, EIVOL 1] KEVTIPIKOTOHEVT
uéboodog (Centralized) xotd v omoia 0 ¥poTNG AMOGTEAAEL GLVEYMG OEOOUEVA AT TO
TEPPAALOV TOL GTOV Server Kol 0 Server e TNV GEPE TOL ATOGTEALEL GTOV YPNOTN TV
tonoBecia tov. To mAeovéktnua avtng g pebddov givar n mord ypriyopn n dadikdoio
tomkomoinong. [apodia Tavta avt N HEB0OOG deV LA TOPEYEL OGPAAELD GTO OEOOUEVQL

KaBd¢ o server EEpet avd oo otiyun mov Bo Ppicketat o xpnoe.

[No v enthivon tov TpofAnudatov mov £xel | kdbe nEBodog, 6e VT TNV SUTAMUATIKN
epyaoia, avomtoydnike o adyopiBpog Bloom o omoiog cuvovdlel ovolaotikd ta OeTikd
Tov 000 peBddmv ko pag mopéxel ac@dAslo oto OedoUEVOL MG OAAG Kot apKETA
ypNyopn Oladikacio avedpeong g tomobesiog Tov ypNnotn. LTS TS OUTAMUATIKNG
epyaciag v TéAel glvar 1 pHeAéTn ko m oOykKplon g Kabe mpocyyiong yio va dovpe

670 TéA0G Katd Tdco M Bloom mpocéyyion Oa £xet To avopevdpeEVe OTOTEAEGULATA.

O Bloom aAyop1Bpog, meplodikd, GTEALEL GTOV SErver GUUTIECUEVES TANPOPOpPIES, VITO
nopo1| €vog bloom vector, ot onoieg faocel avtov Tov bloom vector, o server ano@ocilet
mo1o pépog tov radio-map o amooteilel oTo ¥pMoTn. TeAkd Tov amOGTEAAEL Eva, LKPO
uépog tov radio-map, Bdocet Tov bloom vector, to omoio o client To ypnoiponotel yio vo
KAQveL Tomikomoinot. Me avtd tov Tpdmo Kot 0 YpNoTNG £XEL OCPALELD GTO dESOUEVA KoL

1 TOTMKOTOIN O YIVETOL APKETA YPTYOPO AOY® TOV TEPLOPIGUEVOL peyEBovg radio-map.
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Yvvolkd a&loloyndnkav ot Tpeig mpooeyyicels pe 6vo dapopetikd data-sets o UCY
Dataset kot to KOIOX Dataset. A&oynOnkav pe Pdon Tov OGLUVOAIKO ypOVO
TOTOLKOTOINGNG, TN KOTAVAAMGT EVEPYELOG KOL TOL UNVOUOTO OTOGTOANG Kot AyNG and
KOl TPOG TOV YPNOTN. ZOUPOVO HE TO TEPALATO TOV TPOYLOTOTOWONKAY TAvV® GTOV
npocopoloty, moapatmpnoope Ot Yo to UCY Dataset, o Bloom aiydpiBuog
Bertidveton kKotd 80% OG0 apopd Tov xpdvo, Exet 83% mio Alyn katavdAwon evépyelag
kot téhog 80% mo Alyn ypnom tov Oiktvov o ocvykplon pe v Decentralized
Tpocéyylon. Xto id1a enimeda kivnOnke kot 1 xpnon tov KIOS Dataset, 6mov o Bloom
aryopBpoc Pertimdnke kotd 60% 660 apopd tov ypdvo, nerta mapatnpnOnke 60%
o AMyn xpnon g katavaimong evépyetag kot téAog 80% mo Alyn ypnon tov diktHov.
Oocov agopd v Centralized npocéyyion givor moAd kaidtepn, and v Bloom, kot yio
ta dvo data-sets. [Toporatavta n Bloom pag divel v acedieio yio To dES0UEVA TOV

ypNo o€ avtifeon pe v Centralized pébodo.

v
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Kepdioro 1

Ewayoyn

1.1 Baowo vnopabdpo 1
1.2 Yrokivnon g epyociog 4
1.3 Tlepiypappa epyaciog 5

1.1 Baowo vropadpo

YOoppwva pe tpdceates otatiotikeg [17] or avBpw[16]mor mepvodv 1o 80 pe 90% g
dOPAc TOVG HECH OF EO0MTEPLKOVS YMPOVS CLUTEPLAAUPAVOUEVOV Kol TOV
KOTOGTNHAT®V, EUTOPIKOV KEVIPWOV, TOVETIGTN IOV 1] akOun Kot aepodpopiov. Emiong,
0 70% TtV KAMoewv and Kivntd TAEP®VOo oAl kot To 80% tng xpnong o1adtkTOoL
ocvppaivouv e KAeloTOVG YOpOoVG. [16] To Mo MoV GTATICTIKO CLUUTEPACUA EIXE ©OC
AmOTEAEG O TO EVTIOVO eVOLOPEPOV OGOV apopd Tig epappoyés indoor Location-Based
Services (LBS) «xat location-aware. I'a moapddetypo ™ xoaBodnynomn kot
TOTIKOTOINGT OT0 £0MTEPIKO €vOg ktnpiov. o va ypnoomocovpe t€10100 €id0VG
epapuoyég, ol omoileg va Aertovpyovv pe oakpifei kKor o Kovovikd puBud oe
E0MTEPIKOVS YMPOVG £ival TPoPaveéG OTL 1 Tomkonoinon ogv Ba yiveton pe v ypnon
tov GPS. Avtd yuwti apevog 1 ypnon tov GPS dvokora pmopel vo Agttovpynoet
E0MTEPIKA AOY® NG UN KOALYNG TOV, OQETEPOVL 1| GLVEYNG YPNON TOV OTOTEAEL
TPOPANUO GTNV KIVNTH GLOKELT] OGOV APOPA TNV YNAN KATOVOA®OGCT eVEPYELNS. AVTO
elye o¢ amotéleopo ta tehevtaion 15 ypdvia vo vmdpyel por €viovn HEAETN
TPOTAGGOVTAG OBPOPO GLGTNUATE TOTIKOTOINONG GE ECMTEPIKOVS YDPOVS OGS
vrépubpeg, Bleutooth, Radio-frequency identification (RFID), Ultra-wideband (UWB),
video cameras, ultrasound, Wireless Sensor Networks (WSN) kot Wireless Local Area

Networks (WLAN)[4].



Ot mo mOAAEG amd aVTEG TIC TEYVOAOYIEG UTOPOLV Vo Tap€yovv ynin okpifela
TomKonoinong, motdco cvviwg ypetdlovion akpo eEomAoud Yo vo LTopEGOVY va
dovAéyouv pe axkpifela kot vo Exovv €va KaAO oamotédecpa. Amotteital, omAaon,
Baowkdc eEomMopdg dmwg to transmitters kot ot avtéveg to omoia  fonbovdv o
TOMKOTOINGoN. AVTA OU®G EKTOC TOVL OTL Y10 TNV EYKATAGTACT TOVS XPeldletan apKeTdg
xpovog, emiong, Kootilovv kol okpPd mwpokeWEVoy va eykataotafovv. ZVVETMG,
OPKETO GLGTHLOTO TOTIKOTOINGNG KaTaAyouv va kavouv yprion WLAN’s opeilovtog
TNV XPNOT TOVG, GTNV EVIOVI TOPOLGIN TOVG, GE £0MTEPKOVG Ydpovs. H tomobecia
umopel va mpocdlopiotel o€ eninedo dwpotiov kdvovrog ypron twv RSS onudtov ta
omoia e&dyovtal, TeMkd, and to yerrovikd Access Points mov pumopei n cuokevn pog vo
avayvopioet. ‘Etol, kivntég ovokedeg ot omoieg dwartibevtar oty ayopd, Ommg
smartphones kot TopmAéteg umopodv vo ypnolomombodv ywpic Kopud oriloyn oto
VAKO ToVG YTl ovvB®S, TETOOVL €I00VE GLOKEVES, gival eEOMMOUEVEG e GUGTNUA
avayvoplons Access Points yio mpocfaom acvppate 6to Stodiktvo, Kot £TI61 He HOVO

L EQOPLOYT] Ol GLOKELES €YOLV TNV OLVATOTNTA VO, GLAAEEOLV TETOWOL €100VG

TANPOQPOpiEC.

To 1 elvar ot RSS tyéc Ba 1o dovpe kol mo KAT® avaADOVTAG UE AETTOUEPELD TNV
epappoyn mov mpwtddnke to Korokaipt tov 2011 ko viomomOnke omd por opddo
eoutnt@v, n omoio. ypnowomotel axpPag, avty ™ pEOodo g TomKomoinong ot
e0mTEPIKOVS Ydpovs. H mpocéyyion €xel 600 @doeig: v @don xotd tnv omoia
ocvAAéyovtar OAa ta RSS Fingerprints yuo kdBe onueio, Eexyoplotd G €0MOTEPIKNG
tonoBeciog mov Bélovpe vo mhonynBovpe (6mov avtn 1 dadikacio yiveton e T xpnon
EUTOPIKNG KVNTNG ovokevng). Emerta €yovpe 1 dgvtepn @dom, kotd v omoia,
ylvetor m mwAONYNON GTOV Y®PO, UTOPeEl vo vmoAoyiotel 1 tomobecio Tov
ypnoonowwvtag to wapodvte RSS Fingerprints, ta omoloe cuAAEyel o0 ypnotng ekeivn
mv otyun, Ppiockovtag v kaAvtepn ovtiotoiynon oto radio-map, to omoio €xet Ta

J€J0UEVO TOL GLAAEYNKAV GTNV TPMTN PAoT Yo KaOe Tomobesio oTov Ympo.



H epappoyn mov viomomnke to Koalokaipt tov 2011 €xer to Ovoua Airplace[l].
[Tpdkettan yio o TAot@opua, 1 onoio Oo exeényndel pe coenvio TapaKATo, TV oToin
o ypnom¢ Mmopel va eykotaotoet oto Android smartphone tov kot vo TNV
ypnoporomoet. [eptrappaverl v dnuovpyio Tov radio-map kot £gel TV dvvaTdTNTO
dipeong Tomkomoinong Onwg emiong Sivel Kot TNV dSuvaTOTNTA TNG YPNONG SLUPOPETIKMV

aAyopiBuov yio vToAoyo o TG Tomofesing Tov xpnoT.

INo va popéoovpe va Exovpe éva Pacikd vToPadpo yio TNV GUYKEKPIUEVT] OUTAMUATIKY|
gpyacio onpovikd gtvorl va ereEnynoovpe Kamoovg Pactkods optopovg T OGTE Vo

YIVEL TTO KOTOVONTY) M HETEMELTO ENEENYNON.

RSS Fingerprint: Ilpdkeiton yio cvykekpiévn popeomoinom minpogopiog tnv omoia
™V ToPEXEL 1| KIVITY] GLGKELN Ot TIC TANPOPOPieg Tov AapPdvel amd To Access Points.
Kdébe fingerprint Oempodpe 61t elvan otiypaio mAnpogopio. 1 omoio TPOEPyETAL TV

dedopévn otryun omd 6Aa T Access Points mov Bpioket.

‘Eva. RSS Fingerprint £yet cuviBw¢ v cvykekpipévn popoen: timestamp, Longitude,
Latitude (1 X, Y Otav mpoketton yio ecmteptkods yowpovg), MAC Address tov Access

Point, kou to RSS (Received Signal Strength).

To RSS Fingerprint eivan mAnpoeopia, n onoia givor aropaitntm yo v TonKOTOINOT
oe eomTEPKOVG Ydpovc. H ovAioyr RSS Fingerprints eivon m mpoetopacio, xotd
KAmoov TpOTo, N 0moia YIVETOL OO TOV YPNGTN LIOYPEMTIKA TPOKEEVOD VO UTOPEGEL
UETEMELTO TO GLOTNHO VO evToTilel T Tomobecio Tov 6TOV E0MTEPKO XMDPO, TOV OO0
Bpioketat. [a v deknepaimon avtod Tov 6TOYOL YPNCYLOTOLEITAL, CTNV TEPITTOON
pog, ypnorn kwnmg ovokevng eite Android, eite iOS pe Aoyiopikd, 10 omoio

JEKTEPAULMVEL QT TNV AgrTovpYiaL.

# Timestomp, X, ¥, MAC Address of AP, RSS

1324951868652 41.36557385305664 37.36746597296039 6@:0b:fd:4a:71:06 -70
1324951868652 41.36557385305664 37.36746597296039 6@:0b:fd:4a:71:b5 -89
1324951068652 41.36557388305664 37.36746597290039 00:0e:35:32:07:6b -89
1324951063652 41.36557388305664 37.36746597290039 00:0b:fd:4a:71:0d -92
1324951063652 41.36557388305664 37.36746597290039 00:0b:fd:4a:71:09 -93
1324951063652 41.36557388305664 37.36746597296039 00:0b:fd:4a:71:d6 -95




Yyqpa 1.1: RSS Fingerprint

Kd&be RSS Fingerprint amofnkevetor e opyelo ©Tn KNt GLOKELH, TO ONO{O
YPNOUOTOIEITOL Y10 TNV LETATPOTN TOL G€ &va AALO apyelo, To omoio 0 ovopdlovpe
radio-map. I'la v dnuiovpyio Tov v AOY® apyeiov, 6TV TEPITTOON HOC, YiveTon
YPNOM Server [e Tov Omolo EMKOWVMVEL 1 KIVNTN HOG GLUOKELN KOl TO OMOGTEAEL G
avtov. AkorovBwg o server Bacetl tov rss-log apyeiov onpiovpyet to radio-map, o
omoio éxet v oakdAovOn popeomoinon: #Longitude, Latitude, (1 #X, Y yuw
€0mTEPIKOVS Ydpovg) [OAa ta mac-addresses OAwv Tov Access Points 1o omoia
avayvopiotnkav] kot akoAoVbwe oe KaBe véa ypappr éxovpe kot po tomofecio M
omoia akoiovBeitar amd OAa Ta rss-values yia kébe éva Access Point Tov avayvopioe 1

KIVT|TI] GUGKELN).

INa mapaderypa yo to mo wéve RSS Fingerprint (Zynua 1.1) Oa elyope to axdéAovbo

Radio-map:

#X, ¥, B0:6b:fd:da:71:06, 00:6b:fd:4a:71:b5, B6:0e:35:32:87:6b, GB:6b:fd24a:71:ad,
80:0bh:fd240:71:09, 0A:6b:fd:4q:271:d6
41.36557368305664, 37.36746597290839, -70, -89, -89, -92, -93, -95

Xyfpa 1.2: radio-map
To radio-map pog ponddé oy tomkomoinomn akpPag yrori mhéov yvopilovue, pe v
Bonbewd Tov, mOcO duvatd ofjua Eyovpe and KGO Access Point yio kéBe tomobecia pog.
[Teprosotepa Ba avarlvBovv ot Tapovsioon g epapuoyns Airplace, epappoyn mv
omoia Kot ypnoporomoope. Exiong, to 1010 epaprootnie Kot 6t telpapatikn uébodo
NG TOPOVCAG SIMAMUOTIKNG Epyaciog pe 0o €idn data-set, Ta omoio NTAV OLGLUGTIKA

radio-maps.

1.2 Yrokivnon ¢ epyaciog

[Tapoin v okpifelo kot v emitvyion TOL TAPOLGLALEL M| AVATTLEN TG MO TAVE
EPAPLOYNG - TNV 0Toia TAPOLSLAL® TOAD TEPIANTTIKG 6TO LITokEPAAao 1.1- aiveton

vo mopovctdlel TpOPANUE GYETIKA HE TOV YPOVO TOMIKOTOINGNG TOL YPNOTNH GTO



eowtepkd meplPdAiov oto omoio Ppioketar. Ewdikotepa, otnv mepimtwon O6mov o
xpNotng BéAel va cuAAEEEL aTotyeio omd Eva PEYEAD EGMTEPIKO YMPO Kot Ol Tomobeaieg
oTov y®po mov mpémel va cVAAEEEL T RSS Fingerprints eivon moAréc. Xe avtiy v
mepinTwon onuovpyeitol £va peyaio radio-map, To omoio 1 GLOKELY] GTNV TPOGTAOELN
™G va. 10 domepdoet kabvotepel apketd Adym g kabvatépnong tov I/O mov éxouvv ta
GLGTNUATO TOV NAEKTPOVIKMOV LTOAOYIGTOV. ZMUeldveTal g 0Tl Kabe @popd mov o
xpnoms {nté tnv Ttomowkomoinom mpémel €ite va dlamepdoet OAo to radio-map m
EPAPLOYT €lte TPEMEL VO dlamePACTEL 1| dopn, T.). dour Toov hashmap[5], otV omoia

gtvon avePacpévo to radio-map.

"o Tov A0yo avtd, amotipdtal £vog VEog TPOTOG TOTIKOTOINONG G E0MTEPIKOVS YDPOLS
KOTG TOV 0010 M KIVNTI] GUGKELT €XEL £vaL O UIKPO 0pYELO Yo TNV TOTIKOTOINGT TOV
YPNOTN, TN oTiyun okpioc mov BéAel vo tomucomonbel. Apa, €xel v amapoitnn
TANpoopia Tov BEAEL Yo TO GVYKEKPEVO onpeio Tov PpioKeTal TV TOPOVCH GTUYUT.
Avt6 10 apyeio ivar opkeTod Yo Vo TOPOVGIAGEL GTOV YPNOTN TNV GMOGTH Tonofesia Tov
kaBmg 1 omépacn OAov Tov apyeiov dev €xel kKavéva vONuo, a@oh M PN
TAnpoeopia PpickeTol LOVO o€ £va LEPOG TOL OPYEIOL Y10 L0l GUYKEKPIUEVT] TOTOBEGTOL
otov yopo. Kat’ enéktoomn n npocmélacn 0lov tov apyeio ke popd eivar aypelactn

KaBmg N TAnpoeopia mov avalnrovue BpickeTon povo oe Eva uéPog tov radio-map.

Téhog, eivor mOAD oNUAVTIKO, KOTA TNV TOTIKOTOINGT TOL YPNOTN, O OLUKOUIGTNG
(server) va unv umopel va pabet - Phoet Twv deSOUEVOV TTOV EVOEYOUEVMSG GTEAAEL O
¥PNOTNG - TN Ttomobecia Tov yprotrn. Avtdg elvar €vog onpovtikd mopdyovioag tov Oa
npémel va. ANeBel vdyv yoo MV ovamTLEN HOG VENS TPOGEYYIONG TOTKOTTOINONG O

E0MTEPIKOVE YDPOLG,.

1.3 Mepiypappo g epyociog

310 I WOTO KEPAANIO TAPOVGLAGTNKE 1| LILOKIVIOT, Y10 TV AVATTLEN TPOTMV KATA TOVG
omoiovg 1 TOMIKOTOINGN G€ E6MTEPIKOVS YDPOLS Bar yiveTon mo amodoTIKd dAAG Kot te

ACQAAELL OGOV OPOPE TNV YVAOGCT TOL UTOPEL Vo £XEL O OOKOMIOTNG Yo TNV Tomofecia



TOL ¥PNoTN oToV YWpo. Emiong, mapovsidostnke to £volohoykd vwoPabpo £Tct ®oTE Vo
LITOPOVLLE VO OVOPEPOLLOGTE TTLO AVETO OTN SLOdIKAGTI0 OVATTLENG HeBBd®V. XT0 devTepo
KeQGA010 TPOKELTOL VO, TOPOVGLACOVIE TO HOVTELO, TO Oomoilo ovamtOyOnke amd Lo
opdoa @OITNTAOV OTO TOVEMIGCTAUO MHOG TO omoio epapuolel oty mpdén v
TOTIKOTIOWGY| G€ E0MTEPIKOVS YDPOVG. AKOUN, B0 TAPOVGLAGOVLLE [0l ETEKTACT OVTNG
NG TAATQOPLOG OV VAOTOMONKE 0TO TAAICLL TG TAPOVGOS SUTAMUATIKNG EPYACIOS.
210 pito kepaiaio Bo yivel EKTEVIG TAPOLGINOT) TOV TPOPANLATOG TOL ONULIOVPYOVV Ol
dvo mpoceyyicelg (o1 dVo alyoplOpol TOTKOTOINGNG), 0L 0ToiEg LVITAPYOVY UEYPL TOPA,
Kot Ba avaeepBodv e Aemtopépela ot AOYol Yo TOvG omoiovg odnyndnkape otnv
avamTuEn por vEag TPOGEYYIoNG TOTIKOTOINONG 0€ €0MTEPIKOVS YMpovs. Emiong, Oa
yivouv Katavonta, to BETIKA Kot To apvnTIKG TV TPOGEYYIGEDV aVT®OV, 0AAG Oa yivel
KOl for opytk] vOEN avapopikd e ) véo TPOCEYYIoT TOL TPOTEivETAL. XTO TETOPTO
KePAAoto B avaivbel ektevdg N avamtuén g vEAG TPOGEYYIoNS TOMIKOTOINONG GE
ECMTEPIKOVE YDPOVG KOl TOG oVTN 1 TPocsyylon Ba mapéyel 6TovV YPNoTN UEYAAN
ac@AAEL OEOOUEVMV KOl YPIYOPN TOTMIKOTOINGT 060 emiong kat wo Afyn Kotovaimon
EVEPYELNG OTN KIVNTN GLOKEVT TOV. XTO TEUATO KOL EKTO KePaAaio Oa yivel avapopd
OTOV TPOCOUOI®TY] TTOL VAOTOWONKE Yo Tn cVYKPION TOV TPUDV TPOGEYYICEDV Kol
TOPOVGIOCT) KATOW®WV TEPAUATIKOV anotehecpudtov Pdoel cvykekppuévov data-sets.
Téhog, oto éRoopo kepdrowo Ba eipoote oe 0€omn vo TOPOLGLAGOLUE TO. TEMKA
CLUTEPACUATO KOL TIG EMMTAEOV PEATIGTOTOMGELS TOV UTOPOVV va Yivouv. TéAog, 6To
[Mapapmpo A moapovcialovpe éva delypo TV OVOADTIKOV — OTOTEAEGUATOV TNG

TEPOLOTIKNG HOG LEAETNG OE TIVOKEC.



Kepdiaro 2

H mhot@oppa yeotomo0étnong Airplace

2.1 Ewcayoyn 7
2.2 Movtého tov Airplace 8
2.3 Enéxtaon g mAatedppag Airplace 15
2.4 Eyxatdotaon tov Airplace oto Tpumpo ITAnpopopiknig 17

¥10 kePdAoo avtd B avaldoovpe e AETTOUEPELN TAOG YivETOL | Xprom Tov Airplace
Kol TO HOVIEAO, TO omoio ypnowomoteital Yo tomikomoinon. Ev ovveyela, 6o
TOPOVGLACOVUE AKPIBADS TOV TPOTO TNG TOMIKOTOINOTG, 0VTOC DGTE VO YIVEL EVIEADG
katavont] n DRA (Decentralized Radiomap Algorithm) mpocéyyion otmv omoia
Bacileton to Airplace. Emiong, 0o avamtuyBodv Aentopepdc ot d00 mPoGeYYIGES TOL
VIAPYOLV OTIG UEPEG MaG aAAd emiong Oa yivel Kot ava@opd otn véa TPOGEYYIoT, M
omoio. mpotetveral ce T TNV OWA®UOTIKY gpyocio. Axdun, yw vo eiloocte mo
Kkatovontoi, Oa yivouv Katavontoi ot Adyot yua Tovg omoiovg odnyovpacte oty Bloom
TPOCEYYIoN, N omoio pmopel vor AVoeL Ta TPOPANUATE TV dVO AAA®V TPOGEYYICEMV.
Téhoc, mapovoidlovpe o enéktaon g mhatedppag Airplace mov €ywve oto mAaicio

NG TOPOVCAG SUTAMUOTIKNG EPYOCTOC.

2.1 Evooyoyn

To Airplace eivan pia epappoyn n omoio avartoyOnke Katw amd TV eniPAeyn ToL KO

Anprepn  Zetvaimovp (emPrémovia kabnynt) pov) kot tov ko Xpicto Aaovold

(owaktopkd @ortntn) oto Ilavemotquio pog). H apywkn 10€a ¢ epapuoyng frov n



TomKOTOmon o€ e€MTEPIKOVG ydPovg ywpic ™ ypnon GPS. Avtd viomomOnke ota
mlaiocw tov project tov pobnquotoc “Ilpoypoppoatiopnds Zvotudtov” amd ouddo
eottntev. H viomoinon otedfnke pe emtoyio Ko petd and npdTacn tov kadnynt pog
- KOV ZgIVOMTOVp - Guve)IoOUE TNV LVAOTOINGT TNG EPAPUOYNG YO TOTIKOTOINGT O€
£0MTEPIKOVS YDPove. H epappoyn axoviovbwe tapovcidotnke 6e Demo 6to cuvédplo
IPIN (Indoor Positioning and Indoor Navigation) [6] otnv [loptoyaria, omov eiye
emtoyla. H ovykekpiuévn eeapuoyn emektdbnke oto mAoiclo TG TOPOVCOS
SMA®UOTIKNG HE TNV AerTovpYia avayvodpiong opopwv Bdcoetl Tng mapovcag BEong Tov

xpN ot kot T ANy tov RSS tipdv.

2.2 Movtélo Tov Airplace

To ocvotqpa avtd epapudotnke oe Android ocvokevég, akoAovOmdvrac o
APYLTEKTOVIKY] POCIGUEVT) GE KIVNTEG GLOKEVEG KOl OTN ¥PNoMN OKTOLOL. ApYIKY, TO
KOGTOG Yo emKOvovia gtvor yapnio, ot mepintmorn cvvexoVs TomKomoinong amnd
TOAAOVG YPNOTES, O10TL OVCLICTIKA YiveTon 1 xpron NG HeBOS0L OOV 01 TANPOPOPIES
Yl TOTIKOTOINGT GTOV GULYKEKPIUEVO YDPO Pplokoviol omokAEISTIKG oty idt TV
Kwnt ovokevn). Eniong, yt avtdv axpipog tov Adyo dev vrapyet Bépa cupedpions cto
dikTLO KOOMOC 0 YPNOoTNG amAd kotefaletl T TANpoPopiec amd TOV server pio Kot Povo
Qopa, Yo Kabe ympo, kol mAonyeitar otov ydpo. Katd devtepov dev vadpyet TpoPAnua
JppoNG TANPOPOPLOY TOV XPNOTH TPOS TOV Server ylott opkiBdg o VTOAOYIGUOS TG

TOTKOTOINONG YIVETOL TAV® GTNV KIVNTH GLOGKELT KOt O)l GTOV Server.

‘Eva tonwd oevdplo tomwkonoinong pmopet vo meprypapel oe tpio Prparta: (o) O
YPNOTNG UTOivEL GE Eva E0OTEPIKO YDPO, OTMG Y10 TAPAGELYLOL QPOITNTIKEG £0TIEG 1| OF
éva euUmopkd KEVTIPO 1 aepodpoplo, o omoiog eivor kalvpévog pe didpopa WLAN
Access Points. () H xwvnt cvckevn| tov ypnotn Aopfaver 6Aa ta apyeio (RSS radio-
map Ko parameters apyeio) amd TOV TOTIKO Server pe po poMg emkovavia kat (y) o
YPNOTNG TOMIKOTOEITOL OO UOVOG TOL AveCAPTNTA YPTCULOTOUDVTIOG HLOVO TN TOTIKN

YV@OGN TOL €xEL, ONAadN, T0 Katefacpévo radio-map mov €YEL GTNV GLGKELT] TOV KO TN



ovveyy Myn RSS fingerprints wov Aapfdver exeivn v otiypr| avdioya pe tov tOMO

OV €{VOlL GTOV ECOTEPIKO YDPO.

H apyttektovikn tov Airplace mapovsialetor oto Zynua 2.1 kot amoteAeitol amd Tpeig
epappoyés. Ot 2 glvar epapproyég mov Tpéxovy o€ Kvntég ovokevéc Android (Airplace
Logger kot Airplace Tracker) kou n dAAn eivar | epappoyr RadioMap Server, n omoia
TPEYEL OTOV LIOAOYIGTY Kol £xEl TN Asttovpyia evog server. Ot mo mave epappoyés Ha
TOPOLCLUGTOVY MO KAT® avoAvTikdtepa. [evikodtepa n epapupoyn Airplace Logger
napéyel T ovvatotnta cvALoyNG RSS dedopévav, ta omola amobnkevdel Tomkd otnv
Kwvnt ovokevn. Emeta, n epappoyn Airplace Tracker vAomotel ) tomkomoinon tov
¥PNOTN oToV Ydpo, evd o RadioMap Server givar vrevBuvog yio ™ dnpovpyio Tov
radio-map ¥pnNoponoldVINS oKp®OG 10 apyeio mov GLAAEKTNKE Kot dnpovpynonke
and v epappoyn Airplace Logger. Emiong, €xet v guBivn amoctoAng tov teAkov
apyeiov radio-map o€ TOAAATAOVG auTNTEC OAAG akdun Kot emmAéov apyeia, To omoia

elvan onuavTiKd Katd TNV TomKoToinon, Onwg givol To parameters apyeio.

Airplace Logger

Radiomap
Parameters

Airplace
Tracker

Distribution Server

Zynpa 2.1: ApYITEKTOVIKI] CVGTI|LOTOS TOTLKOTOIN GG TOV Airplace.



Epappoyn Airplace Logger: H epapuoyn Airplace viAomomnke yopw and 1o Android
RSS API ywo ocbépwon kot Aym OSelypHdtov TV OedoUEVOV Yo GUYKEKPIUEVES
tonoBeciec. Avtd ta delypota meptrapPavovy tic MAC devBivoelg kot ta emineda Tmv
RSS (Received Signal Strength) v xé0e éva amd to yertovikd Access Points mov
Bpiokovtol yOpw and T Kwvnt cvckevn. Eniong, amobniedel Tic cuvetaypuéveg yio
ocvykekpévn tomobecio mov Ppioketon o ypiomc. H apywn o06vn g epappoyng
TOPEYEL GTOV YPNOTN TIG PACIKES AEITOVPYIES Y1 VO APYIGEL 1] Y10l VO GTOUOATIGEL TNV
avalnmon yw Access Points. Eniong vndpyovv puBuicelg, otic onoieg o ypnotg €xet
™ SVVOTOTNTO VO OPIGEL TO APYLTEKTOVIKO GYXEOL0 TOV £0MTEPIKOV YDPOL GTO OTOI0
0élel va copdoel, va opicel To dvopa Tov apyeiov oto omoio BEAEL va amobnkevovTal
T OE0OUEVO OAAGL Kot Vo opicel TOGH delypata Vo TopaAaPAvEL 1| KIVITH GUOKELY|
KaBe @opd mov Béker vo kdvel AMyn mAnpogopidv (BAéme oynua 2.2). Apywkd o
ypPNog opilel Tov aplBud tov dstypatwv mov BéAel va AapPavet yio kdbe tomobecio
TOV GTOV Y®po Tov BEAeL va cvALEEEL otoryela (BAéme oynqua 2.2, 6to PEGO) Kot PETd
LETOKLVEITOL GTOV YMDPO, EVED Y10 TNV GLALOYN TOV GLVIETAYUEVOV O ¥PNOTNG KAVEL KAMK
OTO OPYLTEKTOVIKO GY€010 TN Tomofecia mov Ppioketor ekelvn T GLYKEKPIUEVT GTIYUN.
Téhog, apovd o ypnotg miécel otnv oB6vn 1 tomobecia mov Ppioketar Kot
TOPOVGLOGTOVV Ol cvvietoypéves (BAéme oynua 2.2 apiotépa, 6eEd Tov KOLUTLOD
Record info..), cvAhéyer ta dedouéva méloviag to Record info... 6mwg @éveron

EexdBapa 6T0 oY 2.2.

Ta dedopéva mov cLAAEYTNKAV amodnkebovtal TomiKd oe éva log apyeio Kot ot xpnoTeg
UITOPOLV VA TAGO GTIYUN VO SLOVELOVY TO 0PYEI0 GTO GUGTNUA Y10 VO EVILEPDCOVY
¢to1 1o radio-map, to omoio Oa dwcel apydTEPA TN SVVOTOTNTO TAONYNONG TOL ¥PNCTN
OTOV YMPO. ZVYKEKPIUEVA, Ol YPNOTES Umopovy vo. opicovv v IP d1evbvvon kot tov
apBpud tov port tov Radiomap Server pécm twv Preferences, ovtwg ®dote va
Katopfooovv pe ovtdv tov Tpoémo vo aveBdcovv to TEAKO log apyeio Tovg

YPNOUOTOIDVTOS TPOTOKOALO KEWLEVOU.
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2l @ 16:26 \ A

RSS'Logger Indoor 3
‘ ) (® Samples Number
fsl 5 samples
10 samples

P 15 samples
Scanning in progress...

20 samples
r ]

25 samples

30 samples

oy YN

s

Preferences Close Application

Zyqpo 2.2: Zriypotona o6 Ty epappoyn Airplace Logger.

Eopappoyn Airplace Tracker: H gpappoyn, n omola etvor veevBovn yia ) tomikonoinon
ToL YPNot, TPExel ota Android smartphones Kot €mKOW®VEL [LE TOV SErver yuo vo
katefdoel to radio-map kot 1o apyeio parameters, To omoia €ivar avaykoio. Me v
amofnkevon avTtdV TV apyeiov o ¥pNotng £xel T duvatdTTo TAEOV Vo apyicel T
Tomkomoinom ympig va €yl kopd e€aptnon pe tov Radiomap Server. H diemagn tov
Airplace Tracker mapovoidletor oto Zynua 2.3 (aplotépa), OTOL 0 YPNOTNG UTOPEL Vo
opicetl Ta dikd Tov Preferences (yio mapddetypa 10 apyltekTovikd o010, TIC pLOUIcELS
v kotéfocpo towv apyeiov amd tov server k.0.k). Emiong, pmopel va emiééet
omolodnmote aAyopiBuo embopet va tpéyxel yio tn tomkonoinon. H opdda, n omoia
gvbivetal yio ™ TEMKN vLAOmoinom OAng TG TAATEOPUAG, VAOTOINGE O1APOPOVS
alyopiBuovg Paciopévovg ot ypnon RSS Fingerprint. X Alota avtdv tov
alyopiBumv mepriapfavovror ko ot €€ng: K-Nearest Neighbour (KNN), Weighted K-
Nearest Neighbour (WKNN) [2][13], probabilistic Maximun A Posteriori (MAP),
Minimum Mean Square Error (MMSE)[17],[15]. Eriong, n mAatedpua vrootnpilet 600
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state-of-the-art aAyopiBpovg, ot omoiot eivan avamtvypévol e ecmtepiko. [lpdxetton yia
tovg Radial Basis Function (RBF) networks [12] kot yuo tov Subtract on Negative Add
on Positive (SNAP)[11] akyopiBpo.

H ovykekpyévn epappoyn vroompiler omAn Asrtovpyion 6cov agopd to B€ua g
tomwkonoinonc. H mpdtn Aettovpyia givor n xpnon tng Tomkonoinons oe mporypotikd
rpovo (Online Mode) evd 1 dedtepn Aettovpyia eivar 1 ekTipnon Kot 11 GLYKPION TOV
SPOPETIKOV  OAYOPIOU®Y  YPNOILOTOUDVTOS TPOVTAPYOVTIO Oedopéva Yol OOKIUN
(Offline Mode). Ztnv Aettovpyia tov Online Mode petd and to kotéfacua tov radio-
map ond tov Radiomap Server xou petd omd v emAoyn tov aiyopibpov mov Oo
emiéEel o yprotng umopet vo tomkomomBet otrypnaio Ttatdvtag anid to kovuni Find
Me kot opEGMS, GTO aPYLTEKTOVIKO GYE010 TOL £yl emAéCel and mptv, B eppavicet v
tomoBecion Tov. Mio evohokTiky] Agttovpyion mov €xel Tn OLVATOTNTO VO EMAEEEL O
YPNOTNG, YpNnoomoldvag v Online dadikacia, sivar 1 yprion tov Track Me. Otav o
YPNOTNG Aowmdv gvepyomomoetl TNV Aetpovpyia tov Track Me (natdvtog o avtictoryo
kovuni) tote N gpapuoyn evromilel ™ Tomobecia Tov ¥PNoTN THV ®PA OKPPDOS TOV
TAONYEITOL GTO KTNHPLO 1] TOV ECAOTEPIKO YMPO OV emEAeEe va mhonynbel. Xe avth v
nepintmon, oniadn g Aertovpylag Track Me, o vmoroyiopds g tomobeciog Tov
xpNnot (mphowvog KOKAOC) evnuepovetal kdBe €va OELTEPOAENTO €VA Ol TOALEG
T0m000GieC TOL ¥PNOTNH OTO APYITEKTOVIKO GYE010 ONAMVOVTOL HECH TOV KOKKIV®V

tedeldv. (PAéme Zynua 2.3, oto Péco).

2ty mepintoon tov Offline Mode, 1 epapproyn TPOGPEPEL GTOV YPNOTN TV EMAOYN
NG TPOCOHOIMONG €vOG UEYOAOL OPOHOVL EMLTUYNUEVOV OLTAUOTOV TOTIKOTOINGNG
(e101k0TEPO, €Vvo apyeio to omoio amotedeital amd pepikd@ RSS Fingerprints to omoia
&xouv ovAieyel amd SPOPETIKEG ToMobesieg KAl UmTOPOLV va amofdnKevtovy oTNV
sd-card onw¢ axpiPmg dtav cLAAEYOVTOL GE TPAYLATIKO ¥pdvo). Avth 1 Asttovpyia, N
omoia mopovcidleton oto Zynua 2.3 (de&1d), sivor pAAAOV ypMoiun Yo T @OpT®ON
dedopévmv mpog dokiun (ya mapadstypa évo RSS log apyeio to omoio cuAdéytnke pe
mv epapuoyn Airplace Logger). Avt) n Aettovpyio (Offline Mode) €xer okomd vor det

™V anddoon Tov Kabe adyopifov avaioypa Le To o KOTM KPLTHpLoL:
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Xpovog exktéreonc: Métpnon tov pécov ypovov mov ypelaletor otnv Tpdén yia vo

EKTEAEOTEL 1] TOTIKOTTONON oTO smartphones.

NP 0 0 1 Q) 18:47
Find Me

® Info

Average Positioning Error:
2.40m

Average Execution Time:
81.04ms

Total Power (CPU):
33138.00mW

Preferences

Algorithms Close Application

Axpifeta tomikomoinong:

[Topovcidletl o HEGO GOAALLN TOTIKOTOINGOMG TOL 0POPOVV Ta, test fingerprints.

Zypa 2.3: Zriypotona o6 Ty egappoyn Airplace Tracker.

Katavaiwon evépyelag: YmoAoyiopOg TG KOTOVAAMOY €VEPYEING TOL UTOPEl va
KooTicel oty pmotopia, pe v ypnon tov Power Tutor [14] koatd v dudpkela

TOTIKOTOINGONG GTIG KIVITEG GUGKEVEC.

Epoappoyn tov Radiomap Server: O ocvykekpiévog server givor o vmevbuvog yio
onpovpyio tov teAMKoV radio-map kot OAOV TOV TAPEUPEPDOV apyeiwv, Ta omoin
BonBovv v epapuoyn Airplace Tracker va moapovcidcel v tomobBecion Tov ypnot
otov ywpo. Otav o server gvepyomoleital TOTE AVOUEVEL OUTNOEIS A0 O1APOPOVG
YPNOTES, o1 omoiot gite Eyovv £towna dedopéva palepéva Yo 0moGTOA G oVTOV Eite
avalnTovVv amd TOV Server To. amopoitnTo apyeio yio va apyicovv Tomkomnoinon otov

YOpo (Zymua 2.4). T'a va dnpovpynoet o server to radio-map apyeio dwomepvd OAo o
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owbéoa RSS Log apyeia, ta omoio mbBoavdg vo dnuovpyndnkav amd Saeopovg
xpNotes, kot varoyiler v péon RSS tiun avé MAC devBuvvon. Avtd to kdvel pe tov
VTOAOYIGUO TOV HEGOV Opov omd Ola ta detypato (samples) ta onoia paledtnray amod
kéOe Ceywprot) tomobesia. Téhog, dAeg ot Tipég cvpmélovion kal amodnkedovion ce
éva povadikod radio-map apyeio £€1o1 ®ote KA Ypappun va ovoeEPETaL 6TOV HEGO OpO
tov RSS tipudv oe ovykekpyévn tomobesio (cuvretaypéveg oniaodn X,Y) vy ke
otAn omv avtictoyyn MAC 61e06vvon. Me avt) v pébodo eéaleipetal o BopvPog
ot RSS petproeig wg eniong kot ot axpaieg Tipéc. Emiong, 1o telkd radio-map eivon
amod0TIKE GUUTIEGUEVO, dIvovTag GTOV YXPNOTN TN OLVATOTNTO TOTIKOTOINGNG GTOV
YOpo 66O To YpHyopa yiveror kabMG Kol ol LOVOOIKY Tomkomoinom (1 epappoyn
ypewaletal v mTpooméAacT, OAOV TOV apyeiov). AkOuUN HE TNV cuumieon Tov apyeiov
umopet  epapuoyn Airplace Tracker va koteBdoet o€ mo pikpd ypovikd ddoTnuo To
dedopéva mov ypewdletor. Ta mapdociypo, oto Kévipo Epsvvov KOIOX tov
navemiomnuiov Kompov pe yopo 560 tetpayovikd pétpa, pe 9 WLAN Access Points
Kot pe 105 povodikés tomobesieg to péyeBog tov radio-map eivan mepinov 32KB won

ype1dleTon EAAyIoTO dEVTEPOAETTA Y10 VO TO KATEPAOEL.

‘Eva. dAho moAD evilopépov opaKTnploTikd tov server egivor OtL pmopel va
TPOGOPUMCEL TIC TOPAUETPOVS OV YpeLdleTon kKibe adyOplOUHOC Yo £vOl GUYKEKPIUEVO
OUVOLO OEOOUEVDV TTOV €YEL AmOoTEIAEL O YpNoTng Yo emelepyacia. o mapdaderypa 1
emhoyn pwog tung K yu tov KNN akyopiBpo dev elvon aonpovin kot pmopei vo
emnpedoel TV enidoon Tov ovykekpiuévov aAdyopiBuov. H viomoinon €xet yiver pe
T£TO10 TPOTTO £TGL MOTE VAL EPAPUOCTEL L0l OTOSOTIKT) TPOGEYYIOT] Y10l TV OVTILETDTION
avtod tov {NTHOTOG Ypnolponolwvtos Vv epapuoyn Airplace Logger, palebovrag
emmAiéov RSS odelypata yo emkdpwon tov dedopévov. ‘Eneita o KNN alydpBuog
TPEXEL, OTNV HEPLA TOV server, pe dlapopeTikég Tinég Tov K kot 1 mo katdAAnin tiun
emiéyetal. Mo mapopol Tpoceyyion eeapuoleTat Kot yio. Toug dALovg aAydpiBpovc.
Me avtdv axpiPac Tov Tpdmo, o server dnuovpyel to RSS radio-map kot petd emiéyet
TIG KOTAAANAEG TYEG Y10 TO GUVOLO TO TTOPUUETPMOV OV amodnkevel o €va EexwploTod
apyelo to omoio petagpépetor pe 1o avtiotoyyo radio-map otnv epapuoyn Airplace

Tracker.
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© © ® Radiomap Server

File Edit Help

Stop Running Indoor Module State: Running ‘ Start Running Outdoor Module ‘

Start Run...

Starting Indoor Radio Map module
Indoor Radio Map module started on polybiblio-laptop with IP:PORT [127.0.1.1:65510]
Listening for connections [Indoor mode]...

Server Pending Connections
Indoor Mode | Outdoor Mode

AA Client Host Name Port | Time Connected I Type I Data Exch)|

Create Indoor Radiomap ‘ l Create Indoor Parameters/RBF Weights

Tyqpa 2.4: Zriypotomo and Ty gappoyr) Tov Radiomap Server.

Inuewwvoupe 6t to Airplace givan Bacicpévo oty Decentralized mpocéyyion.

2.3 Entéxktaon g mhat@oppog Airplace

Yto mhoiclo TNG OIMAMUOTIKNG EPYOciog £YIVE Kol ETEKTOOT TAVM GTNV LOIGTOUEVT
mhatedpuo Tov mapovoidotnke oto IPIN *11. H enéktaom apopoldoe v mepimtwon
omov o ypnotg Ba NBeie vo mAonynBel o€ Eva oAOKANPO KTNplo, To omoio Oa elye
TOAALOTTAOVG 0pOPOLG. Xe 0vTh TNV mepintmon Oa Nbeke, Kotd Vv kivnorn tov ctov
YDOPO, N EPAPLOYN Vo avayvopilel TV TepinTmon Tov 0 ¥pNoTng petakivnOel oe GAlo
OpoPo vo yivel OLTOUATN EVOAAOYT TOL OPYITEKTOVIKOD OYE010V Kol TEAOG Va

QOPT®OOVV T KATAAANAL OEGOUEVA Y1O0L GLUVENLOT] TNG TAOYNONG GTOV GALO OPOPO.

O 1pOTOC Y10 VO UTOPEGEL 1] EPAPLOYN VO OVOYVOPIGEL TOV SLOPOPETIKO OPOPO NTOV M
ypron tov RSS tpwdv o cvvdvacud pe kamown Ponbnrtikd apyeio .floor, o omoio
amoTEAOVVTOL OO KATOLL OEOOUEVO TOL OVTIGTOLYOL OpOPOL Kot PACEL OVTMOV KAOE
@opd mov M KNt ocvokevn AapPdvel oe mpoypotkd xpdvo RSS tpég, yivovran

Kamotot EAeyyot ko amopacilel og mo .floor apyeio avtioToryel.

[Ipogpyacio: Katd t @don g npoepyaciog Ba mpémel va. GLALEYOVV KOVOVIKE Ol TILESG

ue tov Airplace Logger (BAéne vmokepdloto 2.2) Kol vo ATOGTOAOVY GTOV Server yio
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onuovpyia Tov radio-map. O server dnuovpyel to radio-map. ‘Enerta fdoet tov radio-
map Bpiokovpe tov péco 6po twv RSS tpwov ya kabe MAC diebBovvon kot to

Kataypdpovpe oto .floor apyeio tov opd@ov mov avticTolyovce To radio-map.

B@:1f :6c:a8:eb:ql, -163.3

B@:1f :6c:af:eb6:08, -167.72500000000001
00:0e:84:4b:Bb:9f , -1685.97142857142858
00:0e:84:4b:0Bb:cB, -95.71600000000001
74:eq:30:e7:85:9q, -162.47999999999999

Xympa 2.5: Mépog amo éva .floor apyeio. llapovoraler Tny MAC 1e00vvon kon Tnv péon RSS Ty

TOVL.

A@ov dnuovpynbovv ta .floor apyeia yio kabe 6po@o mpootiBevion oty sd-card pali
pe o Al apyeio. Katd v ¢don g tomikonoinong, 6mov o ypnotng Aapfdvet tig
RSS tipég and ta yerrovikd Access Points, tomikomotleitor 6tov Ydpo oAAL TOVTOXPOVA
eréyyel edv ot RSS tyéc yuo v ovykekpypévn MAC 61e06vvon Tov GUYKEKPILEVOD
Access Point, givor mo kovid ce kdmowo omd ta .floor apyeia. e O6molo O6poPo
avtiotoyel, faocet Tov floor apyeio, maipvel +1 mbavotnto va eivatl 6ToV GLYKEKPIUEVO
opoo. I'a mapaderypa av o ypnotg Ehafe v MAC dievbvvon: 00:1f:6c:a8:¢6:a0 pe
RSS tyn -100 xon €yovpe csl.floor (yia tov tpmto 6pogo) 00:1f:6¢c:a8:¢6:a0 pe RSS
T -92,3 ko cs2.floor (v tov devtepo dpoo) ko 00:1f:6c:a8:e6:a0 pe RSS  tiun
-101,3 1018 N ovykekpyévn MAC d1evbvvon Bempovue 6TL oviKeEL GTOV TPDOTO OPOPO.
Avt 1 dwdikacia yiverot yio kdbe TAnpogopia and kabe Access Point mov AapPavet o
YPNOTNG KOl GE OMOOV OpoPOo avTioToyoVV meplocdtepeg MAC dievbivoelg tote
emAgyetal 0Tl Oa givol avtdg Tov TPEMEL VoL TPOVSIALeETal GTOV XpNnotn. Av givarl o
1010¢ 10TE MOpApPEVEL OC EYEL. AV glval SPOPETIKOG Amd TO TOPOV APYLTEKTOVIKO GYES0

T0TE T0 OEO0UEVO OALALOVV SVVOLIKAL.
H mo ndvo pébodog pumopet va epappooctel pe ) mpovndheom 0Tl 0 YpNoTNG GLVEAEEE

nepimov i6o apBud tomobecidv GTovg 600 N TEPIGGHTEPOVS OPOPOVS TOV EYEL TO

KTNP10.
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2.4 Eykatdactoon tov Airplace oto Tpnpa IIAnpogopuciig

Y10 mhoiclo g mopovGOS OWMAMUOTIKNG epyaciog £ywve yaptoypdenon OAov Tov
Kmpiov TOL TUAHOTOG NG TANpoPopikne. BéPaia pwAdvrog oo yoptoypdonon
evvoovpe v ocvAloyr RSS Fingerprints oe 6Ao 10 KTplLo and onueio o€ onueio Twv

ECOTEPIKOV YDOPOV.

Avto éyet yiver yuo 000 Aoyovs. Amd v o va €yovpe €va peydlo data-set, To omoio
pnog éxet Pondnoer yoo v mepopatikn pog pebodoroyion pe v xpnom  Ttov
TPOGOUOI®TN Kot omd TNV GAAN Yo vo pmopel OmO1060NTOTE YPNOTNG O OTOI10g EYEL

Android kivnt cvokevn va TAonynbei 6’ avtd ava oo oTryun.

[Na va pumopel Aomdv o ypnotg va maAonynbel 010 KTHPLO HOGC ONUIOVPYNCOUE Lol
wotocerida (BAéme oynuo 2.1) oty omoia o ypnotg Mmopel va Kotefdoet Tig
epapuroyég tov Airplace, va Bpet Tov Tpdmo OV YpnoIponotEiton | TAATEOPLO Kot TELOG
EXeL TV OLVATOTNTA VO O 1010G VO KAVEL TIG TNV YOPTOYPApilon (Ue TNV YpNon Tov

Airplace Logger) yia tov 616 Tov Y®po kot va Thonynbet avd oo otiyun.

ANpovpyNGopE TV o TAVEO GEAId apevog Yo vo OiEOVILE Kol v TOPOLGLAGOVUE GE
OMOVONTIOTE MG AEITOVPYEL VT 1 EQOPUOYN KOL TU KOVEL, OPETEPOV YO VO UTOPEL
OTO10G TPMTN POPE EIGEPYETOUL GTO KTINPLO TNG TANPOPOPIKNG Vo TAonyn0el 6To KThplo

YOPIic KAmTO10 KOTO.
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Home HowtoUse About [ Follow us on Twitter

DY
RSS Logger Indoor

Let's navigate indoor

Download for Android

Features Videos

Touch where you are in your architecture plan, on the screen [ RSS Logger appllcatlon J
of the phone using the application AirPlace Logger.

Push record info each place you stand and collect your own

information using AirPlace Logger application. This

information will be used then when you want to position in your

indoor place
Choose the floor plan you want to navigate, in your AirPlace
Tracker application, by choosing Preferences -> Floor Plan

Choose your algorithm to use for indoor positioning. Different

Yympa 2.1: Zrrypoétono oo TV 10tocerida Tov Airplace
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Kepdararo 3

AlyoprOpor Tomkomoinong Me ITApeg Radiomap

3.1 Ewcayoywa 19
3.2 CRA mpocéyyion (Centralized Radiomap Algorithm) 19
3.3 DRA npocéyyion (Distributed Radiomap Algorithm) 20
3.4 AZloAdynon TV TEYVIKOV 22

3.1 Ewoayoywka

[T xétew Oa yivouv kotovontoi ot aAyopifuot Yo TOMKOTONGY, TOLG OTOIOLG
VAOTOMCOUE GTOV TPOCOUOIWTY], AVOTTOYONKOV GTO TAOIGLOL TNG TOPOVCHG EPYOGIOG
ka1 O dovpe Tovg AOYous aKpPdg Tov odnyovuacte oty véa Bloom mpocéyyion mov
ntav kot 10 Pacikd {nuo 67 otV TNV OWAOUOTIKY gpyacio. Xto mAaiclo TG
TEPLYPAPNG TV adyopiBuwyv Ba yivouv eniong Katavontd to d1dpopa TPOPALATA TOV
mopovotdlel Kabe oAyOplOUOC Yoo TOMIKOTOINGT KOl MG OUTE ETAVOVTOL HE TNV

EI0AYOYN TNG VEAG LOG TPOGEYYIONC.
3.2 CRA tgyvikn (Centralized Radiomap Algorithm)

Y o0t TNV TEYVIKN O XPNOTNG apov Ppioketal oe pio. Tomobesio, £6OTEPIKE TOV
KINpiov, amocTéAAEL GTOV server ta 0edopéva, To omoia AauPdvel ekeivn v otiyun
amd Vv ovyKkekpévn tomobecio mov Ppicketat. v mepintwon pog o client otéAAet
ta. RSS dedopéva mov Aappavel oe mpaypatikd ypoévo, otov server. O server AapPavet
TO. oVYKEKPEVO dedopéva, Emerta evtomilel v axpPn tomobecion tov ypnoTn,
dedopévou 0Tt €xetl to avtiototyo radio-map, Kot TEA0G 6TEAAEL TiGm TNV Tomobecio Tov

xpnot. H cvykekpipuévn mpocéyyion €xet ta axdAovba xopoKInploTiKd:
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» Katavalwon evépyerog: H ypnon g CRA mpocéyyiong cvuvemdyston ) youmAn
Katavaimon evépyetas. Avtd cuopPaivel emeldn 6Aot ot vroAoyicpol yivoviot 6TV
pepua tov server. Emopévamg, n kvt pog cvokevn dev Ba €xel kOmolo emmAéov
KOGTOG GTNV KATOVIAMON EVEPYELOG.

* Xpovog vroloyiouot g tomoleaiog: H vroloylowun oydg otov server givol ToAy
peyaAvtepn amd tov client, ®¢ €K TOVTOL 0 VTOAOYIGUOC NG TomoBesing Tov
YPNOTN YIVETOL TOAD 7O YPHYOpQ TOPE TNV MPO TOL KATAVOAGDVEL O client yio
voloywopd g tomobeciog tov. Emiong, n amoctodn g tomobeciog and tov
server otov client, kooTilel EAdY10TOVG SLUOKTLOKOVE TTOPOVG.

* Ilpoarooio npocwnikay dedouévav: OGOV apopd T TPOCTAGIN TOV TPOCSHOTIKMV
dedopévav tov ypnotn n CRA mpocéyyion dev eivar kabdrov koA kabdg o
server yvopilel avd mdoa otiyun mov Bpioketal o ypnog, aeov avalnteitol n

tomofecio TOv 0O TOV Server.

Airplace Logger

Aithpa
<RSS Sidvuopa >

>

Airplace

Andvinon Tracker
<tonoBeoio>

Radiomap Server

Xympa 3.1: Apprektoviki g CRA
3.3 DRA tgyvikn (Distributed Radiomap Algorithm)
[Tpokeévou va mepropicovpe t0 TPOPANUO TNG TPOCTAGING TPOCOTIKMV OEOOUEVMV
npoteiveton 1 DRA mpocéyyion (Distributed Radiomap Algorithm) (BAéne Zynua 3.2).

¥’ oot TV Tpocéyylon eivan Paciopévn Ko 1 TAatedppa tov Airplace, v omoia

e€nynooaype e AeTTOUEPELD GTO VITOKEPGANLO 2.3.
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H DRA teyvikn €xetl o To KATm YopoKTNPIoTIKA:

» Katavalwon evépyeiog: To apyelo, T0 omoio amocTéALEL O YPNOTNG GTOV Server,
otav €yet Oho T dedopéva mov ypetdletor eivor moAv peydro. To 160 Ko TO
apyeio radio-map mov o server amooTEAAEL aToV Y¥pnot. [ avtdv Tov Adyo M
KIWVNT CLOKELN TTPEMEL VO dlomepdoel avTd 10 apyeio kdbe popd mov Tpémel va
KAvel Tomkomoinon. Avtd €yel ®G AmOTELEGHO TN VYN KATAVAAWOCT| EVEPYELNG
OTNV KIVNTN GLGKELN, TPAYLO AvETIOOUNTO E01KA Y1 TIG KIVITEG GUOKEVEG TTOL M
KATOVAA®GON TNG EVEPYELNG TTPETEL VO EIVAL TTEPLOPIGUEVT).

* Xpovog vrmoloyiouot g tomobeaiog: O client oe avt) TV TPOGEYYIoN €)EL
VIOYPEMON VO KAVEL TN TOTMIKOTOINoT|. X1 TepinTmon mov 1o apyeio, radio-map,
elvar oA peydho (AOyw Tov HEYAAOVL E0MTEPIKOD YMPOL) TOTE O YPOVOG
tomwonoinong kdéfe opd o eivoar moAd apydg kabdg M mpoomélaom evOg
peydAov apyeiov amd Pl GLGKELY, LLE GYETIKA LIKPT) VTOAOYIGTIKT oYV, KOOTILEL
TOAD YpOVO.

* Ilpootoaoia mpoowmik@v Jeoousvwv: AvoQoplkéd He TN TPOCTAGio TOV
TPOSOTIK®OV dedopuéEvmv Tov ypriotn N DRA mpocéyyion eival moAd kair Kabdg n
TOmIKOToiNo Yivetatl axpifdg povo otn TAevpd tov client - dniadn tov yprot -

Kot £to1 kavelc dArog dev yvaopilet v Tonobecia Tov xpnot.

Airplace Logger

Altnpa

e
< Airplace
RSS logs ‘\~ Tracker
° Andvtnon
§ <Radiomap>

Radiomap Server

Zyqpa 3.2: Apytektovikn g DRA.
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3.4 AZLoA0YN 01| TOV TEYVIKOV

Onwg PAémovpe Ko pe TN TEPLYPOPT] TV VO TPOCEYYIGEMV KOTA TS ONOiEg
EMITVYAVETAL 1 TOTIKOTOINOT) GE EGMTEPIKOVS YDPOVG, 01 OVO ALYOPIOLOL LGTEPOVV KOTA
oD o€ Pacikd (ntipata, Ta omoio 0 xpnotg Ba Ndere va elxe emiopéva. Kamowo an’
avtd etvol yoo mapddetypo to G TNHO TPOCOTIKMV JeOOUEVOVY, TO 0molo dev eivat
kaBolov kadd otnv mpocéyyion CRA. Xe avty v mepintoon, onwg eEnyndnke kot
AVOALTIKG 06T0 VIokePdAalo 3.2, o ypnotg dev Ba Nbele oe Kol TePImTOon £vog
1pitog, 0TV TMepinTmON pag o server, va NEepe v axpiPn tomobecio tov ypnot.
[Taporo mov o aiyopiOpog CRA ota {nmipota tov ypoévov dladikaciog TNg
TOTIKOTOINONG Kol TNG KotavdAwong evépyelag eivar egaipetikds, oto (tnue TV
TPOCOTKOV TANPOQopiwv votepel KoTd TOAD. Avtd £xel G AmOTEAEGHO TNV
avalntnon yia po véa Tpocgyyion mov Ba vrepokeAilel To {Tnua TG S0PLANENS TV

TPOCHOTIKMYV OES0UEVOV.

Amo Vv GdAAn, o DRA alyopiBuog mapdrio mov elvar eopetikdc oto (mmua g
SPOAIENG TOV TPOCOTIKOV dEJOUEVOV TOV YPNOTN VOTEPEL 0 KAmOo dAL cofapd
hmpata. Avtd to (nmipata elvon o xpdvog tomukonoinong oAAG Kol 1 KOTovaAmon
evépyelag. 1o (TUa Tov ¥POVOL TOTIKOTOINGNG O ¥PNOTNG AMULTElL Lol TPOGEYYion
Kot TV omoia akplPdg B NOele va Thonyeitatl oTov ydPo gvKOAN Kol Ypiyopa. Eidukd
oe PeYAoVg YMDPOVG, OTMS aepodpdpo KTA, mov to radio-map mpogavag Ba eivar
peydro, o DRA oaAydépiBuog Bo advvatel va mTpoceépel Gtov YpNoTn ypnyopn
tomikonoinon kabdg M mpooméraon Tov (peydiov apyeiov) radio-map, Koatd TnVv
TOTIKOTOINGN, amottel TOAD YPOVO GTNV KIWWNTH GLOKELN T OmOoio €YEL KO YOUNAN|
vroAoyiowun woyd. Emiong, m mpooméhaon oavtov 10 peydAov apyeiov kdbe @opd
omataAdel PEYAAN katovilmon evépyeloc. Avtd Opmg dev to Béhovpe o Kopud
nepintmon yvopilovtag 6t 1 e£otkovopunon evépyelog TNy Kvnti cuokevn eivat Told

ONUOVTIKN.

Avté to cvopmepdopoto To Tapovctdlovpe TNV TPALE TPOGOUOIDVOVTAG OAEC TIG

TPOGEYYIGEIS Yo Vo UTOPEGOVUE VoL doVUE Ta BeTikd Ko tor apvntikd. Kot’ eméktoon
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a&loAoyovE TOVG OAYOPIOLOVG Y10 Vo KOTOpODGOLE 6TO TEAOG VO GLYKPIVOLLE TN VEL

TPOGEYYIGT TOV TPOTEIVETOL.

Katd v didpkela viomoinomng tov véov akydpifuov tomkoroinong eAnencay vaoyv
TOL YOPOKTNPLOTIKA TOL VOTEPEL 0 KABE adyOpOpog Tomikomoinong. 1o cuykekpéva 1
gotioon yiveton oto mpoPAnpa tov CRA dcov apopd v amdKpLYn TOV TPOCOTIKOV
dedopévov. Emiong kot ota 6vo {nmuoata tov DRA 6cov agopd 10 YpOVO
TOTIKOTOINONG KOl TN UEYAAN KoTtavdAwmon evépyelag. Avtd AeOnKav vrdyw mpog
ATOPLYNV, EVA TO TAEOVEKTILOTO TOV KAOE ahyoptBpol emiong eAnencay vroyy Tpog

expetdievon.
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Kepdararo 4

Teyvikn yeowtomo0éTnong pe iktpa Bloom

4.1 Ewcayoyikd

4.2 ®idtpo Bloom

4.3 Ahydpipog tomikonoinong BlooMap
4.4 TTopdaderypo xpriong too BMA

4.5 Yvlqmon

24
25
25
27
29

4.1 Evooyoykad

Ye avto 10 Kepdlao Ba mapovoidoovpe to Bempntikd pépog Tov aiyopifuov kot to

TOG 0 GLYKEKPYEVOS oAyOpOlog pmopel emtiyel OGOV apOpd TOLG GTOYOVG TOLG

omoiovg Baiape. tdyog Tov BloomMap aAdyopiBuov eivarl amd ) pa vo tapet Oho ta

OeTikd  YOPOKTNPIOTIKA TV V0 mpoceyyicewv mov meptypdonoav zmpwv (PAéne

vrokepdiato 3.1 wxor 3.2) aAld, tovtdypova, vo amo@hyel To apvnTikd TV 600

npoceyyicemv. Ot toueig Aowmdv mov ANednkav coPapd vroyy givor o Touéag TG

ATOKPLYNG TOV TPOCOTIKMV dEGOUEVOV, 0 TOUENSG TNV KOVIAMONG EVEPYELNG KoL TEAOG

0 TOMENG TOL YPOVOL TNG TOTIKOTTOINGTC.

[Mpwv dpwg amd v avodvtiky meptypagn tov BloomMap oAiyopiBuov (BMA) Oa

TOPOVGLOCTEL L0l OPYIKT] YVAGT GYETIKA LE TNV amdKPLYT NG TOToBEGING TOV ¥pPNoTN

Kot to eidtpa Bloom.
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4.2 ®iktpo Bloom

Ta @iktpa Bloom mpotdOnkav and tov Burton Howard Bloom to 1970[3], pe oxomnd
™V €£01IKOVOUNGN TOL YDPOL TAV® GE OOUES OEOOUEVMV, TO OTOi0 YPTCLOTOLOVVTOL
Y0 VO AITOVTIGOLV ATOd0TIKA o€ £va cUVOLo emepotTudtov. H 10éa eivan 1 déopevon
€vog davoopatog amd b bits, opiopéva dha €& apyng pe 0, ko kévovtog ypnom h
aveEapra hash functions xatakeppatiCeron éva otoyeio oe h tomobecieg oto

OLVUGLLOL LLE 110 OLLOTOLLOPPT) TLYOHOL KOTOVOLLY].

[No va dnuovpynoetr kdmorog €va Bloom filter yio éva otoyeio tpogodoteital to
otoyelo vy kéBe éva amd to h hash functions yio va mdpovpe h 0éoeig kot va Tig
opicovpe pe 1. T va eréyEovpe Kotd mocov éva otoyyeio eivar HEAOS TOL GLVOAOL
TPEMEL VO GUYKPIVOVUE TO SLAVUGLOL TOV ETEPOTNUOTOS UE TO OLAVUGO TOL GLVOAOUL.
Av pia povadikny pun undevikn Béom 610 S1dvucua ETEPOTNCEMS eV TOPLALEL e TN U
undevikn Béon 610 d1dvuGHA TOL GLVOLOV, TOTE TO EMEPOTNILA OEV VITAPYEL GTO GHVOAO.
Av OAeg o1 un-unodevikég Béoeig Taupralovy tOte T0 GTOLKElO TTPEMEL VaL €fvart LEAOG TOV

ouvorov epocov o Bloom filter dev epmodilet false positives amoteréspota.

To mo onuovtikd yopaxtnpotikd tov Bloom filters eivor 6t vmdpyer éva kabapod
“tradeoff” petald tov b kot ™¢ mBoavoOTNTOS Yoo AavOaopEVO BETIKO amoTELECLA.
Atvovtag, h Béltiotec hash functions, b bits Tov Bloom filter kot M otoyegia pmopovue
va vroAoyicovpe 10 Tocootd twv false positives, to omoia mapdyovior amd to Bloom

filter, 6nwc B eEnynoovpe 610 EXOUEVO VTTOKEPAALO.

4.3 Alyopyog Tomkomoinong BloomMap

Ye avtd 10 vmokeEAAao Ba mapovcidoovpe TV mEPLypoer] Tov BloomMap
AAyopiBpov (BMA), o omoilog peldvel T KATOVOA®OGCT EVEPYEWNG Kl TO KOGTOG GTO
¥POVO TOTIKOTOINOTMG KOl €yyvatal TV omdkpuyn G tomobeciag tov ypnotn amd
tpitovc. Avti v anocstoAn Tov RSS davicpatog amd tov ypiot otov server (Omwg

yivetal pe T GAAEG TPooEeYYioelg Tomkomoinong) o xprots tpowbel £éva Bloom filter,
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70 omoio Oonpovpyeital and €va yertovikd Access Point kot amd v avtictoyyn RSS
T otov server. O server pe  GEPA tov Ypnoyonotel avtd to Bloom filter yia va
Bpet étol Tov pikpd apBud (r << M) tov mivaka, o omoiog Bo Bondncet v cuokevn

amd TAELPAG TOL YPNOTN VA EVIOTIcEL TNV TomoBeTia TOL.

Ta Bacwd Pripata Tov BloomMap ivon ta mo kéto:

1. O ypnotg emAéyel éva povadikd Access Point - id and tov ympo, tov omoio
Bpioketon ekeivn v otrypn kot dnuopyeitar éva Bloom filter pe éva apBpo
gmieypévo and tov xpnot k coppova pe 1o “trade-oft” peta&d g woyvog (Yo
mopdoetypa péyeboc Tov GLVOAOL advINoNg) Kot Tov Padud TG ardkpvyng TG
TPOCHOTIKNG TANpopopiag g Tonobesiog amd Tpitovg, mov embupel o xpnoG.

2. O ypnong npowbei to Bloom filter otov server.

3. O server Bpiokel ta (k) AP-ids, ta omoia ypnoipomotovvral yio vo onpovpyndel
avtd to Bloom filter kot t1g ypappég tov mivaka omd t1g omoieg ot RSS tipuég dev
gtvor unoév.

4. O server omootéAAeL TO amotéAeca 6Tov client, To omoio elval KAmoleg Ypappég
arnd 1o radio-map yio vo pmopécel £IGL 0 YPNOTNG VO, TPOYMPTOEL TPOG TNV

TOTKOTOINONG.

YroBétovpe 611 0 ypnong yvopiletl pio koAn tpocséyyion tov apBpod M and to AP-
ids 610 cvonua kot ta h hash functions (avtd propodv va oproBolv and tov server v
opo TG apykomoinong). Me avtd tov TpOTO UmOpPOLUE Vo €lUAOTE Glyovpor OTl
VIAPYEL avovLpio omd TNV oTIyun mov o server dev Ba €xel v dvvoTdTNTA VO
avayvopicer mowo Access Points 0 xpnotng mpoylatikd avoyveopilel v mpoKeévn
¢@aon. To false positive ration (fpr) divetar and v o katw e&iocwon:
for = (1-e"Mm)h,
mov onuaivet 6Tt 10 h, M ka1 10 k (opiopévo oamd tov ypfotn) UmopovUE v

avayvopicovpe tov aptOud tov b bits yia va ypnoporombovv oto Bloom filter.

Elvon onpavtwd va avoaeépoovpe 0tt povo éva AP-id amd ta Access Points 610 g0pog

OV £YEL TNV SLVATOTNTO VO, OVOYVOPIGEL 1] GUCKELT TOV YPNOTN, (PN CLUOTOIEITUL Yo
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va dnuovpynBet to Bloom filter. Av mévo and éva Access Point ypnoipomomBoidv 1ot
o server o gival og Béon va avayvopicetl ta false positives ta omoia divovtar and to
Bloom filter amd v otrypn mov Ba yvopiler o toyaio false positives mov katd mwhoo
mlavot T vo unv vrepokeAiotovy. 'Etot Ba eivar addvato yio tov xpnotn va axovel

ortd oo Access Points.

To oVvvolo g amdvinong amd tov server pumopet vo pelwbel mepetaipm pe Eva pikpo
“trade-off” 6t0 T0G0GTO TG AMdKPLYNG TNG ToToBEGTNG TOL YpNoth. Mall pe To Bloom
filter o ypMotng pmopel va mpowbnoel kanoeg RSS wAnpogopieg otov server yua vo
UTOPEGEL O server vo. amooteidel Tiow 660 mo pKpd aplBud ypoauumv ond 1o radio-
map. Eniong, n dwdikacio mov cupPaivel 6to pépog Tov server pumopei va yivel pe mo
ypryopo pubud epappolovag ddpopeg texvikég Omws éva index mhve oto AP-ids o1ig
YPOUUEG Ol omoieg €yovv un-undevikég e RSS yo to AP-id 1 axdpn kot youniéd

eminedo bit operators yio vo Yivel 1 ToOTION aKOUN TLO YPIYOPO.

4.4 Mopaoerypa ypions tov BMA

Onwg Prémovpe oto Zynua 4.1, vroBétovpe 611 0 ypnotng oty Béon (X,y) 6mov T
onpaTo EKTEUTOLY omd Tpio dlapopetikd Access Points. Avtd ta Access Points éyovv
TPocOTIKoVS kwdkovg AP1, AP2 kot AP3 kot ta onpata tovg ivar 20%, 50% kot 70%
avtiotoya. O cvvolkog apduds tov M givor 100 Access Points kot €govpe opicet and
mpv éva ovvoro amd h=3 hash functions kot To RSS didvooua tov ypnom eivon V =
{AP1 : 20%, AP2 : 50%, AP3 : 70%}, vmoBétoope OtTL 0 Ypnomg Oéier va

YPNOOTOMGEL TO £nimedo avovouiog yo k = 3.

O ypnotg apyikd vroioyiler to péyebog mov ypedleton to Bloom filter to omoio
dwPePordvel 6t vhpyovv k-1 false positives otnv pepid tov server. Me k=3 ko
M=100, n false positive avaioyic tov Bloom filter vmoAoyileton amd TOV TOTO
fpr = k/M = 0.003. Kdvovrtag yprion v mo Katw positive ratio e&icwon:

b= -hM / In (1-"Vfpr)
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o ypnotm¢ vmoroyiler o b = 12.5 ko opiler 0 b = 12 ywa va givor ciyovpog yia
tovAdylotov k-1 false positives. ‘Eneita o ypnotng emiréysr éva AP-id omd RSS
dtbvvopa (v mapadetypo AP2) ko 1o tpopodotel otig, opiopéves and mptv, hash-
functions Tov Bloom filter yia va dnpovpynocet teAkd to dbdvocua pe péyebog b=12 pe
kamowo bits va aAlalovv oe 1, (yio mopdderypo {0,0,0,1,0,1,0,0,0,1,0,0}). Metd

amootéAel To Bloom filter kot tnv RSS i tov AP2 (RSS = 50) ctov server.

V={AP1:20%, AP:;go%, APJ:rml

€

Yynpa 4.1: Mopdderypa gvog RSS dravdopatog evog ypnotn

Ymv pepld tov server (PAéme oynuo 4.2) 1o Bloom filter ypnowomnoteitor yoo va
avayvopicetl ta AP-ids ta omoia Ba Tov ddGoLVV TV dvvaTdTNTA Vo dNoVPYNOEl TO
1o Bloom filter kou avdroya pe to emheypévo fpr va avtictoryndel pe tovidyoto 3
AP-ids otov server. 'Eva and avtd ta AP-ids, eival to mpaypatikdé AP-id to omoio o
ypNnotng £xel oto RSS Sidvuopa (BAéne Zynqua 4.1). Ta dAla dvo Access Points, dniadn|
AP13 kot AP65 givon ta dxvpa ototyeia ta onoia pog dtacpariilovv v avovouio kot
™V amoKpLY™N TG ToToeGiaG TOL ¥PNOTN APNVOVTAG TOV server va, yvopilel pévo v
mBavotnta tov 1/k. Znueidvovpe d¢ OTL | amOKPLYN TG TANPOPOPiag TNG Tomobesiog
emtuydvetar kabdg o server dgv €xel va amopacicel petad k=3 ocvykekpiuéveg

tomoBeciec aAld petaly k=3 dwapopetikd Access Points. Akdun kot to ygyovog 0Tt o
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server kavetl yprion v RSS i n onoia divetan and tov ypnot Oa eivon povo oe Béon
Vo TEPLOPICEL AVTOVG TOL YMPOLS OAAG Oyt OAAG Oyt va €xel €1 yvdon Tov TG 3

oLYKEKPLIEVES TOTOBEGTES TOV YPNOTN.

O server petd amootéAlel yuo kdBe Access Point mov avtictoiynoe Tig ypoppés (tov
radio-map) mov meptiapfavovv un undevikr] RSS tun v 10 kdBe avtictoryynopévo
Access Point. Ot ypoaupéc tov radio-map emoTpépoviarl TEMKO GTOV XPNOTH O 0moiog
TOpa uropel va Ppel v B€01 TOV GTOV YDPO LE TNV YPNOT TOV YVOSTOV aAyopiOpmy
oV TEPLYPAPN GOV, chvTopa, Kot 6to Kepdrowo 2, oniadn ot KNN, WKNN, MAP,
RBF, SNAP k1) [7]

Bloom filter of user = [ 0] of of 1] o] 1] of o of 1] of o

Matching AP-ids = AP,, AP,,, APgs

Radiomap
loc| APy | APy | APg | | APyg | | APgs | | APy
Xy 0 | 20 | O 0 |...| 20 |...| O
X2¥2| O 0 0 0o |...| O 0
X3,¥3| O 0 0 30 (..., 80 0
X4Yal 10 | O 0 46 (..., O 0
X5Y5 O 0 0 0 0 12
X17:¥17| 10 0 60 |...| 10 0 0
X1g:¥1g| 256 | 50 | 73 |...| O 0 0
X19:¥19| 50 | 65 | 20 |...| O 0 0
X20.¥20) O | 49 | 10 |...| O 0 0
X190:Y190| 72 | O | 16 0 0 0
X191:¥191| 83 0 0 |...] 0 [...| O 0
X192,¥192| O 0 |70 |...| 19 |...| 12 0
X193:¥1903| 0O 0O [8 |... 0 |[...| 56 0
X194:Y194| O 0 0 0 0 43

Yympa 4.2: Mapddsrypo avayvopions Tov ypoppudv tov MATRIX pe tnv ypiion tov bloom filter

GTI|V NEPLE TOV Server.

4.5 Xvlntmon

TeMK®OC, KATOl YOPOKINPLOTIKA TOL VEOL aAyopibpov yio TomKomoinon o€
E0MTEPIKOVS YDPOLG Elvar Tar akoAovba:
» Katavalwon evépyerog: TIohd Kahdg 610 TOHEN TG KOTAVAAMONG EVEPYELNS. AVTO

ocupPaivel kKoB®OG peTd Vv amoctoAn tov client tov Bloom diavicpatog otov

29



server o server omootéAAel miow pOvVo 10 avaykaio pEpog tov radio-map mwov
ypedletal o xpnotg yo va Kavel tomwkonoinon. ‘Etol mépa and to yeyovog oti
otV mAgvpd Tov client ypewaleton mpooméraon evoc pikpol apyeio radio-map
VIapyEL KO TO Alyog ¥pdvoc Ayne Tov apyeiov Tov aVTO GUVETAYETOL KO 7O

Myn KatavdAwon evEPYELOG OO TNV GLGKELY.

« Xpovog vmoloyiouod s tomobeoiog: Ocov agopd TOV GLUVOMKO YPOVO TNG
dwdkaciog g tomikonoinong o Bloom alyopiBpoc mapovoidletor va givor og
wovoromtikd emineda. Avtd ovuPoiver ywatli katd v ddpkelo ™G
TOMKOTOINONG €XEL VO TPOOTEANCEL £VOL GYETIKO UIKPO apyeio apold o server
TEMKA 0mooTéAet éva puépog tov radio-map. Emiong, Adyo tov 6Tt 0 server £xetl va
amootethel éva mo pkpd oe péyebog radio-map amocTEAAETOL GE OPKETA Alyo

xPOVO.

 Ilpootacia mpoowmikwyv dedouévov: Ocov a@opl GTNV TPOCTUGIO TMOV
TPOSOTIK®V dedopévav 0 Bloom adydpBpog eivar o katdAAnioc. Avtd copPaivel
KaOdg 0 adyoplOpog mapéyet pio omAn omdkpuyrn Kot TeEMkd eEac@aiilel Ot 0
server umopel HOVO Vo avoyveopicel £va PeYOATEPO €0pmG NG Tomobesiog Tov

xPNo pHe po mbovotnta Aryodtepn and 1/k.
Onwg Prémovpe mo mwhveo o Bloom adydpiBpog katoapépvel vo @épet €1 TEPAG TOVG

oTOYOVG TOVG omoiovg &yovpe Paiel. AnAadn TV eKUETAAAEVON TOV OeTIKOV TOV

npoceyyicemv DRA kot CRA kot amopuyn Tov apvnTikdv Toug.
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Kepdararo 5

Hewpapatiky MeBodoroyia
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5.2.2 AiKTuaKO Kot EVEPYELNKO LOVTELO 35

INa v ektéheon g mepapatikng pebodoroylog vAoTOMoaUE £vay TPOGOUOIWTH O
omolog £yel TNV OLVATOTNTO. VO, TPOGOUEIDVEL TOVS TPELG ahyopiBuovg kot vo pog
TOPOVCIACEL €V TEAEL TOL OMOTEAEGHOTO Yoo TOV kKGOBe €va am’ avtovg. Mécw Tov
TPOGOLOIWTY £(OLUE TNV duvatdtnta eniong vo opicovue 6moto data-set BElovpe Ko
avOAOY®G VO KAVOLUE TIG Omopoitnteg ovykpioelg yio to data-set. Xtnv mapovca
dovield kdvape ypnorn ovo data-set ta omoio MTOV OPKETA IKOAVOTOMTIKA YLl VO
npoPdrovpe T Spopés TV aryopiBuwv kot va ociéovpe v vrepoyn Tov Bloom

aAlyOp1OoL £VOVTL TOV LTOAOITMV.

5.1 lewpapotiky vrodoun

5.1.2 Ileprypoyn twv data-sets

Kévape yprion tov mo kdto ovimpooonevtikd datasets yioo v a&loAdynon tov

aAyopiBuwv tonuonoinong:
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5.1.2.1 UCY RadioMap

Avt6 10 radio-map oyedidotnke amd dedopéva ta omoiot GCLAAEYONGAY amd Eval TVTTIKO
Kkpro Tov Tpupatog [TAnpoeopikrg tov Iavemotpiov Konpov. Kavape ypnon tpiov
Android smartphones (HTC Hero, HTC Desire kot Samsung Nexus S, PAéne Xyédio
5.1) pe ta omolo poléyape 30 RSS fingerprints (dnAadn RSS tipéc and to Access
Points yia kd0e cuykekpipuévn torobesia) amd 1500 povadikég tomobesieg Kot Guvolkd
45000 fingerprints. Ymapyovv de, 120 WLAN Access Points gykoateotnpuéve otouvg
TEGOEPLG 0POPOVS ATV TOV KTNpiov cvumeprrapfoavopévav kot Tmv Access Points ta
omoio. Ppiokovtol oe YeTOVIKA KTNpl, TO Omoio. Umopovv va aviyvevBovv amd
dpopeTikd pépn tov Ktnpiov tov tunuatog IAnpoeopwnc. Katd pécov 6po, 10.6
Access Points aviyvevOnoav ové tomoBesio otov ktiplo. ZvAréEape to dedopéva

TEPTOTAOVTAG GTO KTNPLO TO 0moio amotereito amd 2900 Tonobeoieg.

5.1.2.2 KIOX Radiomap

MoCéyape o RSS dedopéva péca og tomkd mepipdrrov ypageiov oto KIOX 10 omoio
gtvon k€vrpo gpevvav tov [lavemomuiov Kompov. O cuvoiikdg ydpog eival mepimov
560 teTpay®ViKd HETPO KOt O OPOPOC AMOTEAEITOL OO OPKETA avoLyTd (GTOV OPOPO)
YPOPELD KOl TPOCWOTIKA YPOPEin, EPYASTHPLO, OWUATIO GLVEIPLAGE®V Kol SodPOLOVG,
Yndpyovv gykoateotnuéva 9 Access Points ta omoia ypnoyromoovv to IEEE 802.11b/g
Kol TapEYovV TANPNS KAAvyM o 6Ao Tov 0po@o. Emiong, vmdpyovv pepikd yertovikd
Access Points ta omoio UTOpovV Vo ovOyvVOPLIGTOLV a0 OLOPOPETIKA TUNUATO TOV
opdpov. Kdavape yprion tpudv dwpopetikdv cvokev®mv Android (HTC Desire, HTC
Flyer kou Samsung Nexus S, PAéne Xx€610 5.1) yia va cvAiéEovpe RSS dedopéva amd
to obéopua Access Points yuo 105 povadwég tomobecieg otov 6pogo. Avtég ot
tonofeciec, otov YMpo, NtV YWPoTEG 2-3 pétpa peToED TOvg. XvAAéynoav 2100
training fingerprints mwov avtiotoryovv 20 fingerprints yia kdbe tomrobesio oTOV OPOPO.
INo dokpaotikovg Adyovg cvAléyncav emiong 960 fingerprints yio 96 tomobeoieg (10

fingerprits avd tonoBecia) péca otov YdPo pag.
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Tyfqpa 5.1: HTC Flyer, HTC Desire, HTC Hero, Samsung Nexus S (076 apiotepd mpog T d£816)

5. 2 Ileypopatik) dwdikacio
g ot TV Topaypapo Ba TAPOLVGLAGOLLE TIS aKPPNG AEITOVPYIEG TOL TPOCOUOIWTY|

KaB®G Kot ToL 0EGOUEVO TTOVL YPNCLUOTOWONKAY Yo TNV EKTEALECT] TOV TEPAUATOV.

5.2.1 Ilpooouoiwthg

O mpocopolwtg vAomombnke otnv yA®ooa mpoypappatiopov Java. Emidééape v
YADGOGO TPOYPOUUATIGHOD Java Yo TV LVAOTOINGT Tov KaOADG 1| CLYKEKPIUEVT] YADCTH
LOG TTPOGPEPEL TEPAOTIES dVVATOTNTES OGOV APOPAE GTOVG VITOAOYIGUOVE KOt TIG ETOUUES
KAdoelg Tig omoieg mpooeépel. Emiong, pog €xel Pondnoetl wiaitepo d6Gov apopd v
viomoinom tov Bloom alyopiBuov yio 1o omoio, n Java, elye v dvvatdTTA VO LOG
mpocPépel khmoteg érolpeg hash functions kot €161 va. UTOPEGOVE VO TPOYMPNGOLLLE

LLE 10 TOAAY] EVKOAI TG LAOTOINGN LA,

O TPOGOUOIMTIG VAOTO0VGE OVGLACTIKG TPOTOKOALO client - server. Oewpnoape TmG O
client glvar o ypnom¢ o omoiog mpoPEvel oTNV TOMIKOTOINGN KOl O server givol o
e&ummpem g 0 omoiog PonBa Evav 1| ToALOS xpNOTES TPOS TN TNV KatevOvve. ATd
Vv mAgvpd tov o client dtumepvovoe Eva apyeio, To omoio amoteleito and Eva peydro
e0pwg dedopévov RSS dwovuopdtov to omoio To CLAAEEQE O TPV, KO EKOVE TIG
Aertovpyieg Tov avdroyo pe TNV mPocEyylwon mov Béhape va TpEEOovUE  GTOV

npocopolwtn. o mwoapddetypa ov B0éhape vo dokipuacovpe tov adyopiBpo CRA, Ha
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éotedve kdbe ypouun tov data-set otov server kol o server pe tn o€pd tov Oa
dwumepvovoe 1o radio-map (mov Oa €xer MOM omobnkevpévo otov server) kor Oa
vroAOYe Kot v améotedve micw TV tomobecic Tov. Znpeudvovpe dg OTL VLT TV
dwdwoacio Oa v extelovoE Yo KAOE Ypauun Tov apyeiov mov vanpye oTNV TAELPA
tov client Bewpdvtag £tol OTL 0 ¥PNOTNG TAONYEITAL GTOV ECMOTEPIKO YDPO Kot KAOe

eopd avayvopilet dtapopetikd RSS dedopéva.

Eniong, o mpocopolwtg, HETA TNV €KTEAEST TOL OVTioTOLXOVL OAYdpLOHOL
tonwonoinong, onuovpyel éva Excel apyeio 1o omoio mapovsialet yio kébe po aitnon
tov client ywa tomkomoinom tov ¥pdvo, o unvopaTo cLvOlaAlayng KT (BAéme Zynua
5.2). Avtd 10 0Oféhovpe Yo VO TOPATNPNCOLUE HE MO TOAA AEMTOUEPLO. TNV

GLUTEPLPOPE TOL GLGTIHHLOTOG LLOG OVAAOYMS TOV KAOE LTALOTOC.

TéNog, 0 mpocopol®mTHG ERPaVILel 6TOV YPNOTN (TOL TPOCOUOIWTY]) TOV ¥POHVO TOL BEAEL
va yivet OAn 1 dwdikacion Kol TNV OTOGTOAN KOl ANYN TOV GLUVOMK®OV UNVOUATOV.
Eniong, m xatavaioon evépyswog yio kdbe ohydpiBpo vmoroylldtav exTOG TOL
TPOCOUOIMTN HE CLYKEKPIUEVN dtodikacio mov Ba TNV TOPOVGIAGOLUE TO KATM

AVOAVTIKOTEPO.

Bytes Client Send Bytes Server Client CPU time Server CPU time Msgs Sent  Msgs Rsv

1174.0 10.0 N/A 0.035 1 1
1174.0 10.0 N/A 0.0090 1 1
1174.0 10.0 N/A 0.0040 1 1
1174.0 10.0 N/A 0.0060 1 1
1174.0 10.0 N/A 0.0030 1 1
1174.0 10.0 N/A 0.0020 1 1
1174.0 10.0 N/A 0.0030 1 1
1174.0 10.0 N/A 0.0030 1 1
1174.0 10.0 N/A 0.0030 1 1
1174.0 10.0 N/A 0.0090 1 1
1174.0 10.0 N/A 0.0030 1 1
1174.0 10.0 N/A 0.0030 1 1
1174.0 10.0 N/A 0.0030 1 1
1174.0 10.0 N/A 0.0030 1 1

Typa 5.2: AVOAVTIKG aToTELEGPOTA TOV TPOGONOIMTI] Y10 KGO aitnpa Tov client yia

Tomkomnoinon yio tnv CRA nposéyyion.
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Metd and to tpeé&no tov kabe adydpiBuov kot v e€aymyn tov avtiotoyov Excel
apyelov mépvape ta otoryeia mov pag mapovsiole: Bytes Client Send, Bytes Server
Send, Client CPU Time, Server CPU Time, Msg Send kot Msg Received. Metd ond
avtn] Vv eéoyoyn, TV Mo Thve otolyelov, Ta epapuolope oe 101K POPUOLAL M
omoio pag mapovctdle, €V TEAEL, TOV XPOVO KOl TNV KOTOVOAMOT EVEPYEWNS YLl L0

OTOTELPOL TOV YPNOTN VO TOTKOTOMm O,

5.2.2 Aiktoako Kai eVEPYEINKO UOVTELOD

>11c puBuicelg Tov TPOGOUOIWTY HOG, ONANOY GTO apyeio TapaUETpWV, Opicaue Eval
anAd CRA REQ pnivopa ota 4 bytes, éva DATA prvopo (SnAadn piot YPOUUR TOL
radiomap) nov amoteAeiton and po MAC devbvvon tov avtictoyov Access Point mov
anoteleito and 17 bytes kor 6-bytes opicape v RSS tiun tov Access Point. Emiong,
opiocape o petafint CRA response n 6mola meptlapupave tnv tonobesio Tov ¥pNnot
ota 10 bytes. H emkowvovia peta&d tov smartphone kot Tov server yivetor Kat® omnd
802.11b dikrtvo 10 omoio €yet TCP downlink ota 1022kbps kot éva TCP uplink ota 123
kbps, 237ms TCP ypdvog xabBvotépnong yi handshake kot ypoévog handshake g
epappoyng oto 493ms.
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6.1 Etcayoym 36
6.2 TTopovoidon Kot avAALGT OTOTEAECUATOV 37
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Ye avtd 10 kKePAAao Ba yivel akpiPdg 1M TOPOLOLACT TOV TEPAUATIKOV
arotelecpudTov Kot Pdost avtodv, 1 afloldynon g kdbe mpocéyyiong Pdost g
TEPANLATIKNG Odikaciog mov oploTiké oto mpomyovupevo kepdAioto. Apyud Oo
OMOCOVLE U0 YEVIKN 10£0. TOV ATOTEGUATOV VM HETA B0 TPOYWPTCOVLE GE LI O
OVOAVLTIKTY] TOPOLGIOGT] TOV OTOTEAECUATOV GLYKPIVOVTOS TOVG Tpelg akyopiBuovg og
tpia Paccd yopoktnprotikd: Xpovog dtadtkacing, KaTavaAmon evépyelog Kot TEAOG
aplBuoc avtariayng unvoudtov. Téhog, Oa yiver mpoomdbeia emikbpwong g

BepnTIKNG avAAvoNG TOL TPON YN ONKE.

6.1 Excayoym

H avéivon Ba yivel og tpia enineda. To mpd@TO apopd Tov ¥pdvo TG OAMKNG SLdIKOGTIOG
TOTIKOTOINGNG TOL XpNotn (67 awtd cvpmeptapPévovor o ypdvog TOmKOToiNoNS AL
Kol 0 ¥pOVOC OMOGTOANG KOl ANYNG TANPOQOPIOV Omd KOlU TPOG TOV SErver),
KatavdAwon evépystog tov client kot t€A0g 0 apludg avToAAayNG UNVORATOV HETOED
Tov 000 mAsvpmv. BéBowa, Bo alioloynoovpe Kot to yeEYOVOS NG OmOKPLYNG TNG

tomoBeciog Tov ypnoTn amd Tov server. Avtd eEAALOL MoV Kot Eva peydio {iTnpa oty
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onuovpyio oG vEag TPOGEYYIoNG Y10 TOTIKOTOINONG 08 £0MTEPIKOVS Ydpovs. H mo

Tavo avaivon Eywve yio kaOe Eva adyOplOo oV EKTEAEGTIKE GTNV TPOGOUELDTN).

I'evikd méviog, PAGEL TOV TEPAUATIKOV OTOTEAEGUATOV TOL Oo SOVUE KOl TO KATW,
napaTnpovue akplBag 6Tt mepévape. Ankadny, oto {TNHa ToL ¥POVOL EKTEAEONC TNG
dwdkaciog £yovpe PEATIOTO otV Tpocyyion tov CRA, apod v tonobesio tov v
vroAoYiletl o server, émeita akoAovOel | 01K pog Tpoodyyion 11 BMA kot téAog e ToAD
peyolvtepn dwpopd tev Vo mpdtwv o DRA. Ocov agopd 1o {jmnuor g
Katavarlmong evépyswag n CRA mpocéyyion dev €xet oxeddv Kopd KatavaAmon
evépyelag, 1 tpocéyyion DRA apket) Adyo tov peydiov apyeiov radio-map mov €xel va
dwumepdoet Yo tomkonoinon kot 0 BMA mapovcsialetatl va €xel opkeT HELOUEV TNV
KOTOVOA®GON evépyelag Adyo tov mo pkpov radio-map mov €yet va dwaxeipnotel. TéELog

OGOV aPOPA TNV OVTAAAXYT] UNVULATOV TOPATPOVVTOL OKPIP®G 01 101E¢ ovahoyiec.

6.2 Ilapovciacn kKol avaAVGT ATOTEAECRATOV

210 Topdv vrokePaiato Ba yivel n Tapovsioot kot ovAALGT TOV ATOTEAEGUATOV, OGS
avtd e&dyoape amd tov mpocopeimtn, yoo kabe €va dataset Eexmplotd MmOV ElYOUE ©C
elcodo. Ta kébe éva dataset Bo deiovpe tpeic ypagikég mapactdoelg ol onoieg Oa
TOPOVGLALOVV TO YOPOKTNPICTIKE, TOV AVOPEPALE GTO LITOKEPAAALO 6.1, yio KGbe Evav
alyopiBuo tomkomoiong mov ypnotporomOnke. Ot Tpelg Ypapikég mapacTticels mov Oa

TOPOVGLACOVLE Eivotl o1 aKOAoLOES:

o Méoog ypovos ektéleons tng owadikacios: H ev AOy®m ypogikn TopdcTtoom
Tapovctalel Tov HECO ¥pOVO G OeVTEPOLENTO OV Wmopel vo ekTedécel kdbe
aAyOplOUOg TOMKOTOINONG Yo [0 HOVOOLKY) TOMIKOMOINGM TOL YPNoTH.
INUEIOVOLUE 08 OTL EVVOMVTOG TOV UECO YPOVO EKTEAECTNG TNG OLOOKOGIOG
evvoolE TV dladikocio TpdTNG enkovmviag tov client pe tov server péypt myv

opa mov o client Ba €xer T amapaitnteg TANpoYopiec and TOV server ywo va
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UTOPEL VO TPOYMPNGEL TPOGS TNV TOTIKOTOIN .

e Méon evépysia Katavdimong: XTIV GLYKEKPEVN YPOPIKN TOPACTOCT
Topovctdlovpe TNV pEoM KOTOVAA®ON evépyelng yw kabe éva  adyopiBuo

tomkonoinong ce mW.

o Méoog apiBuog avrallopns umvoudtwv: e 0LT TNV YPOEIKN TOPAGTOOM
TapovctalovE TOV HEGO aplOud avTaAlaynG UNVOUATOV Yo KaOe éva adydpiOpo

TOTKOTTOINONG.

No avagépovpe oe avty v @don 6tt oto ITlapdptmpo A Ppiockovior 6o To
amoteAéspaTa Yo KGBe opd Tov TPocopoudVETOL TO aitnpa Tov client otov server. Xe
avtd 1o Ilopdptnua mopovstdlovpe To OMOTEAEGULOTO Y10 TOVG TPES aAyopifuovg
tomkonoinong mov ocvykpivape. H mapovcioon yivetar oe popen mivoka, £161 6mmg
aKpPOS pog o ThPaLe 0 TPOGOUOIMTNG. XTIG YPAPIKES TAPACTAGELS O€, TAPOLGLALETL
0 TPOTOTOMUEVES THEG Pdoel Tov petpnoewv eved oto [lapapmmua A mtapovsialovpe
delypa (Adyo Tov peydiov pfikovg tTev petpnoemv) yio 100 amdmelpes TOMKOnoinong

amo TOV XPNOoTN.
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6.2.1 UCY Dataset

UCY Dataset
20,0

15,0

10,0

Xpovog (6eut.)

50

CRA BMA DRA

Xyfqna 6.1: Méoog ypévog yio ka0e pra aryoprOpikn tpocéyyien tomkonoinong ywo to UCY Dataset

SOHQOVO PE TNV MO TAVEO YPOPIKY] TopAoTacT) Topotnpovue EekdBapa 6Tl 0 ¥pOVOG
v 10 CRA givan apeintéoc. o tov DRA €yovpe apketd yniod ypovo Kot Yo, Tov
BMA apketd petopévo xpovo. Me v véa TpocEyyion KATaQEPULE VO KPATGOVUE TNV
andkpovyn g Tonobecia Tov ypnom (6mwg akpPog Kaver 0 DRA) kou peudoape tov

xPOVO KOTA TOAD.

[T ovykekpyéva v v tpocéyyion CRA €yovpe péco ypdvo 0,4646 devteporenta,
yw. Tov BMA: 3,7262 devteporenta kot yio tov DRA 17,6497 devtepdrenta.
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UCY Dataset
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Zyqpa 6.2: Méon kotavaloon evEpyelag Yo KG0e pia alyoplOpikn TpocEyyion TomKonoinong Yo
70 UCY Dataset

2tV ypoeikn mopdotocn (Zynpa 6.2) mapovctalovpe TV HEGT KOTAVAA®GT EVEPYELNS
v kBe pa Tpocéyyion v to UCY Dataset. [Tapatnpodpe 1o 1010 @atvopevo, oniadn
611 0 CRA £yet apeAntéa katavdiwon evépyelag, o BMA éyet 300,61 mW kot t€log o
DRA 1442,96 mW. Zmnv nepintmon tov véov alyoplBpov mov mpoteivetal, OnAadt Tov
BMA, mapatnpovpe 61t eved dtotnpel v andkpoym ¢ tonobeciog tov ypnot amd
TOV Server €v To0TolS TOPOVGLALEL APKETH LEIMUEVT KATOVIAMGN EVEPYELNG GE GUKPIOT

pe tov DRA tov omoiov 1 KatavdAwon evépyestag eivat vTepOTALGLOL.
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UCY Dataset
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# Mnvoudtwy
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o 6.3: Mécog aplOpoc ovtariiayns pvopdToy Yo Kafe puo akyopldpiki tpocéyyion

Tomkonoinong Yo to UCY Dataset

2y ypagikn mapdactaon (Zynua 6.3) mopakoAovBodue apketd peydAn peioon tov
apfud tov unvopdtov tov BMA og cvykpion pe tov DRA. Avtifétmg mapatnpovpe
611 0 CRA mapovotdler pog 2 unvopoto avtoddloyng peta&d client kot server péypt
MV TEMKN TOmKOmoinom tov yphotn. Avtd to amoteléopato glval AmoATOS
euooroyikd kabmg o CRA dev yperdleton vo aviaArla&el dAha punvopota, AOy® Tov
TPOTOL TOTIKOTOINGNG (TomMKOoToinong Kabapd amd TV HEPLE TOV Server), eV GToV
BMA kot DRA 10 radio-map amoctéAAietal amd Tov server otov client pévo mov yia tov

TPATO OTOGTEAAETOL EVOL LEPOG TOV.
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6.2.2 KOIOX Dataset

KOIOZ Dataset
0,600
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0,300

Xpovog (6euT.)

0,150
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Tyqpa 6.4: Méoog pévog Yo ka0s pia ahyoprOpikn tpocéyyien Tomukonoinong yia to KOIOX

Dataset

¥t ypagikn mopdaotacn (Zynpo 6.4) mapovctdlovUE TOV GUVOAIKO YpPOVO TOL
ypewaletarl o ypiotng Yo va eEacearicet v tomobecia Tov otov ympo. Iapatmpodpe
TI¢ 101eg avaroyieg, mepimov Omwg eaivovtatl EekdBapa oto XyMua 6.1 T1g omoieg Ko
neprypaya mo mave. H dtapopd oe avt) v mepintmon givar 6t o CRA mapovoidlet
O UEYAAO TOGOGTO XPOVOL Yo ovTd TO dataset. Avtd moAv mbavdv va copfaivet yio
ToV AOYO OTL €meldn 10 dataset avTO €lval PavePA O HUKPNG EKTOONG KO LELDVETAL O
xPOVOC Tomikomoinong yia tovg aryopibpovg BMA kot DRA. Avtibétmg yio tov CRA o
YPOVOG LEVEL 0 1010 TTEPimOL Kot £TG1 avoAOYIKA avEdvetal oty mepintwon tov KOIOX
dataset. To KOIOX dataset eivar éva dataset to omoio omoteAeitar omd éva TLTIKO
ECMTEPIKO YDPO. AVTO €Yel oNUACIO OTIC TOPATNPNOELS Hog KoOMG Ommg PAEmovpe
Adyo TOL OTL £ovpe va kKdvovpe pe oxetikd pikpd dataset (oe cvykpion pe 1o UCY) o
dpopd Tov ¥povov G oladkaciag tomkomroinong v tov CRA pe tov BMA eivat

poopumv.
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KOIOZ Dataset
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Zyqpa 6.5: Méon ketavaloon evépyelag Yo KG0e pia alyoplOpikn TpocEyyion TomKonoinong Yo

10 KOIOX Dataset

2tV ypoeikn tapdotacn (Zymua 6.5) eatvetor Eekabapa OtL paivetol axpidg Kot 6To
Yymua 6.2 tov omoiov dMoape TNV TEPLYPOPT To Tove. Paivetar ONAadr 1 vepoyn
mov €yel o CRA, Ady® g vAoToinong Tov, OGOV APOPA TNV KATAVAAMNOT EVEPYELOGS.
Emiong, axoiovbei o BMA tov omoiov m xotavdimorn tov @Bdver ota 22mW evo
televtaiog €pyetar o DRA o omoiog avépyetor ota 105mW. Ta axoun pa @opd
eaivetor n vmepoy] oo BMA o omoiog, oe avtifeon pe tov CRA, efacpalilet

ac@drela TG Tomobesiog Tov ypNoTn aALA To €acPaAilet kal pe Alyo oyeTkKd KOGTOG.
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KOIOZ Dataset
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Xyfqpna 6.6: Méoog aplOpnog avrtarlhayns pvopaToy Yo Ka0e puo aiyoplOpikni tpocéyyion

Tomikonoinog Yo to KOIOX Dataset

2tV ypagikn mapactacn (Zynpa 6.6) eatvetar 6Tt axpiPdg eaivetol Kot 6to Zynua 6.3
oniaon o BMA ypetdleton apketd mo Alya unvoparo, yio tonikonoinon, and tov DRA
eved avTifétwg o CRA va ypetaletar pévo HoMG 2 unvopota A0y® Tng VAOTOINGNG TOL.
Anhadn, pe Atya Adyo 1 avoroyio Tov pécov apfpov punvopdtov toco yuo o KOIOX
dataset 6co kot yioo to UCY dataset givon ota idwa enimeda divovtog pog £tol TeEMKd ta

OTTOTEAEGUOTO TTOV OVOLUEVOLLLE.

Yvvoyilovtag, ot Mo TAve YPaeKES moapactdcels (Zynuoata and 6.1 péyptr 6.6)
TOPOVCLACOUE TO, OMOTEAECUATO OO TIS TPES MPOCEYYIoES amd v Oym g
KOTOVAA®ONG NG €VEPYELNS, TOV YPOVOL Kol TOv oplBpod TOV UNVORATOV Yo
tomkomoinom ypnowonowwvtag ovo datasets, KIOX xour UCY. T'ia to UCY dataset o
BloomMap oaiydpiBuog Pertidver v emidoon tg DRA mpocéyywong (n omoia
ypnowonoteitor oto Airplace (PAéne KepdAaio 2)) xatd 80% oto 6<pa tov ypodvov,
83% o710 Bépa ¢ Katavalmong evépyelag Kot Kavel mo Atyn ypnon to WiFi tov xotd
80%. IMapopoing otnv mepintwon tov KOIOX dataset o BloomMap aAydpiBpog mapéyet
60% mo Alyn kabvotépnon oto {tnua tov ypoévov kot 60% mo Alyn kaTovaimon
evépyelag. Emiong, ypnowonolel Aydtepo 10 diktvo katd 80%. H CRA mpooéyyion

vreptepel kKot ota dvo datasets Evavtt Tov BloomMap adydpiBpov oe GAovg Tov TOUELS.
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[Tapora tavta n BloomMap mpocéyyion eyyvdtal v tomkonoinon yopic va deiyvel

o€ TPiTovg TV TPAYUATIKY BEoM TOL YPNOTY.
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Kepdararo 7

Youmepaocpata kor Melrovrikég Enektaoselg

7.1 ounepacuato 44
7.2 Melhovtikég Enektdoeig 45

7.1 Zvpnepdopata

2oppwva pe v pHeAétn Aowdv mov £ytve 1060 og Bempntikd PBobuod (Préne Kepdrato .
4) 600 kor oe mepoapatikd eminedo (PAéme Kepdlowo 6) o véog alyopiBuog yuo
Tomikonoinon, onAadn o BloomMap aiydpiBuog, mov mpotdbnke amodeikvieTor OTL
umopetl va gtvor 0 W8avikdTEPOS Yoo avTd TOV TOpEN. AVTO KOOMG 0 GLYKEKPLLEVOG
alyopiBpog ekpetairevetal T erhocopia Tov CRA aAdyopiBuov, mov givor n ypron tov
server yuo. KAmolov VITOAOYIGHO, KOl EMIONG EKUETAALEDETOL TV @LA0GOQio Tov DRA,
7OV 1| TOmMKOToINon Yyivetan v 6TV 1010 T GLGKELY] TOL XPNOTH, OTOKPVITTOVTOGC

£toL v B€om Tov YpNoTN OO TOV Server.

Xpnowyomowwvtag Aowmwdév v £Euvmvn pebodorion Tov bloom-map katagépape va
“eEavaykdoovpe” Tov server va eviomilel KaBe popd mov aiteitarl o ypnotng to Access
Points, To omoia evolapEépeTarl Kot £T61 v TOL OMOGTEALEL TIG® TO PEPOG TOv radio-map
nov ypewdletor Yoo tomkonoinon. ‘Etotl dev eivon avaykaio mAéov va epoppoletor M
ayxpeiaotn Loyikn TpootéAaong 0A0L Tov radio-map kdbe popd mov o ypnotng BEAEL va
nabel mov PpickeTor 6To KTNPLO AAAL EQAPUOCETOL T AOYIKT TPOCTEANGNG TOV UEPOVG

TOV apyelov o YpeldleTaL Y1 TV TOMIKOTOINGT).
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Emiong, ta mepopotikd amotehécpata, Pe T ¥PNoN TPOCOUOI®TH £Je1&ay BeTIKA Kot
OVOLEVOUEVO, OTTOTEAEGLOTO OTN VEQ TPOCEYYLOT YO TOTMIKOTOINGOT GE EGMTEPIKOVG
YOPOLS KOt OTL KO 6TV TPAEN M €pappoyr] Tov aAydpBpov avtod, dniadn otnv
TPAYUATIKY] KIVNTH GLOKELT, Umopel va eeMEel o €Qappoyn OmodOoTIKY] Kot
eVYAPIoTN YOO TOV XPNOTN, AmOAAdGOVTOG TOV amd To Béua ¢ acedielng (mov dev
napéyelt o CRA) xat 10 0épa tov ypoévov tomkomoinong (mpoPAnuo mov £xer m

npocéyyon DRA).

Tehewdvovtag, onpoviikd eivor va avagépovpe 0Tt oto dataset (KOIOX) - to omoio
avTIKoTonTPilel €vov TUTIKO E0MTEPIKO YOPO Kol Oxl €va UEYAAO KpPNPlo OTMG
ocvAAéEape Yoo o TpuMquo TIAnpogopikng (UCY dataset) - mapovoidletar évag mold
KOAOG ypévo yw tov BloomMap aAydpiBpuo mov ¢téver ota emimeda tng CRA
mpocEyyons. Avtd pag oivel to teMkd ocvumépacuo 6Tt 1 BloomMap mpocéyyion

ayyiletl ta Opia TG OAVIKNG TPOGEYYIoNG Yo TO BEUA TG EGMTEPIKNG TOTKOTOINONG,.

7.2 Mehhovtikég Enektdoeig

Av ka1 1 Aoy tov BloomMap aAdyopiBuov @aivetonr vo amodidel Kot vo TeTuyoivel
TOVG GTOYOVG TTOV EYOVE PAAeL €€ apyng, Bewpd 0Tt yperaletal kKt GAAN a&oloynon. Ta
dvo dataset, o omoiol JOKIUAGCOUE KOTO TNV TEWPOUATIKY dStodtkocion ov Kot NTov
ONUOVTIKA TO, OTOTEAEGUOTO TOVG, OEV €lval apkeTd. o TPEMEL | TPOCEYYIOT HOG VA
doxpaotel kot pe GAlo dataset Yo va UTOpEGOLLLE Vo l0oTE Glyovpot OTL TAvVTA VTN

N pebodoroyia B dovievel cmotd kot Ba etvor ThvTa ATOTEAEGLLOTIKY.

Emiong, o akydpiBpog Ba mpémetl va vhAomombel kavovikd Kot 6€ KvnT GLGKELN KoLl VoL
dokipactel oty TpAsn, 0mmg axpPag eidape kot pe to Airplace (Kepdioro 2) (6nov n
DRA mpocéyyion), yio vo. Lmop€GOLLE VO TO 00VUE OTNV TTPAEN Kot £Tot vo a&toloyn et
A éov eumelpkd. Avtd Oa yivel pe pa pukpn petotponn tov Airplace démov avti va
ypnowonoteitor 1 mwapopown péBodoc tov DRA Ba ypnowomoteiton 1 péBodog tov

BMA o6mo¢ givor axkpipdg vAomompuévn 6Tov TpOCOUOLmT.
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H vlomoinom €xet yiver mpog to 1€hog g ovykekpiuévng AAE kan éxovpe dovAéyet ko
eumelpwkd tov Bloom aAydpiBuo oe mpaypatikd ypovo. IMapdio tovto emedn m
viomoinon Ppioketon ce mepapotikd otado Oo mpémet vo telelomombel ko va
AEITOVPYEL KOVOVIKA LE CLYKEKPIUEVES TTPOCHNKES TOGO GTO server OGO Kol 6TV Kivntn
ovokevn. To yeyovog mavtwg Ot vAomombnke m BMA teyvikn eival akdun o
amOOEEn OTL M TEXVIKY Umopel v AEITOVPYNGELS KOVOVIKA Kot va €xel o BeTikd Tl

omoio ToPOLGLAGAUE TOGO GTNV TEPAUATIKT O10OIKAGTI0 OGO GTA GUUTEPAGLLOTOL.
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Hopaptnpo A

To cvotnna Aiplace

Y10 mapaptnua A tapovoidlovpe tov Tpdmo dnpovpyiag fondntikodv apyeiov .floor ta
onoio. BonBodv otnv yprion tov Floor Mode katd tv omoio M epappoyn Airplace

avayvopilet tov 6poeo ctov omoio Bpicketol o yproTng Kot EVOAAGGELS AVAAOYWG,.

Eniong, Ba mapovsidcovpe toug avtictoyovg kadikes toco tov Airplace Tracker (pe
v Aettovpyio TV opodP®V TEPAapPoavouévn) aAld Kot ToV KOO TG ONUIovpyiog

TV .floor apyeiwv.

Anmwovpyia .floor apysimv

A@ov dnuopynBodv ta kaTtdAAnia apyeio yio Tomtkonoinon and tov Radiomap Server,
0 xpnotg Palet oty main KAGGOMN TOV KOJKO OV TAPOVGIALOVUE O KAT® TO OVOLLM
tov radiomap-mean 10 omoio TO AVTIYPAPEL GTOV PAKEAO TOL PpiokeTon O TN yoiog
KOOIKOG.

"Enetta, extelel v epappoyn kot dnpovpyeitar opéowng to floor apyeio.

Kodwag yio donuovpyia .floor apygiovn

A-1



MainClass.java 26/5/12 11:54 p.p.

import java.io.IOException;

public class MainClass

/*x

% @param args

* @throws IOException

*/

public static void main(String[] args) throws IOException

String nameOfTheFile = "name-of-the-radiomap-mean.txt";
ParseFile pf = new ParseFile(nameOfTheFile);
RadioMapHelp rmh = new RadioMapHelp(pf);
rmh.doTheProcedure();

pf.closeTheFile();
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LogRecord.java 26/5/12 11:51 p.p.

public class LogRecord

{

private String bssid;

private float rss;

public LogRecord(String bssid, float rss)

{
super();
this.bssid = bssid;
this.rss = rss;

}

public String getBssid()

{
return bssid;

public float getRss()

{
return rss;

public String toString()

{
String str = new String();
str = String.valueOf(bssid) + " " + String.valueOf(rss) + "\n";
return str;

}

+
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ParseFile.java 26/5/12 11:55 p..
import java.io.BufferedReader;

import java.io.DataInputStream;

import java.io.FileInputStream;

import java.io.FileNotFoundException;

import java.io.IOException;

import java.io.InputStreamReader;

import java.util.ArraylList;

public class ParseFile

DataInputStream in = null;
BufferedReader br = null;

private ArrayList<String> macAddresses = new ArraylList<String>();

private String nameOfTheRadioMap=null;
private int sizeOfFile = 0;

public ParseFile(String nameOfTheFile)
{

name0OfTheRadioMap=nameOfTheFile;
FileInputStream fstream = null;
try
{
fstream = new FileInputStream(nameOfTheFile);
} catch (FileNotFoundException e)
{

e.printStackTrace();
// Get the object of DatalnputStream

in = new DataInputStream(fstream);
br = new BufferedReader(new InputStreamReader(in));

//Parse the first mac address line

String strLine = null;

try

{
strLine = br.readLine();

} catch (IOException e)

{
e.printStackTrace();

String[] macAddressesArray = strLine.split(", ");

for(int i=2; i<macAddressesArray.length; ++i)
macAddresses.add(macAddressesArray[i]);

}

public void closeTheFile() throws IOException

in.close();
¥

public String getTheNextLine() throws IOException
{

++sizeOfFile;
return parseCentralizedLine();
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ParseFile.java

}
public ArrayList<String> getMacAddressList()
{

return macAddresses;

¥
public int getTheSizeOfFile()

return sizeOfFile-1;

}
public String nameOfFile()
{

return this.nameOfTheRadioMap;

VESS

*x Used for Centralized Approach

* Convert the arrayList into a specific format for sending
* @return the formated arraylList

* @throws IOException

*/

private String parseCentralizedLine() throws IOException

String currentLine = br.readLine();
if(currentLine==null)

{
return null;
else
{
String[] currentRss = currentLine.split(", ");
String str = "";
for(int j=0,z=2; j<macAddresses.size(); ++j,++z)
String macStr=macAddresses.get(j);
str+=macStr+", "+currentRss[z];
if(!((macAddresses.size()-1) == j))
str+=", ";
H
return str;
}

26/5/12 11:55 .
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import java.io.IOException;
import java.util.ArrayList;

public class RadioMapHelp
{
private ArrayList<String> macAddresses = new ArraylList<String>();
private ParseFile pf = null;
private Double[] rss = null;
private Integer[] noOfValidMacAddresses = null;

WriteData wd = null;

/%%

* Constructor

3

* @param pf

* @throws IOException
*/

RadioMapHelp(ParseFile pf) throws IOException
{

this.macAddresses=pf.getMacAddressList();

this.pf=pf;

rss = new Double[macAddresses.size()];
noOfValidMacAddresses = new Integer[macAddresses.size()];

//Initialize the arrays
rss=initializeTheArray(rss);
initializeTheArray(); //init the int array

int index0fFull= pf.nameOfFile().index0f(".");

String nameOfHelpFile = pf.nameOfFile().substring(@,index0fFull);
nameOfHelpFile = nameOfHelpFile+".floor";
System.out.println(nameOfHelpFile+" Size: "+macAddresses.size());
wd = new WriteData(nameOfHelpFile);

public void doTheProcedure() throws IOException
String incStr = this.pf.getTheNextLine();

while(incStr!=null)
{
//Do the procedure
/%%
* Format the line
* Take the line and return an Array - Double with the rss
values
*/
Double[] arrayCurrentRss = proccessLine(incStr);

for(int i=0; i<rss.length; ++1i)
{

//summing
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if(String.valueOf(arrayCurrentRss[il).equals("-110.0"))
{

//do nothing

}
else
{
rss[i]l+=arrayCurrentRss[i];
noOfValidMacAddresses [i]++;
H
}
incStr = this.pf.getTheNextLine();
}
/%%
* Find the average and store to a new file
*/

for(int i=0; i<rss.length; ++1i)

wd.writeLineToFile(macAddresses.get(i)+", "+rss[il/
noOfValidMacAddresses[i]l+", "+noOfValidMacAddresses[i]);

}
wd.closeTheFile();
System.out.println("Size: "+pf.getTheSizeOfFile());

}

VESS

* Create the temporary array of double values to use for summing
after

*

* @param line
*x @return array of Double values

*/
private Double[] proccessLine(String line)
{
String[] temp = line.split(", ");
Double[] dArray = new Double[macAddresses.size()];
for(int i=0, j=0; i<temp.length-1; i+=2,++j)
{

// System.out.printin(temp[i]l+" "+temp[i+1]);
Double tempD = Double.valueOf(templ[i+1]);
dArray[jl=tempD;

return dArray;
}
/*x
* Initialize the array with 0.0
*

* @param Array of doubles rss

* @return Array of doubles

*/

private Double[] initializeTheArray(Double[] rss)
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{
for(int i=0; i<rss.length; ++1i)
{
rss[il=0.0;
return rss;
}
/%%
* Initialize the array with 0
*
*/
private void initializeTheArray()
{
for(int i=0; i<noOfValidMacAddresses.length; ++1i)
{
noOfValidMacAddresses[i]=0;
}
}

26/5/12 11:55 .
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import java.io.BufferedWriter;
import java.io.File;

import java.io.FileWriter;
import java.io.IOException;
import java.io.Writer;

import java.util.ArraylList;

public class WriteData
private Writer output = null;

private File file = null;
public WriteData(String fileName) throws IOException

{
file = new File(fileName);
output= new BufferedWriter(new FileWriter(file));
/%%
*
* @param line
*/

public void writeLineToFile(String line)
try
{
output.write(line+"\n");
} catch (IOException e)
{

e.printStackTrace();
}
public void closeTheFile()
{

try
{
output.close();
} catch (IOException e)
{

e.printStackTrace();
}

VESS

X

* @param incominglList

* @throws IOException

*/

public void writeArrayListToFile(ArrayList<String> incomingList)
throws IOException

{

for(String str : incominglList)

str+="\n";
output.write(str);

26/5/12 11:55 ..
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output.close();

26/5/12 11:55 ..
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/*
* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab

* University of Cyprus. All rights reserved.

*

* Redistribution and use in source and binary forms, with or without
modification,

* are permitted provided that the following conditions are met:

*

* * Redistributions of source code must retain the above copyright
notice, this

* list of conditions and the following disclaimer.

* * Redistributions in binary form must reproduce the above copyright
notice,

* this list of conditions and the following disclaimer in the
documentation

* and/or other materials provided with the distribution.

* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names

* of its contributors may be used to endorse or promote products
derived from

* this software without specific prior written permission.

*

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED

* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,

* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,

* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,

* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED

* OF THE POSSIBILITY OF SUCH DAMAGE.

*/

package cy.com.airplace;

import java.io.BufferedReader;
import java.io.File;

import java.io.FileReader;
import java.util.ArrayList;
import java.util.Collections;
import java.util.Comparator;

import android.util.Log;
public class Algorithms {

/%%
*
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*
*
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*
*
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@param latestScanList

the current scan list of APs
@param RM

the constructed Radio Map

@param algorithm_choice
choice of several algorithms

@return the location of user

public static String ProcessingAlgorithms(ArrayList<LogRecord>

latestScanList, RadioMap RM, int algorithm_choice,
ArraylList<WeightRecord> WeightsList) {

int i, j;

ArraylList<String> MacAdressList = RM.getMacAdressList();
ArraylList<String> Observed_RSS_Values = new ArraylList<String>();
LogRecord temp_LR;

int notFoundCounter = 0;

// Read parameter of algorithm

String NaNValue = readParameter(RM.getRadiomapMean_File(), 0);

// Check which mac addresses of radio map, we are currently
listening.
for (i = 0; i < MacAdressList.size(); ++i) {

for (j = 0; j < latestScanList.size(); ++j) {
temp_LR = latestScanList.get(j);

// MAC Address Matched
if (MacAdressList.get(i).compareTo(temp_LR.getBssid()) ==
0) {
Observed_RSS_Values.add(String.valueOf(temp_LR.getRss
));
break;
}
}
// A MAC Address is missing so we place a small value, NaN
value
if (j == latestScanList.size()){
Observed_RSS_Values.add(String.valueOf(NaNValue));
++notFoundCounter;

}

if (notFoundCounter == MacAdressList.size())
return null;

// Read parameter of algorithm
String parameter = readParameter(RM.getRadiomapMean_File(),
algorithm_choice);

if (parameter == null)
return null;

switch (algorithm_choice) {
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case 1:
return KNN_WKNN_Algorithm(RM, Observed_RSS_Values, parameter,
false);
case 2:
return KNN_WKNN_Algorithm(RM, Observed_RSS_Values, parameter,
true);
case 3:
return MAP_MMSE_Algorithm(RM, Observed_RSS_Values, parameter,
false);
case 4:
return MAP_MMSE_Algorithm(RM, Observed_RSS_Values, parameter,
true);
case 5:
return RBF_Algorithm(RM, Observed_RSS_Values, parameter,
WeightsList);
case 6:

return SNAP_Algorithm(RM, Observed_RSS_Values, parameter);

return null;

~

*****************i

Calculates user location based on Weighted/Not Weighted K Nearest
Neighbor (KNN) Algorithm

@param RM
The radio map structure

@param Observed_RSS_Values
RSS values currently observed
@param parameter

@param isWeighted
To be weighted or not

@param K
The number of locations used

@return The estimated user location

*/

private static String KNN_WKNN_Algorithm(RadioMap RM, ArrayList<String
> Observed_RSS_Values, String parameter, boolean isWeighted) {

ArrayList<String> RSS_Values;

float curResult = 0;

ArrayList<LocDistance> LocDistance_Results_List = new ArraylList<
LocDistance>();

String myLocation = null;

int K;

try {

K = Integer.parselnt(parameter);
} catch (Exception e) {

return null;
}

// Construct a list with locations-distances pairs for currently
// observed RSS values
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for (String location : RM.getLocationRSS_HashMap().keySet()) {
RSS_Values = RM.getLocationRSS_HashMap().get(location);
curResult = calculateEuclideanDistance(RSS_Values,
Observed_RSS_Values);

if (curResult == Float.NEGATIVE_INFINITY)
return null;

LocDistance_Results_List.add(@, new LocDistance(curResult,
location));

}

// Sort locations-distances pairs based on minimum distances
Collections.sort(LocDistance_Results_List, new Comparator<
LocDistance>() {

public int compare(LocDistance gdl, LocDistance gd2) {
return (gdl.getDistance() > gd2.getDistance() ? 1 : (gdl.
getDistance() == gd2.getDistance() ? 0 : -1));
}
3

if (lisWeighted) {
myLocation = calculateAverageKDistancelLocations
(LocDistance_Results_List, K);
} else {
myLocation = calculateWeightedAverageKDistancelLocations
(LocDistance_Results_List, K);

j

return myLocation;

-

~
* ¥
*

Calculates user location based on Probabilistic Maximum A
Posteriori

(MAP) Algorithm or Probabilistic Minimum Mean Square Error (MMSE)

Algorithm

@param RM
The radio map structure

@param Observed_RSS_Values
RSS values currently observed
@param parameter

@param isWeighted
To be weighted or not

XK K K X K KX KX X X X X X

@return The estimated user location

*/

private static String MAP_MMSE_Algorithm(RadioMap RM, ArrayList<String
> Observed_RSS_Values, String parameter, boolean isWeighted) {

ArrayList<String> RSS_Values;

double curResult = 0.0d;

String myLocation = null;

double highestProbability = Double.NEGATIVE_INFINITY;
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ArrayList<LocDistance> LocDistance_Results_List = new ArraylList<
LocDistance>();
float sGreek;

try {

sGreek = Float.parseFloat(parameter);
} catch (Exception e) {

return null;

// Find the location of user with the highest probability
for (String location : RM.getLocationRSS_HashMap().keySet()) {

RSS_Values = RM.getLocationRSS_HashMap().get(location);
curResult = calculateProbability(RSS_Values,
Observed_RSS_Values, sGreek);

if (curResult == Double.NEGATIVE_INFINITY)
return null;

else if (curResult > highestProbability) {
highestProbability = curResult;
myLocation = location;

if (isWeighted)
LocDistance_Results_List.add(@, new LocDistance(curResult,
location));
H

if (isWeighted)
myLocation = calculateWeightedAverageProbabilitylLocations
(LocDistance_Results_List);

return myLocation;

}

VESS

* Calculates user location based on Radial Basis Function (RBF)
Algorithm

*

* @param RM

* The radio map structure

* @param parameter

*

* @param Observed_RSS_Values

* RSS values currently observed

*

* @return The estimated user location

*/

private static String RBF_Algorithm(RadioMap RM, ArraylList<String>
observedRSSValues, String parameter, ArraylList<WeightRecord>
WeightsList) {

ArrayList<String> RSS_Values;
float curResultX = 0.0f;

float curResultY 0.0f;
String myLocation = null;
float numerator = 0.0f;

float denominator = 0.0f;
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float sGreekRBF;

try {

sGreekRBF = Float.parseFloat(parameter);
} catch (Exception e) {

return null;

int i = 0;

if (WeightsList == null || WeightsList.size() != RM.getOrderList()
.size())
return null;

for (String location RM.getOrderList()) {
RSS_Values = RM.getLocationRSS_HashMap().get(location);

numerator = computeNumerator(observedRSSValues, RSS_Values,
sGreekRBF) ;

denominator += numerator;

if (numerator == Float.NEGATIVE_INFINITY)
return null;

curResultX += numerator * WeightsList.get(i).getWeightX();
curResultY += numerator *x WeightsList.get(i).getWeightY();

++1i;
}
curResultX /= denominator;
curResultY /= denominator;
myLocation = curResultX + " " + curResultY;
return myLocation;

}

/%%

* Calculates user location based on Subtract on Negative Add on
Positive

* (SNAP) Algorithm

*

* @param RM

* The radio map structure

* @param parameter

*

* @param Observed_RSS_Values

* RSS values currently observed

*

* @return The estimated user location

*/

private static String SNAP_Algorithm(RadioMap RM, ArrayList<String>
observedRSSValues, String parameter) {

ArraylList<Zone> Zones = new ArraylList<Zone>();
ArrayList<Boolean[][]> ZoneArrays = null;
ArrayList<Integer> sumElementsL = null;

String myLocation = null;

int[1[] LikelihoodMatrixL = null;
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int M;

int MIN_RSS_VALUE;
int MAX_RSS_VALUE;
float Aj;

String[] temp;
parameter = parameter.replace(", ", " ");
temp = parameter.split(" ");

// Must have more than 2 fields
if (temp.length < 3)
return null;

// Read the parameters
try {
M = Integer.parselnt(templ[0]);
MIN_RSS_VALUE = Integer.parseInt(temp[1]);
MAX_RSS_VALUE = Integer.parselnt(temp[2]);
} catch (Exception e) {
return null;

A = (MAX_RSS_VALUE - MIN_RSS_VALUE) / (float) M;

// Calculate the Zones based on M parameter
Zone z = null;
for (int i = 1; i <= M; ++1i) {
z = calculateZone(MIN_RSS_VALUE, A, 1i);
Zones.add(z);

Log.d("SNAP", "Size: " + Zones.size() + "min:" + z.getMin() +

max:" + z.getMax());

// Calculate the Zone Arrays
ZoneArrays = createZoneArrays(Zones, RM);

if (ZoneArrays == null)
return null;

// Calculate the L (likelihood matrix L)
LikelihoodMatrixL = createlLikelihoodMatrixL(ZoneArrays, Zones,
observedRSSValues, RM);

if (LikelihoodMatrixL == null)
return null;

sumElementsL = sumElementsLikelihoodMatrixL(LikelihoodMatrixL);
myLocation = calculateMaxScoreLocation(sumElementsL, RM);

return myLocation;

}
/%%
* Calculates the location of max score locations
*
* @param sumElementsL
* the 1list with the score in location ordering
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3

* @param RM

* The radio map structure

'3

* @return The estimated user location

*/

private static String calculateMaxScoreLocation(ArrayList<Integer>
sumElementsL, RadioMap RM) {

int MaxLocationSum = Integer.MIN_VALUE;
float sumX = 0.0f;

float sumY = 0.0f;

float x, y;

int countMaxLocationSum = 0;
String[] LocationArray = new String[2];

for (int 1 = 0; i < sumElementsL.size(); ++i) {
if (sumElementsL.get(i) > MaxLocationSum)
MaxLocationSum = sumElementsL.get(i);

S

for (int i = 0; i < sumElementsL.size(); ++i) {
if (sumElementsL.get(i) == MaxLocationSum) {
countMaxLocationSum++;
LocationArray = RM.getOrderList().get(i).split(" ");
try {
x = Float.valueOf(LocationArray[0].trim()).floatValue

y = Float.valueOf(LocationArray[1].trim()).floatValue
(OH
} catch (Exception e) {
return null;

sumX += X;
sumY += vy;

}

// Calculate the average
sumX /= countMaxLocationSum;
sumY /= countMaxLocationSum;

return sumX + " " + sumY;

}

VERS

% Sums up the elements of L (row wise) and this gives the score for
each

*x location

*

* @param LikelihoodMatrixL

* the L matrix

*

* @return a list with the sums, in order of locations

*/

private static ArraylList<Integer> sumElementsLikelihoodMatrixL(int[][]
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LikelihoodMatrixL) { LikelihoodMatrixL[j][i]l--;
continue;

int LocationSum = 0; }

ArrayList<Integer> sumElementsL = new ArrayList<Integer>();
ZoneArray = ZoneArrays.get(zone_index);
for (int i = 0; i < LikelihoodMatrixL.length; ++i) {

LocationSum = 0; for (j = 0; j < row; ++j) {
for (int j = 0; j < LikelihoodMatrixL[0].length; ++j) { if (ZoneArray[j]l[i] == true) {
LocationSum += LikelihoodMatrixL[i][j]; LikelihoodMatrixL[j] [i]++;
+ } else {
sumElementsL.add(LocationSum); int start = (zone_index - 1 >= 0) ? (zone_index - 1)
} zone_index;
return sumElementslL; int end = (zone_index + 1 <= ZoneArrays.size() - 1) ?
} (zone_index + 1) : zone_index;
int z;
/%%
* Creates a 1xn matrix array (denoted as likelihood matrix L) and for (z = start; z <= end; ++z) {
each if (z == zone_index)
* element (i, j) in matrix L contains the contribution of the j-th AP continue;
to
* the location i NeighborZoneArray = ZoneArrays.get(z);
*
* @param ZoneArrays if (NeighborZoneArray[jl[i] == true) {
* the Zone matrices break;
* H
* @param RM }
* The radio map structure
* if (z '=end + 1) {
* @param Zones continue;
* the zones min and max values
*
* @param Observed_RSS_Values for (z = 0; z < ZoneArrays.size(); ++z) {
* RSS values currently observed if (Math.abs(zone_index - z) <= 1)
* continue;
* @return matrix L
*/ NeighborZoneArray = ZoneArrays.get(z)
private static int[][] createLikelihoodMatrixL(ArrayList<Boolean[][]>
ZoneArrays, ArraylList<Zone> Zones, ArraylList<String> if (NeighborZoneArray[jl[i]l == true) {
observedRSSValues, LikelihoodMatrixL[j]l[i]--;
RadioMap RM) { break;
}
final int row = RM.getOrderList().size(); }
final int column = RM.getMacAdressList().size(); ¥
int[I1[] LikelihoodMatrixL = new int[row] [column]; }
Boolean[][] ZoneArray = null; i:
Boolean[][] NeighborZoneArray = null;
int zone_index; return LikelihoodMatrixL;
}

for (int i = @; i < observedRSSValues.size(); ++i) {
private static int getZoneIndex(String RSS_Val, ArraylList<Zone> Zones)

zone_index = getZoneIndex(observedRSSValues.get(i), Zones); {
int j;
Zone Z = null;

if (zone_index == -1) { float RSS_Value;

return null;
} try {

RSS_Value = Float.parseFloat(RSS_Val);

if (zone_index == Zones.size()) { } catch (Exception e) {

for (j = 0; j < row; ++j) return -1;
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}

int z;
for (z = 0; z < Zones.size(); ++z) {
Z = Zones.get(z);

if (RSS_Value >= Z.getMin() && RSS_Value <= Z.getMax())

break;
¥
return z;
¥
VESS
* Calculates Zi, Zm=[MIN_RSS_VALUE + (m-1)%A, min + mxA], where m=1,
LM
* and A=(max-min)/2
*
* @param MIN_RSS_VALUE
* The minimum value of radiomap
*
* @param A
* A=(max-min)/2
*
* @param m
* the number of zone
*
* @return The new zone
*/

private static Zone calculateZone(int MIN_RSS_VALUE, float A, int m) {

MIN_RSS_VALUE + (m - 1) * A;
MIN_RSS_VALUE + m % A;

float min
float max

return new Zone(min, max);

VESS

* Calculates the 1xn matrices for each zone of boolean values, where
1 is

* the number of distinct locations and n is the total number of APs,
by

* checking whether the RSS value of an AP in the radiomap falls into
the

respective zone
@param Zones

The constructed zones

*
*

*

*

*

* @param RM
* the radio map
*

*

*

@return the 1xn matrices list
*/
private static ArrayList<Boolean[][]> createZoneArrays(ArrayList<Zone>
Zones, RadioMap RM)

ArrayList<Boolean[][]> ZoneArrays = new ArraylList<Boolean[][]>();
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Boolean[][] ZoneArray = null;
ArrayList<String> RSS_Values = null;

int row = RM.getOrderList().size();
int column = RM.getMacAdressList().size();

// Create 1lxn matrix for each zone

for (int z = 0; z < Zones.size(); ++z) {
ZoneArray = new Boolean[row] [column];
ZoneArrays.add(ZoneArray);

float RSS_Value = -110;

Zone Z = null;

ArrayList<String> OrderList = null;
String location = null;

OrderList = RM.getOrderList();

// Fill the boolean values
for (int i = 0; i < OrderList.size(); ++i) {
location = OrderList.get(i);
RSS_Values = RM.getLocationRSS_HashMap().get(location);

for (int j = @; j < RSS_Values.size(); ++j) {

try {

RSS_Value = Float.parseFloat(RSS_Values.get(j));
} catch (Exception e) {

return null;
}

for (int z = 0; z < Zones.size(); ++z) {
Z = Zones.get(z);
ZoneArray = ZoneArrays.get(z);

if (RSS_Value >= Z.getMin() && RSS_Value <= Z.getMax()
ZoneArray[il [j] = true;

for (z =z + 1; z < Zones.size(); ++z) {
ZoneArray = ZoneArrays.get(z);
ZoneArray[il[j] = false;

}

break;
} else
ZoneArray[il [j] = false;

+
}
return ZoneArrays;

}
public static ArrayList<WeightRecord> readWeights(File file) {
String line;

BufferedReader reader = null;
FileReader fr = null;
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ArrayList<WeightRecord> returnWeightlList = new ArraylList<
WeightRecord>();

try {
fr = new FileReader(file.getAbsolutePath() + "-rbf-weights");
reader = new BufferedReader(fr);
while ((line = reader.readLine()) != null) {

/* Ignore the labels x/

if (line.startsWith("#") || line.trim().equals("")) {
continue;

}

line = line.replace(", ", " ");

/* Split fields x/
String[] temp = line.split(" ");

/* The file may be corrupted so ignore reading it */
if (temp.length != 2) {

return null;
H

returnWeightList.add(new WeightRecord(Float.parseFloat
(temp[0]), Float.parseFloat(temp[1])));

h

fr.close();
reader.close();

} catch (Exception e) {
return null;

}
return returnWeightlList;
}
/%%
* Computes exp(-1/2s”2 *x || Si - Cj ||~2)
*
* @param Srow
* a single row of RSS Values in Radiomap file
* @param Crow
* a single row of RSS Values in Radiomap mean file
*
% @return the Numerator of u(Si,Cj) function
*/

private static float computeNumerator(ArrayList<String> Srow,
ArraylList<String> Crow, float sGreekRBF) {

float Si;
float Cj;

float firstParameter = (float) (-1 / (2 * sGreekRBF * sGreekRBF));
float secondParameter = 0.0f;

for (int i = 0; i < Srow.size(); ++i) {

try {
Si = Float.parseFloat(Srow.get(1i));
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Cj = Float.parseFloat(Crow.get(1i));

} catch (Exception e) {
return Float.NEGATIVE_INFINITY;

+

secondParameter = secondParameter + (Si - Cj) * (Si - Cj);

return (float) Math.exp(firstParameter x secondParameter);

¥

/%%

* Calculates the Euclidean distance between the currently observed
RSS

* values and the RSS values for a specific location.

*

* @param 11

* RSS values of a location in radiomap

* @param 12

* RSS values currently observed

*

* @return The Euclidean distance, or MIN_VALUE for error

*/

private static float calculateEuclideanDistance(ArrayList<String> 11,
ArraylList<String> 12) {

float finalResult = 0;
float vl1;

float v2;

float temp;

String str;

for (int i = 0; i < ll.size(); ++i) {

try {
str = 1l.get(i);
vl = Float.valueOf(str.trim()).floatValue();
str = 12.get(i);
v2 = Float.valueOf(str.trim()).floatValue();
} catch (Exception e) {
return Float.NEGATIVE_INFINITY;
+

// do the procedure
temp = vl - v2;
temp *x= temp;

// do the procedure
finalResult += temp;

+
return ((float) Math.sqrt(finalResult));

VESS

* Calculates the Probability of the user being in the currently
observed

* RSS values and the RSS values for a specific location.

*

* @param 11
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* RSS values of a location in radiomap

* @param 12

* RSS values currently observed

*

* @return The Probability for this location, or MIN_VALUE for error
*/

public static double calculateProbability(ArrayList<String> 11,
ArraylList<String> 12, float sGreek) {

double finalResult = 1;
float v1;

float v2;

double temp;

String str;

for (int 1 = 0; i < 1l.size(); ++i) {

try {
str = 1l.get(i);
vl = Float.valueOf(str.trim()).floatValue();
str = 12.get(i);
v2 = Float.valueOf(str.trim()).floatValue();
} catch (Exception e) {
return Double.NEGATIVE_INFINITY;

temp = vl - v2;
temp *= temp;

temp = —temp;

temp /= (double) (sGreek x sGreek);
temp = (double) Math.exp(temp);

finalResult x= temp;
}
return finalResult;

~

********I

Calculates the Average of the K locations that have the shortest
distances D

@param LocDistance_Results_List
Locations-Distances pairs sorted by distance
@param K
The number of locations used
@return The estimated user location, or null for error
*/
private static String calculateAverageKDistancelLocations(ArrayList<
LocDistance> LocDistance_Results_List, int K) {

float sumX
float sumY

0.0f;
0.0f;

String[] LocationArray = new String[2];
float x, y;

Page 15 of 19

Algorithms.java 28/5/12 9:43 p..
int K_Min = K < LocDistance_Results_List.size() ? K :
LocDistance_Results_List.size();

// Calculate the sum of X and Y
for (int i = 0; i < K_Min; ++i) {
LocationArray = LocDistance_Results_List.get(i).getLocation().

split(" ");
try {
x = Float.valueOf(LocationArray[0].trim()).floatValue();

y = Float.valueOf(LocationArray[1].trim()).floatValue();
} catch (Exception e) {
return null;

sumX += X;
sumY += vy;

S

// Calculate the average
sumX /= K_Min;
sumY /= K_Min;

return sumX + + sumyY;

j

/%%

* Calculates the Weighted Average of the K locations that have the
shortest

distances D

@param LocDistance_Results_List

Locations-Distances pairs sorted by distance
@param K

The number of locations used
@return The estimated user location, or null for error

* X X X X ¥ X

*/
public static String calculateWeightedAverageKDistancelLocations
(ArrayList<LocDistance> LocDistance_Results_List, int K) {

double LocationWeight = 0.0f;

double sumWeights = 0.0f;
double WeightedSumX = 0.0f;
double WeightedSumY = 0.0f;

String[] LocationArray = new String[2];
float x, y;

int K_Min = K < LocDistance_Results_List.size() ? K :
LocDistance_Results_List.size();

// Calculate the weighted sum of X and Y
for (int i = 0; i < K_Min; ++i) {

LocationWeight = 1 / LocDistance_Results_List.get(i).
getDistance();

LocationArray = LocDistance_Results_List.get(i).getlLocation().
split("™ ");
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try {
x = Float.valueOf(LocationArray[0].trim()).floatValue();
y = Float.valueOf(LocationArray[1].trim()).floatValue();
} catch (Exception e) {
return null;

sumWeights += LocationWeight;
WeightedSumX += LocationWeight x x;
WeightedSumY += LocationWeight x vy;

}

WeightedSumX /= sumWeights;
WeightedSumY /= sumWeights;

return WeightedSumX + " " + WeightedSumY;

H

VESS

* Calculates the Weighted Average over ALL locations where the
weights are

* the Normalized Probabilities

*

* @param LocDistance_Results_List

* Locations-Probability pairs

*

*x @return The estimated user location, or null for error

*/

public static String calculateWeightedAverageProbabilitylLocations

(ArrayList<LocDistance> LocDistance_Results_List) {

double sumProbabilities = 0.0f;

double WeightedSumX = 0.0f;
double WeightedSumY = 0.0f;
double NP;
float x, y;

String[] LocationArray = new String[2];

// Calculate the sum of all probabilities
for (int i = 0; i < LocDistance_Results_List.size(); ++i)
sumProbabilities += LocDistance_Results_List.get(1i).
getDistance();

// Calculate the weighted (Normalized Probabilities) sum of X and
Y
for (int i = @; i < LocDistance_Results_List.size(); ++i) {
LocationArray = LocDistance_Results_List.get(i).getlLocation().
Split(“ ||);

try {
x = Float.valueOf(LocationArray[@].trim()).floatValue();
y = Float.valueOf(LocationArray[1].trim()).floatValue();
} catch (Exception e) {

return null;

NP = LocDistance_Results_List.get(i).getDistance() /
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sumProbabilities;
WeightedSumX += (x % NP);
WeightedSumY += (y % NP);
}
return WeightedSumX + " " + WeightedSumY;
*k
* Reads the parameters from the file
*
* @param file
* the file of radiomap, to read parameters
*
* @param algorithm_choice
* choice of several algorithms
*
* @return The parameter for the algorithm
*
*/

rivate static String readParameter(File file, int algorithm_choice) {

String line;
BufferedReader reader =
FileReader fr = null;

null;

String parameter = null;
try {
fr = new FileReader(file.getAbsolutePath() + "-parameters");
reader = new BufferedReader(fr);
while ((line = reader.readLine()) != null) {
/* Ignore the labels x/
if (line.startsWith("#")
continue;

|| line.trim().equals("")) {

/* Split fields %/
String[] temp = line.split(":");

/* The file may be corrupted so ignore reading it */
if (temp.length != 2) {
return null;

¥

if (algorithm_choice == 0 && temp[0].equals("NaN")) {
parameter = temp[1];
break;

} else if (algorithm_choice == 1 && temp[0].equals("KNN"))
{

parameter =
break;

} else if (algorithm_choice == 2 && temp[0].equals("WKNN")
) {

temp[1];
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parameter =
break;
} else if (algorithm_choice

temp[1];

parameter = temp[1];
break;

} else if (algorithm_choice
) {
parameter = temp[1];
break;

} else if (algorithm_choice
{
parameter = temp[1];
break;

} else if (algorithm_choice
parameter = temp[1];
break;

b
fr.close();
reader.close();

} catch (Exception e) {
return null;

+

return parameter;

3 && templo].

== 4 && templ[0].

5 && temp[0].

== 6 && temp[0].

28/5/12 9:43 L L.

equals("MAP"))

equals("MMSE")

equals("RBF"))

equals("SNAP")
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/*

* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab
’

* University of Cyprus. All rights reserved.

*

* Redistribution and use in source and binary forms, with or without
modification,

* are permitted provided that the following conditions are met:

*

* * Redistributions of source code must retain the above copyright
notice, this

* list of conditions and the following disclaimer.

* * Redistributions in binary form must reproduce the above copyright
notice,

* this 1list of conditions and the following disclaimer in the
documentation

* and/or other materials provided with the distribution.

* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names

* of its contributors may be used to endorse or promote products
derived from

* this software without specific prior written permission.

*

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED

* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,

* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,

* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF

*

*

*

*/

USE,

DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED

OF THE POSSIBILITY OF SUCH DAMAGE.

package cy.com.airplace;

import java.util.Observable;

public class BooleanObservable extends Observable {

private boolean isTracking;

public boolean get() {
return isTracking;

public void setBoolean(boolean track) {

isTracking = track;
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/*
* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab

* University of Cyprus. All rights reserved.

*

* Redistribution and use in source and binary forms, with or without
modification,

* are permitted provided that the following conditions are met:

*

* * Redistributions of source code must retain the above copyright
notice, this

* list of conditions and the following disclaimer.

* * Redistributions in binary form must reproduce the above copyright
notice,

* this list of conditions and the following disclaimer in the
documentation

* and/or other materials provided with the distribution.

* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names

* of its contributors may be used to endorse or promote products
derived from

* this software without specific prior written permission.

*

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED

* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,

* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,

* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,

* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED

* OF THE POSSIBILITY OF SUCH DAMAGE.

*/

package cy.com.airplace;
import cy.com.airplace.R;

import android.app.AlertDialog;

import android.content.DialogInterface;

import android.os.Bundle;

import android.preference.Preference;

import android.preference.Preference.OnPreferenceClickListener;
import android.preference.PreferenceActivity;

import android.view.View;

public class ChooseAnAlgorithm extends PreferenceActivity {

final CharSequencel] items = { "KNN", "WKNN", "MAP", "MMSE", "RBF",
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"SNAP" };
final CharSequence[] alg_items = { "K Nearest Neighbor (KNN)
Algorithm", "Weighted K Nearest Neighbor (WKNN) Algorithm",
"Probabilistic Maximum A Posteriori (MAP) Algorithm",
"Probabilistic Minimum Mean Square Error (MMSE) Algorithm"

’
"RBF-Based Positioning Algorithm", "SNAP" };

private Preference pref;
private AlertDialog alert;
private View view;

/%%
* Called when the activity is first created.
* %/
@Override
public void onCreate(Bundle savedInstanceState) {

super.onCreate(savedInstanceState);

getPreferenceManager().setSharedPreferencesName(FindMe.
SHARED_PREFS_INDOOR) ;

addPreferencesFromResource(R.xml.choose_algorithm);

pref = (Preference) findPreference("Short_Desc");
view = pref.getView(getCurrentFocus(), getListView());

// Customize the description of algorithms
pref.setOnPreferenceClickListener(new OnPreferenceClickListener()

@Override
public boolean onPreferenceClick(Preference preference) {

// TODO Auto-generated method stub
AlertDialog.Builder builder = new AlertDialog.Builder(view
.getContext());

builder.setNeutralButton("Cancel", new DialogInterface.
onClickListener() {
@Override
public void onClick(DialogInterface dialog, int which)

{

// Show something if does not exit the app
dialog.dismiss();

)

builder.setTitle("Algorithms Short Description");
builder.setSingleChoiceItems(items, -1, new
DialogInterface.OnClickListener() {
public void onClick(DialogInterface dialog, int item)

switch (item) {
case 0:
popup_msg (
"The KNN algorithm estimates the

Page 2 of 5




Airplace Tracker code

ChooseAnAlgorithm.java 28/5/12 9:44 p.p.

unknown user location as the
average of K locations which have
the shortest Euclidean distances
between the currently observed RSS
fingerprint and the respective
mean value fingerprints in the
radiomap. For more information
see:\n\nP. Bahl and V. Padmanabhan
, 1RADAR: an in-building RF-based
user location and tracking system,
i in IEEE International Conference
on Computer Communications INFOCOM
, vol. 2, 2000, pp. 775Ai784.",
"K-Nearest Neighbor (KNN)", 0);
break;
case 1:

popup_msg(

"The WKNN algorithm is a variant of
KNN and estimates the unknown user
location as the weighted average
of K locations which have the
shortest Euclidean distances
between the currently observed RSS
fingerprint and the respective
mean value fingerprints in the
radiomap. The weight of each
location is set equal to the
inverse of the distance. For more
information see:\n\nB. Li, J.
Salter, A. Dempster, and C. Rizos,
iIndoor positioning techniques
based on wireless LAN,i1 in 1st
IEEE International Conference on
Wireless Broadband and Ultra
Wideband Communications, 2006, pp.
13/16.",

"Weighted K-Nearest Neighbor (WKNN)",
0);

break;
case 2:
popup_msg(

"The MAP algorithm is a probabilistic
approach that estimates the
unknown user location by
maximizing the conditional
probability of each location in
the radiomap given the currently
observed fingerprint (posterior).
For more information see:\n\nM.
Youssef and A. Agrawala, iThe
Horus WLAN location determination
system,i in 3rd ACM International
Conference on Mobile systems,
applications, and services, 2005,
pp. 2057218.",

"Maximum A Posteriori (MAP)", 0);

break;
case 3:

popup_msg(
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"The MMSE algorithm is a probabilistic
approach that estimates the
unknown user location by
calculating the expected value of
the location, which is equivalent
to the weighted sum of the
loations in the radiomap while the
weights are set equal to the
conditional probability of each
location in the radiomap given the
currently observed fingerprint
(posterior). For more information
see:\n\nT. Roos, P. Myllymaki, H.
Tirri, P. Misikangas, and J.
Sievanen, 1A probabilistic
approach to WLAN user location
estimation,i International Journal
of Wireless Information Networks,
vol. 9, no. 3, pp. 155A164, Jul.
2002.",

"Minimum Mean Square Error (MMSE)", 0)
’

break;
case 4:
popup_msg(

"The RBF algorithm is a Neural
Networks—-based approach that uses
the fingerprints in the radiomap
as training data to create a
mapping form the input RSS space
to locations in the area of
interest. The RBF network uses the
currently observed fingerprint to
estimate the unknown user location
according to the internal weights.
For more information see:\n\nC.
Laoudias, P. Kemppi, and C. G.
Panayiotou, ilLocalization using
radial basis function networks and
signal strength fingerprints in
WLAN,i in IEEE Global
Telecommunications Conference
(GLOBECOM), 2009, pp. 1i6.",

"Radial Basis Functions (RBF)", 0);

break;
case 5:
popup_msg(

"The SNAP algorithm is a voting-based
approach that uses the notion of
signal zones to determine the
unknown user location based on the
currently observed fingerprint. It
provides a trade off between
positioning accuracy and
computational complexity. For more
information see:\n\nC. Laoudias, M

P. Michaelides, C. G. Panayiotou
, 1Fault Tolerant Fingerprint-
based Positioningi, IEEE
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International Conference on
Communications (ICC), 2011.",
"Subtract on Negative Add on Positive
(SNAP)", 0);
break;

}
1)

alert = builder.create();

alert.show();
return true;

}
s
}

private void popup_msg(String msg, String title, int imageID) {

AlertDialog.Builder alert_box = new AlertDialog.Builder(this);
alert_box.setTitle(title);
alert_box.setMessage(msg);
alert_box.setIcon(imagelID);

alert_box.setNeutralButton("Hide", new DialogInterface.
OnClickListener() {
@Override
public void onClick(DialogInterface dialog, int which) {
dialog.cancel();

)

AlertDialog alert = alert_box.create();
alert.show();
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/*
* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab

University of Cyprus. All rights reserved.

* * %

Redistribution and use in source and binary forms, with or without
modification,
are permitted provided that the following conditions are met:

* % ¥

* Redistributions of source code must retain the above copyright

notice, this

* list of conditions and the following disclaimer.

* * Redistributions in binary form must reproduce the above copyright
notice,

* this list of conditions and the following disclaimer in the
documentation

* and/or other materials provided with the distribution.

* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names

* of its contributors may be used to endorse or promote products
derived from

* this software without specific prior written permission.

% THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND

% ANY EXPRESS OR IMPLIED WARRANTIES,
IMPLIED

% WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

% IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,

+ INDIRECT, INCIDENTAL,
(INCLUDING,

% BUT NOT LIMITED TO,
USE,

% DATA, OR PROFITS;
THEORY OF

% LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

% OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,
IF ADVISED

% OF THE POSSIBILITY OF SUCH DAMAGE.

*/

INCLUDING, BUT NOT LIMITED TO, THE

SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES

PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF

OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY

EVEN

package cy.com.airplace;

import java.io.BufferedReader;
import java.io.File;

import java.io.FileReader;
import java.text.DecimalFormat;
import java.util.ArraylList;
import java.util.Calendar;
import java.util.List;

import java.util.Observable;
import java.util.Observer;
import Wifi.SimpleWifiManager;
import Wifi.WifiReceiver;
import android.app.Activity;
import android.app.AlertDialog;
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import android.app.ProgressDialog;

import android.content.BroadcastReceiver;
import android.content.Context;

import android.content.DialogInterface;
import android.content.Intent;

import android.content.IntentFilter;

import android.content.SharedPreferences;
import android.content.SharedPreferences.0OnSharedPreferenceChangelListener;
import android.net.wifi.ScanResult;

import android.net.wifi.WifiManager;

import android.os.Bundle;

import android.os.Handler;

import android.os.Message;

import android.preference.PreferenceManager;
import android.view.Menu;

import android.view.MenuInflater;

import android.view.MenuItem;

import android.view.View;

import android.view.View.OnClickListener;
import android.widget.Button;

import android.widget.TextView;

import android.widget.Toast;

import android.widget.ToggleButton;

import cy.com.CalculationModes.O0fflineMode;
import cy.com.Downloading.DownloadingSettings;
import cy.com.airplace.R;

public class FindMe extends Activity implements OnClickListener,

OnSharedPreferenceChangeListener, Observer {

// Text views to show results
private TextView title;

// TextView showing the current scan results
private TextView scanResults;

private TextView LocX;

private TextView LocY;

private TextView latitudeTextView;

private TextView longitudeTextView;

private DecimalFormat myFormatter = new DecimalFormat("###0.00");

// Button to download radiomap
private Button btnDownload;

// Button for positioning
private Button btnFindMe;

// Button for position error
private Button btnPosError;

// Button for tracking
private ToggleButton tglBtnTrackMe;

// Flag to show if there is an ongoing progress
private Boolean inProgress;

// The radiomap read
private RadioMap RM;
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// The latest scan list of APs
static ArraylList<LogRecord> LatestScanList;

// WiFi manager
private SimpleWifiManager wifi;

// WiFi Receiver
private WifiReceiver receiverWifi;

// Preferences name for indoor and outdoor
public static final String SHARED_PREFS_INDOOR = "Indoor_Preferences";

private SharedPreferences Preferences;

// Path and filename to store radio-map file
private String folder_path;

private String imagePath;

// Image width and height in meters
private String building_width;
private String building_height;

// The filename of downloading radiomap
private String filename_radiomap_download;

// Filename of radiomap to use for positioning
private String filename_radiomap;

// Flag for offline or online mode
private boolean isOffline;

//Flag for Floor mode on or Floor mode off
private boolean isFloorMode;

private String algorithmSelection;
private String test_data = "";

private ProgressDialog progressDialog;
private 0fflineMode offmode;

private DownloadingSettings downloadSet;

private final BooleanObservable trackMe = new BooleanObservable();

private BooleanObservable withPosErr
private FindMeOnBuild fmob;

//Current floor
protected static int currentFloor=0;

//Name of the architecture plan
private String nameOfArchFile;

//Name of radio-map (without the roof number)
private String nameOfRM="";

//Used for reading the file from sd-card only when is needed
private boolean firstTime = true;
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int currentFloorForFindMe = -100;
AccelerationServiceReceiver accelerationReceiver=null;

/%%
* Called when the activity is first created.
* k/
@Override
public void onCreate(Bundle savedInstanceState) {

super.onCreate(savedInstanceState);

setContentView(R. layout.building_layout);
this.fmob = new FindMeOnBuild(this);
this.fmob.setTrackMe(this.trackMe);

LatestScanList = new ArraylList<LogRecord>();

title = (TextView) findViewById(R.id.title);
title.setText("Starting the Application");

scanResults = (TextView) findViewById(R.id.scanResults);
scanResults.setText("AP detected: " + 0);

latitudeTextView = (TextView) findViewById(R.id.latitude);
longitudeTextView = (TextView) findViewById(R.id.longitude);

LocX
LocY

(TextView) findViewById(R.id.LatTitle);
(TextView) findViewById(R.id.LonTitle);

inProgress = new Boolean(false);

// Create the Radio map
RM = new RadioMap();

// Button to download indoor radio map
btnDownload = (Button) findViewById(R.id.downloadRadioMap);
btnDownload.setOnClickListener(this);

// Button to find user on map
btnFindMe = (Button) findViewById(R.id.find_me);
btnFindMe.setOnClickListener(this);

btnPosError = (Button) findViewById(R.id.pos_error);
btnPosError.setOnClickListener(this);

btnPosError.setVisibility(View.INVISIBLE);

tglBtnTrackMe = (ToggleButton) findViewById(R.id.trackme);
tglBtnTrackMe.setOnClickListener(this);

// WiFi manager to manage scans
wifi = new SimpleWifiManager(getApplicationContext());
wifi.setScanResultsTextView(scanResults);

// Create new receiver to get broadcasts
receiverWifi = new SimpleWifiReceiver();

// Configure preferences

28/5/12 9:44 p..
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Preferences = PreferenceManager.getDefaultSharedPreferences(this);

PreferenceManager.setDefaultValues(this, SHARED_PREFS_INDOOR,
MODE_PRIVATE, R.xml.preferences, true);

Preferences = FindMe.this.getSharedPreferences(SHARED_PREFS_INDOOR
, MODE_PRIVATE);

LocX.setText("X: ");

LocY.setText("Y: ");

Preferences.registerOnSharedPreferenceChangelListener(this);
onSharedPreferenceChanged(Preferences, "modeIn");
onSharedPreferenceChanged(Preferences, "image_custom");

//Preserve the floor mode
this.onSharedPreferenceChanged(Preferences, "modeFloor");

b

/%%

* The WifiReceiver is responsible to Receive Access Points results
* x/

public class SimpleWifiReceiver extends WifiReceiver {

public void onReceive(Context c, Intent intent) {

try {
if (intent == null || ¢ == null || intent.getAction() ==
null)
return;

String action = intent.getAction();

if (laction.equals(WifiManager.
SCAN_RESULTS_AVAILABLE_ACTION))
return;

List<ScanResult> wifilist = wifi.getScanResults();
scanResults.setText("AP detected: " + wifilList.size());

// Set in progress (true)
synchronized (inProgress) {
if (inProgress == true)
return;
inProgress = true;

LatestScanList.clear();
LogRecord lr = null;

// If we receive results, add them to latest scan list
if (wifilist != null && !wifilist.isEmpty()) {
for (int i = 0; i1 < wifilList.size(); i++) {
1r = new LogRecord(wifiList.get(i).BSSID, wifilist
.get(i).level);
LatestScanList.add(1lr);

I

// Unset in progress (false)
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pub
}

/*%
*
*
*
*
3
u

pub

*
*
* @param menu
*
*
u
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synchronized (inProgress) {
inProgress = false;
}

if (trackMe.get()) {
if (!FindMe_Method()) {
tglBtnTrackMe.setChecked(false);
trackMe.setBoolean(false);
trackMe.notifyObservers();

h

} catch (RuntimeException e) {
return;
¥

Draw the menu

the menu to add items for Indoor RSS
*/
lic boolean onCreateOptionsMenu(Menu menu) {
MenuInflater inflater = getMenulInflater();
inflater.inflate(R.menu.menu, menu);
return true;

Handles menu choices

@param item
the item clicked from menu
*/
lic boolean onOptionsItemSelected(MenuItem item) {

switch (item.getItemId()) {
// Launch Preferences
case R.id.Preferences:
Intent prefs = new Intent(this, Preferences.class);
startActivity(prefs);
return true;
// Launch Preferences to choose one of the algorithms
implemented
case R.id.Choose_Algorithm:

Intent algorithm_prefs = new Intent(this, ChooseAnAlgorithm.

class);
startActivity(algorithm_prefs);
return true;
// Exit application
case R.id.Exit_App:
this.finish();
return true;

return false;

Page 6 of 21




Airplace Tracker code

FindMe.java 28/5/12 9:44 p.p.
}
@Override
public void onSharedPreferenceChanged(SharedPreferences prefs, String
key) {

if (key == null)
return;

if (key.equals("modeIn"))
{
is0ffline = Preferences.getBoolean('"modeIn", false);
if (is0ffline)
{
title.setText("0ffline Mode");
latitudeTextView.setVisibility(View.INVISIBLE);
longitudeTextView.setVisibility(View.INVISIBLE);
LocX.setVisibility(View.INVISIBLE);
LocY.setVisibility(View.INVISIBLE);
tglBtnTrackMe.setVisibility(View.INVISIBLE);
tglBtnTrackMe.setChecked(false);
this.trackMe.setBoolean(false);
this.trackMe.notifyObservers();

// Disables the WiFi if is in Offline Mode
wifi.stopScan(receiverWifi)

btnFindMe.setText("Statistics\nIndoor");
else

title.setText("Online Mode");
latitudeTextView.setVisibility(View.VISIBLE);
longitudeTextView.setVisibility(View.VISIBLE);
LocX.setVisibility(View.VISIBLE);
LocY.setVisibility(View.VISIBLE);
tglBtnTrackMe.setVisibility(View.VISIBLE);

// Enables the WiFi if is in Online Mode
wifi.startScan(receiverWifi, "2000");

btnFindMe.setText("Find Me\nIndoor");
¥
¥

else if (key.equals("image_custom™))

imagePath = (String) Preferences.getString("image_custom", "")
Ltrim();

Page 7 of 21

FindMe.java

28/5/12 9:44 p..

//Take the file name

filename_radiomap = (String) Preferences.getString
("radiomap_file", "").trim();

isolateTheNameOfRM(filename_radiomap);

if (imagePath.equals("")) {
return;
}

String[] temp=imagePath.split("/");

VESS

* Maybe problem here with parsing the string.

* User must choose a file that in the end has the number of
the floor

*/

if(temp[3].contains("-"))

nameOfArchFile=temp[3].substring(0, temp[3].length()-6);
¥
else

{

H

Integer tmpCurFloor = getTheNoOfFloor(temp[3], temp[3].
contains("-"));

if (tmpCurFloor!=null)

{

nameOfArchFile=temp[3].substring(@, temp[3].length()-5);

currentFloor=tmpCurFloor;

building_width = null;
building_height = null;

if (!'ReadWidthHeigthFromFile(new File(imagePath))) {

popup_msg("Corrupted image configuration file.\nPlease set
a different floor plan or previous floor plan will be
used if available.",

"Error", R.drawable.error);

imagePath = null;

building_width = null;

building_height = null;

return;

I

if (!fmob.setFloorPlan(imagePath, building_width,
building_height)) {
imagePath = null;
building_width = null;
building_height = null;

} else {
latitudeTextView.setText("");
longitudeTextView.setText("");
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else if (key.equals("change_floor_image_custom"))

imagePath="/mnt/sdcard/"+name0OfArchFile+currentFloor+".jpg";
System.out.println("Image Path: "+imagePath);

if (imagePath.equals("")) {
return;
}

building_width = null;
building_height = null;

if (!ReadWidthHeigthFromFile(new File(imagePath))) {

popup_msg("Corrupted image configuration file.\nPlease set
a different floor plan or previous floor plan will be
used if available.",

"Error", R.drawable.error);

imagePath = null;

building_width = null;

building_height = null;

return;

}

if (!fmob.setFloorPlan(imagePath, building_width,
building_height)) {
imagePath = null;
building_width = null;
building_height = null;

} else {
latitudeTextView.setText("");
longitudeTextView.setText("");

else if(key.equals("modeFloor"))
{

isFloorMode = Preferences.getBoolean("modeFloor", false);

if(isFloorMode)
{
popup_msg("Be sure that all the radio-maps, test-files and
floor plans have the right settings",
"Warning of floor mode!"™, R.drawable.info);

//Must take the currentFloor to inform the FloorService
//Start service if is not started

IntentFilter movementFilter;

movementFilter = new IntentFilter(FloorService.
MOVEMENT_UPDATE) ;

accelerationReceiver = new AccelerationServiceReceiver();

registerReceiver(accelerationReceiver, movementFilter);

Intent intent = new Intent('cy.com.airplace.FloorService")

this.startService(intent);

else

{
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Intent intent = new Intent('cy.com.airplace.FloorService")

this.stopService(intent);

}

VESS

* Find the name of the radio-map from the path

3

* @param nameOfRadioMap

*/

private void isolateTheNameOfRM(String nameOfRadioMap)
{

nameOfRM=""";
String[] temp = nameOfRadioMap.split("/");

//Check for (-) and take the last component that has minus
String[] temp2 = templ[temp.length-1].split("-");

String specificName = temp2[temp2.length-1];
specificName=specificName.replace(".txt", "");

for(int i=0; i<specificName.length(); ++i)

if(Character.isDigit(specificName.charAt(i)))

{
if(specificName.contains("-"))
{
specificName="-"+specificName.replaceAl1(" [0-9]*$","")
}
else
{
specificName=""+specificName.replaceAll("[0-9]*$","");
¥
}

}

//Back to right path
for(int i=0; i<temp.length-1; ++i)

nameOfRM+=temp [1]+"/";
for(int i=0; i<temp2.length-1; ++i)
{

nameOfRM+=temp2 [i]+"-";

nameOfRM+=specificName;

}

/%%

* Find the numerical value in the string of a file name
* This method is used to find the current no of floor

*

* @param fileName

* @param minus

* @return the no of the floor

*/

private Integer getTheNoOfFloor(String fileName, Boolean minus)
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{
String tempFloor;
for(int i=0; i<fileName.length(); ++i)
if(Character.isDigit(fileName.charAt(i)))
{
if(minus)
{
tempFloor="-"+fileName.charAt(i);
}
else
{
tempFloor=""+fileName.charAt(i);
return Integer.valueOf(tempFloor);
}
}
return null;
}
VESS
*

* Class that takes the new floor if and only if the FloorService
indicates a new floor

*

*/

public class AccelerationServiceReceiver extends BroadcastReceiver

@Override
public void onReceive(Context context, Intent intent)//this method
receives broadcast messages. Be sure to modify AndroidManifest
.xml file in order to enable message receiving

{
//Take the new floor that must change
double floor = intent.getDoubleExtra(FloorService.MSG_SEND
, 0);
//Assign the new floor
currentFloor=(int) floor;
//Change the architecture map
onSharedPreferenceChanged(null,"change_floor_image_custom"
);
//Change the radio-map, parameters file etc.
toastPrint("Floor changed to "+currentFloor, Toast.
LENGTH_LONG) ;
}
}
/%%

Control the clicks on buttons

the view clicked
*/

*
'3

'3

* @param v
3

*
@Override
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public void onClick(View v) {
switch (v.getId()) {
// Download new radiomap
case R.id.downloadRadioMap:
Download();
break;
// Positioning
case R.id.find_me:
tglBtnTrackMe.setChecked(false);
this.trackMe.setBoolean(false);
this.trackMe.notifyObservers();
FindMe_Method();
break;
// Tracking
case R.id.trackme:
if (tglBtnTrackMe.isChecked()) {
this.trackMe.setBoolean(true);
this.trackMe.notifyObservers();
} else {
this.trackMe.setBoolean(false);
this.trackMe.notifyObservers();

}
break;
}
}
/%%
* Downloads new radiomap
* x/

private void Download() {

String serverAddress = null;
String portNumber = null;

serverAddress =
portNumber =
folder_path =
Ltrim();
filename_radiomap_download = (String) Preferences.getString
("radiomap_file_download", "").trim();

Preferences.getString("serverIP", "").trim();
Preferences.getString("serverPORT", "").trim();
(String) Preferences.getString("folder_browser",

// Check IP/Port of Server
if (serverAddress.equals("")) {
popup_msg("Unable to start connection with the server\n"
+ "Go to Menu::Preferences::Radiomap Settings::

5/12 9:44 ..

")

RadioMap Download Settings::Connection Settings::

Server Address",
R.drawable.error);

"User Error",

return;
} else if (portNumber.equals("")) {
popup_msg("Unable to start connection with the server\n"
+ "Go to Menu::Preferences::Radiomap Settings::

RadioMap Download Settings::Connection Settings::

Port number",
R.drawable.error);

"User Error",

return;
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b

/%%

28/5/12 9:44 p..

// Check folder path to store radio map
if (folder_path.equals("")) {
popup_msg("Folder path is not specified\n"
+ "Go to Menu::Preferences::Radiomap Settings::
RadioMap Download Settings::Downloading Settings::
Radio Map Folder", "User Error",
R.drawable.error);
return;
} else if ((!(new File(folder_path).canWrite()))) {
popup_msg("Folder path is not writable\n"
+ "Go to Menu::Preferences::Radiomap Settings::
RadioMap Download Settings::Downloading Settings::
Radio Map Folder", "User Error",
R.drawable.error);
return;

// Check radiomap filename
if (filename_radiomap_download.equals("")) {
popup_msg("Filename of radio map not specified\n"
+ "Go to Menu::Preferences::Radiomap Settings::
RadioMap Download Settings::Downloading Settings::
Radio Map Filename",
"User Error", R.drawable.error);
return;

j

toastPrint("Trying to connect to " + serverAddress + ":" +
portNumber + "...", Toast.LENGTH_LONG);

// Set in progress (true)
synchronized (inProgress) {
if (inProgress == true)
return;
inProgress = true;

progressDialog = ProgressDialog.show(FindMe.this, "",

Please wait...", true, false);

"Downloading

downloadSet = new DownloadingSettings(serverAddress, portNumber,
folder_path, filename_radiomap_download, handler);

downloadSet.start();

// Unset in progress (false)

synchronized (inProgress) {
inProgress = false;
}

* Starts the appropriate positioning algorithm
* x/
private boolean FindMe_Method() {

VESS
* Change radio-map dynamically I have just to put the current
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floor

* So, concatenate filename_radiomap and test_data and put just
the new number in the end

*/

algorithmSelection = (String) Preferences.getString("Algorithms",
"1M).trim();
test_data = Preferences.getString("test_data_file", "").trim();

if(isFloorMode)
{
filename_radiomap = (String) Preferences.getString
("radiomap_file", "").trim();
isolateTheNameOfRM(filename_radiomap);
if(!name0fRM.equals(""))
{

filename_radiomap=nameOfRM+currentFloor+".txt";

}
else
{
filename_radiomap = (String) Preferences.getString
("radiomap_file", "").trim();
System.out.printin("Name of the radio map: "+filename_radiomap
is0ffline = Preferences.getBoolean("modeIn", false);
System.out.println("Name of the test data: "+filename_radiomap
);
}

if ('isOffline) {

if (!fmob.okBuildingSettings()) {
popup_msg("Building floor plan not specified\nGo to Menu::
Preferences::Building Settings::Floor Plan", "Error",
R.drawable.error);
return false;

b

// Check that radiomap file is readable
if (filename_radiomap.equals("")) {
popup_msg("Radiomap file not specified\nGo to Menu::
Preferences::Radiomap Settings::Radiomap File", "User
Error", R.drawable.error);
return false;

} else if ((!(new File(filename_radiomap).canRead()))) {
popup_msg("Radiomap file is not readable\nGo to Menu::
Preferences::Radiomap Settings::Radiomap File", "User
Error", R.drawable.error);
return false;

}

// Check algorithm selection

if (algorithmSelection.equals("") || Integer.parselnt
(algorithmSelection) < 1 || Integer.parselnt

(algorithmSelection) > 6) {
popup_msg("Unable to find the location\nSpecify Algorithm",
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"User Error", R.drawable.error)
return false;

}

if (isOffline && test_data.equals("")) {
popup_msg("Test Data file not specified\nGo to Menu::
Preferences::Mode::Test Data File", "User Error", R.
drawable.error);
return false;

}

// Set in progress (true)
synchronized (inProgress) {
if (inProgress == true)
return false;
inProgress = true;

if(firstTime || (currentFloor!=currentFloorForFindMe))

//New RM to save the new results inside
RM = new RadioMap();

// Error reading Radio Map
if (!RM.ConstructRadioMap(new File(filename_radiomap))) {
popup_msg("Error while reading radio map.\nDownload new
Radio Map and try again', "User Error", R.drawable.
error);

// Unset in progress (false)
synchronized (inProgress) {
inProgress = false;

return false;
H
currentFloorForFindMe=currentFloor;
firstTime=false;

/%%
* If is true then go offline, otherwise continue online mode
*/
if (is0ffline) {
goOffline(RM, new File(test_data), Integer.parselnt
(algorithmSelection));
} else {

if (LatestScanList.isEmpty()) {
popup_msg("No Access Point Received.\nWait for a scan
first and try again.", "Warning", R.drawable.warning);

// Unset in progress (false)

synchronized (inProgress) {
inProgress = false;
}
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return false;

}
if (!calculatePosition(Integer.parseInt(algorithmSelection)))

popup_msg("Can't find location. Check that radio map file
refers to the same area.", "Error", R.drawable.error);

// Unset in progress (false)
synchronized (inProgress) {
inProgress = false;

}

return false;

b

// Unset in progress (false)
synchronized (inProgress) {
inProgress = false;

}

return true;

VESS

*

* @param imageFile

*

* @return true if all was ok, else return false

*/

private boolean ReadWidthHeigthFromFile(File imageFile) {

BufferedReader reader = null;
FileReader fr = null;

String line = null;

int 1 = 0;

try {
String conf = imageFile.getAbsolutePath().replace(".jpg", ".
config").replace(".JPG", ".config");
fr = new FileReader(conf);
} catch (Exception e) {
return false;

reader = new BufferedReader(fr);
try {
while ((line = reader.readLine()) != null) {
/* Ignore the labels x/

if (line.startsWith("#") || line.trim().equals("")) {
continue;
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line = line.replace(": ", " ");
/% Split fields */

String[] temp = line.split(" ");

if (temp.length != 2) {
return false;

}
if (i == 0)

building_width = temp[1];
else

building_height = temp[1];
++1i;

} catch (Exception e) {
return false;
+

if (!'checkBuildingDimensions(building_width, building_height)) {
return false;
¥

return true;
/%%

* Checks the building width and height

@param building_width
the width of the building to check

@param building_height
the height of the building to check

* K K X X X ¥ ¥

@return true if the width and height are ok, otherwise false

'3

* *k/

private boolean checkBuildingDimensions(String building_width, String
building_height) {

if (building_height.equals("")) {
popup_msg("Corrupted image configuration file'", "User Error",
R.drawable.error);
return false;

try {
Float.parseFloat(building_height);
} catch (Exception e) {
popup_msg("Error Building Height: " + e.getMessage(), "User
Error", R.drawable.error);
return false;

}

if (building_width.equals("")) {
popup_msg("Corrupted image configuration file", "User Error",
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R.drawable.error);
return false;

}

try {
Float.parseFloat(building_width);
} catch (Exception e) {
popup_msg("Error Building Width:
Error", R.drawable.error);
return false;

+ e.getMessage(), "User

h

return true;

}
private boolean calculatePosition(int choice) {

ArrayList<WeightRecord> WeightsList = Algorithms.readWeights(RM.
getRadiomapMean_File());

String calculatedLocation = Algorithms.ProcessingAlgorithms
(LatestScanList, RM, choice, WeightsList);

if (calculatedLocation == null) {
return false;
+

String[] x_y = calculatedLocation.split(™ ");
if (x_y.length !'= 2) {
return false;

try {
if (x_yl[0].equals("NaN")
return false;
latitudeTextView.setText(myFormatter.format(Float.parseFloat
(x_ylol)) + "m");
longitudeTextView.setText(myFormatter.format(Float.parseFloat
(x_y[11)) + "m");
} catch (Exception e) {
return false;

|| x_y[1]l.equals("NaN"))

fmob.setLocationOnFloorPlan(calculatedLocation);
return true;
}
private void goOffline(RadioMap RM, File inFile, int
algorithm_selection) {
progressDialog = ProgressDialog.show(FindMe.this, "', "Calculating

Please wait...\n0%", true, false);

offmode = new OfflineMode(RM, inFile, algorithm_selection, handler

);

offmode.start();
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final Handler handler = new Handler() {
public void handleMessage(Message msg) {

if (msg.what >= 0)
progressDialog.setMessage(""Calculating. Please wait...\n
+ msg.what + "%");

switch (msg.what) {
case -1:
progressDialog.dismiss();
if (offmode.getErrMsg() != null)
popup_msg(offmode.getErrMsg(), "Error", R.drawable.

error);
else {
popup_statistics("Average Positioning Error: " +
myFormatter.format(offmode.getAverage_pos_err()) +
"m\nAverage Execution Time: "

+ myFormatter.format(offmode.
getAverage_exe_time()) + "ms", "Info", R.
drawable.info);

}
break;
case -2:

progressDialog.dismiss();
if (downloadSet.getErrMsg() != null)
popup_msg(downloadSet.getErrMsg(), "Error", R.drawable
.error);
else
popup_msg("Radio Map, RBF Weights and Parameters
Successfully Downloaded and Stored, on "
+ Calendar.getInstance().getTime().toString(),
"Info", R.drawable.info);

break;
}
}
+;
public String showStatistics() {
VES
* Estimate the cpu consumption
*/

Power power;
String myfile = "sdcard/";
String file = PowerTutor.getLastFilePowerTutor("sdcard/");

if (file == null) {
return "No Power Tutor log file found";

}
power = PowerTutor.getPower(myfile + file);
if (power != null)
return :Total Power (CPU): " + myFormatter.format(power.CPU) +
else e

return "Could not calculate Total Power (CPU)";
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private void popup_msg(String msg, String title, int imageID) {

AlertDialog.Builder alert_box = new AlertDialog.Builder(this);
alert_box.setTitle(title);
alert_box.setMessage(msg);
alert_box.setIcon(imagelID);

alert_box.setNeutralButton("Hide", new DialogInterface.
OnClickListener() {
@Override
public void onClick(DialogInterface dialog, int which) {
dialog.cancel();

s

AlertDialog alert = alert_box.create();
alert.show();

}

private void popup_statistics(final String msg, final String title,
final int imageID) {

final AlertDialog.Builder alert_box = new AlertDialog.Builder(this
)i

alert_box.setTitle(title);

alert_box.setMessage(msg);

alert_box.setIcon(imagelD);

alert_box.setNeutralButton("Hide", new DialogInterface.
OnClickListener() {
@Override
public void onClick(DialogInterface dialog, int which) {
dialog.cancel();

}).setPositiveButton("Show Power", new DialogInterface.
OnClickListener() {
@Override
public void onClick(DialogInterface dialog, int id) {
popup_msg(msg + "\n" + showStatistics(), title, imagelD);

1)

AlertDialog alert = alert_box.create();
alert.show();

b

/%%

* Method used to print pop up message to user

* %/

private void toastPrint(String textMSG, int duration) {
Toast.makeText(this, textMSG, duration).show();

VESS
* Back button pressed to exit program
*/

@Override

public void onBackPressed() {
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AlertDialog.Builder builder = new AlertDialog.Builder(this);

builder.setMessage("Are you sure you want to exit?").setCancelable

(false).setPositiveButton("Yes", new DialogInterface.

OnClickListener() {

public void onClick(DialogInterface dialog, int id) {
FindMe.this.finish();

}).setNegativeButton("No", new DialogInterface.OnClickListener() {

public void onClick(DialogInterface dialog, int id) {
dialog.cancel();
H

});
AlertDialog alert = builder.create();
alert.show();

b

@Override

public void onResume() {
super.onResume();

¥

@Override
public void onPause() {
super.onPause();

@Override
protected void onDestroy() {

wifi.stopScan(receiverWifi);

Intent intent = new Intent("cy.com.airplace.FloorService");
stopService(intent);

super.onDestroy();

b

@Override
public void update(Observable observable, Object data) {
if (this.withPosErr != null && this.withPosErr.get())
btnPosError.setVisibility(View.VISIBLE);
else
btnPosError.setVisibility(View.INVISIBLE);

28/5/12 9:44 p..
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/*
* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab

* University of Cyprus. All rights reserved.

*

* Redistribution and use in source and binary forms, with or without
modification,

* are permitted provided that the following conditions are met:

*

* * Redistributions of source code must retain the above copyright
notice, this

* list of conditions and the following disclaimer.

* * Redistributions in binary form must reproduce the above copyright
notice,

* this list of conditions and the following disclaimer in the
documentation

* and/or other materials provided with the distribution.

* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names

* of its contributors may be used to endorse or promote products
derived from

* this software without specific prior written permission.

*

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED

* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,

* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,

* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,

* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED

* OF THE POSSIBILITY OF SUCH DAMAGE.

*/

package cy.com.airplace;

import java.util.Observable;

import java.util.Observer;

import android.graphics.Bitmap;

import android.graphics.BitmapFactory;
import cy.com.airplace.R;

import cy.com.zoom.ClickPoint;

import cy.com.zoom.DynamicZoomControl;
import cy.com.zoom.ImageZoomView;

import cy.com.zoom.LongPressZoomListener;

public class FindMeOnBuild implements Observer {

private final ClickPoint curClick = new ClickPoint(-1, -1);
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private String imagePath;
private String building_width;
private String building_height;

/*x Image zoom view *x/
private ImageZoomView mZoomView;

/**x Zoom control x/
private DynamicZoomControl mZoomControl;

/*x Decoded bitmap image */
private Bitmap mBitmap;

/*x On touch listener for zoom view x/
private LongPressZoomListener mZoomListener;

private BooleanObservable trackMe;
public FindMeOnBuild(FindMe fm) {
// Set Zooming and Panning Settings
mZoomControl = new DynamicZoomControl();
mZoomListener = new LongPressZoomListener(fm.getApplicationContext
0);
mZoomListener.setZoomControl(mZoomControl);
mZoomView = (ImageZoomView) fm.findViewById(R.id.zoomview);
mZoomView.setZoomState(mZoomControl.getZoomState());
mZoomView.setOnTouchListener(mZoomListener);
mZoomView.setCurClick(curClick);
mZoomControl.setAspectQuotient(mZoomView.getAspectQuotient());
¥

public void setTrackMe(BooleanObservable trackMe) {
mZoomView.setTrackMe(trackMe);

if (this.trackMe !'= null) {
this.trackMe.deleteObserver(this);

this.trackMe = trackMe;
this.trackMe.addObserver(this);
+

public boolean setFloorPlan(String imagePath, String building_width,
String building_height) {

if (imagePath == null || imagePath.equals(""))
return false;

if (this.imagePath != null && this.imagePath.equals(imagePath))
return true;

Bitmap tempBitmap = BitmapFactory.decodeFile(imagePath);
if (tempBitmap != null) {

if (mBitmap !'= null)
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mBitmap.recycle();
System.gc();

this.imagePath = imagePath;
this.mBitmap = tempBitmap;
this.building_width = building_width;
this.building_height = building_height;
mZoomView.setImage(this.mBitmap);
resetZoomState();
resetLocation();

} else
return false;

return true;

}
public boolean setLocationOnFloorPlan(String Geolocation) {

if (Geolocation == null || mBitmap == null || building_width ==
null || building_height == null)
return false;

String coordinates[] = Geolocation.replace(", ", " ").split(" ");
float x, y;

float bitmapWidth;

float bitmapHeight;

try {
x = Float.parseFloat(coordinates[0]);
y = Float.parseFloat(coordinates([1]);
bitmapWidth = Float.parseFloat(building_width);
bitmapHeight = Float.parseFloat(building_height);
} catch (Exception e) {
return false;

// Clear all overlays if it is not tracking
if (!'trackMe.get())
mZoomView.clearPoints();

int x_pixels = (int) ((x x mBitmap.getWidth()) / bitmapWidth);
int y_pixels = (int) ((y * mBitmap.getHeight()) / bitmapHeight);
curClick.setClickPoint(x_pixels, y_pixels);
curClick.notifyObservers();

return true;

+
protected void onDestroy() {

if (mBitmap != null)
mBitmap.recycle();

if (mZoomView != null)
mZoomView.setOnTouchListener(null);

if (mZoomControl != null)
mZoomControl.getZoomState().deleteObservers();
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/%%

* Reset zoom state and notify observers

*/

private void resetZoomState() {
mZoomControl.getZoomState().setPanX(0.5f);
mZoomControl.getZoomState().setPanY(0.5f);
mZoomControl.getZoomState().setZoom(1f)
mZoomControl.getZoomState().notifyObservers();
mZoomView.clearPoints();

}

private void resetLocation() {
curClick.setClickPoint(-1, -1);
curClick.notifyObservers();

}

@Override
public void update(Observable observable, Object data) {
// Clear all overlays if it is not tracking
if (!trackMe.get()) {
mZoomView.clearPoints();
H

b

public boolean okBuildingSettings() {
return this.mBitmap != null && this.building_height != null &&
this.building_width != null;

28/5/12 9:44 p..
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package cy.com.airplace;

import java.io.File;
import java.io.IOException;
import java.util.ArraylList;

import cy.com.FloorMode.FloorProcedure;
import cy.com.FloorMode.ParseRMHelp;
import cy.com.FloorMode.RMHelp;

import android.app.Service;

import android.content.Intent;

import android.os.Environment;

import android.os.Handler;

import android.os.IBinder;

public class FloorService extends Service

{

private final int PERIODIC_EVENT_TIMEOUT = 5000;

public static final String MOVEMENT_UPDATE = "cy.com.airplace.
FloorService.action.MOVEMENT_UPDATE";

public static final String MSG_SEND = "cy.com.airplace.FloorService.
MSG_SEND";

private Handler periodicEvent;

private int floor = 0;

@Override
public IBinder onBind(Intent intent)
{

return null;

@Override
public void onCreate()

periodicEvent = new Handler();
periodicEvent.postDelayed(doPeriodicTask, PERIODIC_EVENT_TIMEOUT);
this.floor=FindMe.currentFloor;

private Runnable doPeriodicTask = new Runnable()

public void run()

VESS

* Find first where the user Is

*/

//Array max contains 1st the no of floor 2nd the score of

floor
int[] max = { FindMe.currentFloor, -800 };

//Stores the current floors that every time compares
ArrayList<Integer> tempFloors = new ArrayList<Integer>();

String resultOfFloors =

// Take the names of all .floor files and take the content of
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all

// the .floor files (sort)

ArrayList<ArrayList<RMHelp>> arrayRMHelp = readTheFloorFiles
(tempFloors);

int[]1[] floorsScore = new int[tempFloors.size()][2];

for(int i=0; i<tempFloors.size(); ++1i)

floorsScore[i] [0]=tempFloors.get(i);

ArrayList<ArrayList<RMHelp>> arrayRMHelpTemp = new ArraylList<
ArrayList<RMHelp>>();

for (int i = @; i < arrayRMHelp.size() - 1; ++i)
{
arrayRMHelpTemp.add(arrayRMHelp.get(i));
arrayRMHelpTemp.add(arrayRMHelp.get(i + 1));
FloorProcedure findFloor = new FloorProcedure
(arrayRMHelpTemp);
if (FindMe.LatestScanList.isEmpty())
{

return;

// Take the score of the two floors that are in
competition and
// the max

resultOfFloors = findFloor.findTheMAC(FindMe.
LatestScanList);

// Parse the result

String[] tempStr = resultOfFloors.split(" ");

//Assign the score to each floor
String[] temp = tempStr[0].split(",");
floorsScore[i]l [1]1=Integer.valueOf(temp[1]);

temp = tempStr[1l].split(",");
floorsScore[i+1] [1]1=Integer.valueOf(temp[1]);

arrayRMHelpTemp.clear();

/%%

* Find the highest score

*/

for(int i=0; i<tempFloors.size(); ++i)

if(floorsScore[i] [1]1>max[1])

max [0]=floorsScore[i] [0];
max [1]=floorsScore[i] [1];
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//Inform the main thread if and ONLY if the view must change!
if(max[0]!'=floor && !FindMe.LatestScanList.isEmpty())
{

informFindMeForChanges((double)max[0]);
floor=FindMe.currentFloor=max[0];

}

periodicEvent.postDelayed(doPeriodicTask,
PERIODIC_EVENT_TIMEOUT);

+;

/%%

* Inform the FindMe class if the floor is changed
*

* @param newValue

* new floor

*/

private void informFindMeForChanges(double newValue)

Intent intent = new Intent(MOVEMENT_UPDATE);
intent.putExtra(MSG_SEND,newValue);
sendBroadcast(intent);

VESS
* Method that reads all the .floor files.
* Files that will help the device to decide in which floor is the

user

*

* @param tempFloors

* the no of all the floors

* @return floorFiles

* a list of the name of the files
*/

private ArrayList<ArrayList<RMHelp>> readTheFloorFiles(ArraylList<
Integer> tempFloors)
{

ArrayList<ArrayList<RMHelp>> rmh = new ArraylList<ArrayList<RMHelp>
>();

File sdCardDir = Environment.getExternalStorageDirectory();

ArrayList<String> floorFiles = new ArrayList<String>();

String files;

String floor;

File[] listOfFiles = sdCardDir.listFiles();
for (int i = 0; i < listOfFiles.length; i++)
{

if (listOfFiles[il.isFile())

{

files = listOfFiles[i].getName();
if (files.endsWith(".floor"))
{

floor=files.substring(files.length() - 8, files.length
() - 6);

if(floor.contains("-"))

Page 3 of 4

FloorService.java 28/5/12 9:44 p.p.

tempFloors.add(Integer.valueOf("-"+floor.substring
(1)));
}
else
{
tempFloors.add(Integer.valueOf(floor.substring(1))
);

try
{
ParseRMHelp newRMFloor = new ParseRMHelp(sdCardDir
.getAbsolutePath()+"/"+files);
rmh.add(newRMFloor.getArrayRMH());
} catch (IOException e)
{

e.printStackTrace();

b
floorFiles.add(files);

}
}
H
return rmh;
}
@Override

public void onDestroy()
periodicEvent.removeCallbacks(doPeriodicTask);
super.onDestroy();

@Override

public void onStart(Intent intent, int startid)

¥
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/*
* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab

’

* University of Cyprus. All rights reserved.

*

* Redistribution and use in source and binary forms, with or without
modification,

* are permitted provided that the following conditions are met:

*

* * Redistributions of source code must retain the above copyright
notice, this

* list of conditions and the following disclaimer.

* * Redistributions in binary form must reproduce the above copyright
notice,

* this 1list of conditions and the following disclaimer in the
documentation

* and/or other materials provided with the distribution.

* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names

* of its contributors may be used to endorse or promote products
derived from

* this software without specific prior written permission.

*

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED

* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,

* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,

* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,

* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED

* OF THE POSSIBILITY OF SUCH DAMAGE.

*/

package cy.com.airplace;

public class LocDistance {
private double distance;
private String location;

public LocDistance(double distance, String location) {

this.distance = distance;
this.location = location;

public double getDistance() {
return distance;
}

Page 1 of 2

LocDistance.java

public String getlLocation() {
return location;
1
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/*

*

*
*
*

* % ¥

*

*

*

*/

28/5/12 9:45 L.

Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab
’
University of Cyprus. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification,
are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright
notice, this

list of conditions and the following disclaimer.
* Redistributions in binary form must reproduce the above copyright
notice,

this 1list of conditions and the following disclaimer in the
documentation

and/or other materials provided with the distribution.
* Neither the name of the Sony Ericsson Mobile Communication AB nor
the names

of its contributors may be used to endorse or promote products
derived from

this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED

WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.
IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY

DIRECT,

INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,

BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,

DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

OR OTHERWISE)
IF ADVISED

OF THE POSSIBILITY OF SUCH DAMAGE.

ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN

package cy.com.airplace;

public class LogRecord {

private String bssid;
private int rss;

public LogRecord(String bssid, int rss) {
super();
this.bssid = bssid;
this.rss = rss;

b

public String getBssid() {
return bssid;
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b

public int getRss() {
return rss;

public String toString() {
String str = new String();
str = String.valueOf(bssid) + " " + String.valueOf(rss) + "\n";
return str;

28/5/12 9:45 L.
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/*
* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab

University of Cyprus. All rights reserved.

* * %

Redistribution and use in source and binary forms, with or without
modification,

* are permitted provided that the following conditions are met:

*

* * Redistributions of source code must retain the above copyright
notice, this

* list of conditions and the following disclaimer.

* * Redistributions in binary form must reproduce the above copyright
notice,

* this list of conditions and the following disclaimer in the
documentation

* and/or other materials provided with the distribution.

* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names

* of its contributors may be used to endorse or promote products
derived from

* this software without specific prior written permission.

*

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED

* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,

* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,

* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,

* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED

* OF THE POSSIBILITY OF SUCH DAMAGE.

*/

package cy.com.airplace;

import java.io.BufferedReader;
import java.io.BufferedWriter;
import java.io.DataInputStream;
import java.io.File;

import java.io.FileInputStream;
import java.io.FileWriter;

import java.io.IOException;
import java.io.InputStreamReader;
import java.util.ArraylList;

public class PowerTutor {

public static String getLastFilePowerTutor(String path) {

Page 1 of 4

28/5/12 9:45 L.

PowerTutor.java

¥

28/5/12 9:45 ..
File dir = new File(path);

Long 1 = -11;
Long curLogTime;

String[] children = dir.list();
if (children == null) {
return null;
} else {
for (int i = 0; i < children.length; i++) {
// Get filename of file or directory
if (children[il.contains("PowerTrace")) {
curLogTime = Long.parseLong((String) children[i].
subSequence(10, 23));
if (curLogTime > 1)
1 = curLogTime;

}
}
}
if (U == -1)
return null;
else

return "PowerTrace" + 1 + ".log";

public static Power getPower(String file) {

String strlLine;
String pID = null;
int wifi = 0, cpu = 0;

try {

FileInputStream fstream = new FileInputStream(file);

DataInputStream in = new DataInputStream(fstream);

BufferedReader br = new BufferedReader(new InputStreamReader
(in));

while ((strLine = br.readLine()) != null) {

if (pID == null && strLine.contains("cy.com.findme")) {
pID = getProcessId(strLine.split(" "));
continue;

b

if (pID != null) {
String[] str = strLine.split(" ");
if (str.length == 2) {
if (str[@].contains(pID) && strl[0].contains("CPU-"
+ pID)) {
cpu = cpu + Integer.parseInt(str[1l]);

H
if (str[@].contains(String.valueOf(pID)) && str[o]

.contains("wWifi-" + pID))
wifi = wifi + Integer.parseInt(str([1]);
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}
in.close();

} catch (Exception e) {
return null;

}
return new Power(cpu, wifi);
}
public static String getProcessId(String[] str) {

if (str.length == 3) // org.com.clientpositioning
return strl1];

return null;

b

public static void writePowerInFile(ArrayList<String[]l> str, String id
, String Path) throws IOException {

FileWriter fstream = new FileWriter(Path);
BufferedWriter out = new BufferedWriter(fstream);

out.write("CPU: \n");
for (int i = 0; i < str.size(); ++i) {
if (str.get(i).length == 2) {
// System.out.println(str.get(i)[0]);
if (str.get(i)[0].contains(id) && str.get(i)[@].contains
("CPU-" + id)) {
out.write(str.get(i)[1] + "\n");

}
out.write("\nWIFI: \n");
for (int 1 = 0; i < str.size(); ++i) {
if (str.get(i).length == 2) {
// System.out.println(str.get(i)[0]);
if (str.get(i)[0].contains(id) && str.get(i)[0].contains
("Wifi-" + id)) {
out.write(str.get(i)[1] + "\n");
H

out.close();

b

class Power {

int CPU;
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int WIFI;

Power(int cpu, int wifi) {
CPU = cpu;
WIFI = wifi;
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/*
* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab

University of Cyprus. All rights reserved.

* * %

Redistribution and use in source and binary forms, with or without
modification,

* are permitted provided that the following conditions are met:

*

* * Redistributions of source code must retain the above copyright
notice, this

* list of conditions and the following disclaimer.

* * Redistributions in binary form must reproduce the above copyright
notice,

* this list of conditions and the following disclaimer in the
documentation

* and/or other materials provided with the distribution.

* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names

* of its contributors may be used to endorse or promote products
derived from

* this software without specific prior written permission.

*

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED

* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,

* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,

* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,

* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED

* OF THE POSSIBILITY OF SUCH DAMAGE.

*/

package cy.com.airplace;

import android.app.Activity;

import android.content.Intent;

import android.content.SharedPreferences;

import android.database.Cursor;

import android.net.Uri;

import android.os.Bundle;

import android.preference.Preference;

import android.preference.PreferenceActivity;
import android.preference.Preference.OnPreferenceClickListener;
import android.provider.MediaStore.MediaColumns;
import cy.com.FileBrowser.AndroidFileBrowser;
import cy.com.airplace.R;
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public class Preferences extends PreferenceActivity implements
SharedPreferences.0OnSharedPreferenceChangelListener {

private static final int SELECT_IMAGE = 7;
private static final int SELECT_PATH

:8;
private static final int SELECT_FILE = 9;
private static final int SELECT_TEST_FILE = 10;
VESS
* Called when the activity is first created.
* k/
@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

// Load the appropriate preferences
getPreferenceManager().setSharedPreferencesName(FindMe.
SHARED_PREFS_INDOOR) ;

addPreferencesFromResource(R.xml.preferences);

getPreferenceManager().getSharedPreferences().
registerOnSharedPreferenceChangelListener(this);

// Building choice is only visible in indoor mode

// Custom button to choose image from path
getPreferenceManager().findPreference("image_custom").
setOnPreferenceClickListener(new OnPreferenceClickListener() {
@Override
public boolean onPreferenceClick(Preference preference) {
Intent i = new Intent(Intent.ACTION_PICK, android.provider
.MediaStore.Images.Media.EXTERNAL_CONTENT_URI);
i.setType("image/*");
startActivityForResult(i, SELECT_IMAGE);
return true;
}
1)

// Custom button to choose folder
getPreferenceManager().findPreference("folder_browser").
setOnPreferenceClickListener(new OnPreferenceClickListener() {

@Override
public boolean onPreferenceClick(Preference preference) {

Intent i = new Intent(getBaseContext(), AndroidFileBrowser
.class);

Bundle extras = new Bundle();

// Send flag to browse for folder true
extras.putInt("to_Browse", 1);

i.putExtras(extras);

startActivityForResult(i, SELECT_PATH);
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return true;
¥
1)

// Custom button to choose radio map file to use for positioning
getPreferenceManager().findPreference("radiomap_file").
setOnPreferenceClickListener(new OnPreferenceClickListener() {

@Override
public boolean onPreferenceClick(Preference preference) {

Intent i = new Intent(getBaseContext(), AndroidFileBrowser
.class);

Bundle extras = new Bundle();

// Send flag to browse for folder false, it is a file
selection.

extras.putInt("to_Browse", 2);

i.putExtras(extras);

startActivityForResult(i, SELECT_FILE);
return true;
¥
1)

// Custom button to choose radio map file to use for positioning
getPreferenceManager().findPreference("test_data_file").
setOnPreferenceClickListener(new OnPreferenceClickListener() {

@Override
public boolean onPreferenceClick(Preference preference) {

Intent i = new Intent(getBaseContext(), AndroidFileBrowser
.class);

Bundle extras = new Bundle();

// Send flag to browse for folder false, it is a file
selection.

extras.putInt('"to_Browse", 3);

i.putExtras(extras);

startActivityForResult(i, SELECT_TEST_FILE);
return true;

s
}

@Override

public void onActivityResult(int requestCode, int resultCode, Intent
data) {
super.onActivityResult(requestCode, resultCode, data);
SharedPreferences customSharedPreference;

customSharedPreference = getSharedPreferences(FindMe.
SHARED_PREFS_INDOOR, MODE_PRIVATE);
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switch (requestCode) {

case SELECT_IMAGE:
if (resultCode == Activity.RESULT_OK) {
Uri selectedImage = data.getData();
String RealPath;
SharedPreferences.Editor editor = customSharedPreference.
edit();
RealPath = getRealPathFromURI(selectedImage);
editor.putString("image_custom'", RealPath);
editor.commit();
}
break;
case SELECT_PATH:
if (resultCode == Activity.RESULT_OK) {
Uri selectedFolder = data.getData();
String path = selectedFolder.toString();
SharedPreferences.Editor editor = customSharedPreference.
edit();
editor.putString("folder_browser", path);
editor.commit();
}
break;
case SELECT_FILE:
if (resultCode == Activity.RESULT_OK) {
Uri selectedFile = data.getData();
String file = selectedFile.toString();
SharedPreferences.Editor editor = customSharedPreference.
edit();
editor.putString("radiomap_file", file);
editor.commit();
}
break;
case SELECT_TEST_FILE:
if (resultCode == Activity.RESULT_OK) {
Uri selectedFile = data.getData();
String file = selectedFile.toString();
SharedPreferences.Editor editor = customSharedPreference.
edit();
editor.putString("test_data_file", file);
editor.commit();
}

break;

}

public String getRealPathFromURI(Uri contentUri) {
String[] proj = { MediaColumns.DATA };
Cursor cursor = managedQuery(contentUri, proj, null, null, null);
int column_index = cursor.getColumnIndexOrThrow(MediaColumns.DATA)

’
cursor.moveToFirst();
return cursor.getString(column_index);

}

@Override
protected void onResume() {
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super.onResume();

// Set up a listener whenever a key changes

getPreferenceScreen().getSharedPreferences().
registerOnSharedPreferenceChangelListener(this);

b

@Override
protected void onDestroy() {
super.onDestroy();
// Unregister the listener whenever a key changes
getPreferenceManager().getSharedPreferences().
unregisterOnSharedPreferenceChangeListener(this);

¥

@Override
protected void onPause() {
super.onPause();
// Unregister the listener whenever a key changes
getPreferenceScreen().getSharedPreferences().
unregisterOnSharedPreferenceChangelListener(this);

}

@Override

public void onSharedPreferenceChanged(SharedPreferences arg@, String

argl) {
}

28/5/12 9:45 ..
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/*
* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab

* University of Cyprus. All rights reserved.

*

* Redistribution and use in source and binary forms, with or without
modification,

* are permitted provided that the following conditions are met:

*

* * Redistributions of source code must retain the above copyright
notice, this

* list of conditions and the following disclaimer.

* * Redistributions in binary form must reproduce the above copyright
notice,

* this list of conditions and the following disclaimer in the
documentation

* and/or other materials provided with the distribution.

* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names

* of its contributors may be used to endorse or promote products
derived from

* this software without specific prior written permission.

*

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED

* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,

* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,

* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,

* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED

* OF THE POSSIBILITY OF SUCH DAMAGE.

*/

package cy.com.airplace;/*x*

*

*/

import java.io.BufferedReader;
import java.io.File;

import java.io.FileReader;
import java.util.Arraylist;
import java.util.HashMap;

public class RadioMap {
private File RadiomapMean_File = null;

private ArraylList<String> MacAdressList = null;
private HashMap<String, ArrayList<String>> LocationRSS_HashMap = null;
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private ArraylList<String> OrderList = null;

public RadioMap() {
super();
MacAdressList = new ArraylList<String>();
LocationRSS_HashMap = new HashMap<String, ArrayList<String>>();
OrderList = new ArrayList<String>();

b

ok

Getter of MAC Address list in file order

the list of MAC Addresses

*/

blic ArraylList<String> getMacAdressList() {
return MacAdressList;

3
3
*
* @return
3
*
u

p
}
VESS

Getter of HashMap Location-RSS Values list in no particular order

the HashMap Location-RSS Values

*/

blic HashMap<String, ArraylList<String>> getlLocationRSS_HashMap() {
return LocationRSS_HashMap;

3
3
3
* @return
3
*
u

p
}

/%%

Getter of Location list in file order

@return
the Location list

* X K X X X

*/

public ArrayList<String> getOrderList() {
return OrderList;

}

VESS
* Getter of radio map mean filename
*
* @return
* the filename of radiomap mean used
* %/
public File getRadiomapMean_File() {
return this.RadiomapMean_File;

/%%

* Construct a radio map

*

* @param inFile

* the radio map file to read

*

* @return

* true if radio map constructed successfully, otherwise
false

* x/
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public boolean ConstructRadioMap(File inFile) {
linFile.canRead()) {

if (!inFile.exists() ||
return false;

this.RadiomapMean_File = inFile;
this.OrderList.clear();
this.MacAdressList.clear()
this.LocationRSS_HashMap.clear();

ArrayList<String> RSS_Values =
BufferedReader reader = null;
String line = null;

String[] temp = null;

String key = null;

null;

try {

reader = new BufferedReader(new FileReader(inFile));
// Read the first line
line = reader.readLine();

// Must exists

if (line == null)
return false;

line.replace(", ", " ");

line.split(" ");

line
temp

// Must have more than 4 fields
if (temp.length < 4)
return false;

// Store all Mac Addresses
for (int i = 3; i < temp.length; ++i)
this.MacAdressList.add(temp[il]);
while ((line = reader.readLine()) != null) {
if (line.trim().equals(""))
continue;

)

line.replace(", ",

line =
= line.split(" ");

temp

if (temp.length < 3)
return false;

key = temp[0] + " " + temp[1];
RSS_Values = new ArrayList<String>();

for (int i = 2; i < temp.length; ++i)
RSS_Values.add(temp[il);

// Equal number of MAC address and RSS Values
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if (this.MacAdressList.size()
return false;

= RSS_Values.size())

this.LocationRSS_HashMap.put(key, RSS_Values);
this.OrderList.add(key);

reader.close();

} catch (Exception ex) {

return false;

return true;

}

public String toString() {

String str = "MAC Adresses: ";

ArrayList<String> temp;

for

str
for

}

(int i = @; i < MacAdressList.size(); ++1i)

str += MacAdressList.get(i) + " ";

+= "\nLocations\n";
(String location
str += location + H
temp = LocationRSS_HashMap.get(location);
for (int i = 0; i < temp.size(); ++i)

str += temp.get(i) + " ";
str += "\n";

LocationRSS_HashMap.keySet()) {

return str;

28/5/12 9:45 ..
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/*

* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab
’

* University of Cyprus. All rights reserved.

*

* Redistribution and use in source and binary forms, with or without
modification,

* are permitted provided that the following conditions are met:

*

* * Redistributions of source code must retain the above copyright
notice, this

* list of conditions and the following disclaimer.

* * Redistributions in binary form must reproduce the above copyright
notice,

* this 1list of conditions and the following disclaimer in the
documentation

* and/or other materials provided with the distribution.

* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names

* of its contributors may be used to endorse or promote products
derived from

* this software without specific prior written permission.

*

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED

* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,

* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,

* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF

*

*

*

*/

USE,

DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED

OF THE POSSIBILITY OF SUCH DAMAGE.

package cy.com.airplace;

public class WeightRecord {

private float wx;
private float wy;

public WeightRecord(float weightX, float weightY) {
this.wx = weightX;
this.wy weightY;

b

public float getWeightX() {
return wx;
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public float getWeightY() {

b

return wy;

28/5/12 9:46 L.
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/*
* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab public float getMax() {
, return max;
* University of Cyprus. All rights reserved. }

* }
* Redistribution and use in source and binary forms, with or without
modification,

* are permitted provided that the following conditions are met:

*

* * Redistributions of source code must retain the above copyright
notice, this

* list of conditions and the following disclaimer.

* * Redistributions in binary form must reproduce the above copyright
notice,

* this 1list of conditions and the following disclaimer in the
documentation

* and/or other materials provided with the distribution.

* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names

* of its contributors may be used to endorse or promote products
derived from

* this software without specific prior written permission.

*

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED

* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,

* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,

* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,

* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED

* OF THE POSSIBILITY OF SUCH DAMAGE.

*/

package cy.com.airplace;
public class Zone {

private final float min;
private final float max;

Zone(float min, float max){
this.min=min;
this.max=max;

b

public float getMin() {
return min;
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/*

*

* * %

* % ¥

*

*

*

*/

Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab
’
University of Cyprus. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification,
are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright
notice, this

list of conditions and the following disclaimer.
* Redistributions in binary form must reproduce the above copyright
notice,

this list of conditions and the following disclaimer in the
documentation

and/or other materials provided with the distribution.
* Neither the name of the Sony Ericsson Mobile Communication AB nor
the names

of its contributors may be used to endorse or promote products
derived from

this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES,
IMPLIED

WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY

INCLUDING, BUT NOT LIMITED TO, THE

DIRECT,

INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,

BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,

DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

OR OTHERWISE)
IF ADVISED

OF THE POSSIBILITY OF SUCH DAMAGE.

ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN

package cy.com.CalculationModes;

import
import
import
import

java.io.BufferedReader;
java.io.File;
java.io.FileReader;
java.util.ArraylList;

import android.os.Handler;

import cy.com.airplace.Algorithms;
import cy.com.airplace.LogRecord;
import cy.com.airplace.RadioMap;
import cy.com.airplace.WeightRecord;

public

class 0fflineMode extends Thread {

private String errMsg = null;
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private Handler handler;

private final RadioMap RM;

private final File test_data_file;
private final int algorithm_selection;

private double average_pos_err, average_exe_time;

// The scan list to use for offline
private ArraylList<LogRecord> OfflineScanList;

public OfflineMode(RadioMap RM, File test_data_file, int
algorithm_selection, Handler handler) {
this.RM = RM;
this.test_data_file = test_data_file;
this.handler = handler;
this.algorithm_selection = algorithm_selection;
this.0fflineScanList = new ArraylList<LogRecord>();

b

public void run() {

if (!'test_data_file.isFile() ||
test_data_file.canRead()) {
errMsg = test_data_file + " does not exist or is not

'test_data_file.exists() || !
readable"

handler.sendEmptyMessage(-1);
return;

¥
0fflineScanList.clear();

BufferedReader reader = null;
String line;
String[]l temp;

String test_geo;

int count_test_pos = 0;
double pos_error;

double sum_pos_error = 0;

long bytesRead = 0;
long bytesTotal = test_data_file.length();
int perc = 0;
long start = 0;
long finish = 0;
long total = 0;
ArrayList<String> MacAdressList = new ArrayList<String>();
try {
reader = new BufferedReader(new FileReader(test_data_file));

/* Read the first line */
line = reader.readlLine();

// Must exists
if (line == null) {
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errMsg = test_data_file + " file is corrupted";
handler.sendEmptyMessage(-1);
return;

¥
bytesRead += line.length() + 1;

if (perc < (int) (((float) bytesRead / (float) bytesTotal) *
100)) {
perc = (int) (((float) bytesRead / (float) bytesTotal) x
100) ;
handler.sendEmptyMessage(perc);

}

/* Store the Mac Addresses x/

if (line.startswith("#")) {
line = line.replace(", ", " ");
temp = line.split(" ");

// Must have more than 4 fields

if (temp.length < 4) {
errMsg = test_data_file + " file is corrupted";
handler.sendEmptyMessage(-1);
return;

}

// Store all Mac Addresses
for (int i = 3; i < temp.length; ++i)
MacAdressList.add(temp[i]);
} else {
errMsg = test_data_file + " file is corrupted";
handler.sendEmptyMessage(-1);
return;

}

ArrayList<WeightRecord> WeightsList = Algorithms.readWeights
(RM.getRadiomapMean_File());

count_test_pos = 0;
while ((line = reader.readLine()) != null) {
bytesRead += line.length() + 1;

line
temp

= line.trim().replace(", ", " ");

= line.split(" ");

if (temp.length < 3) {

errMsg = test_data_file + " file is corrupted";
handler.sendEmptyMessage(-1);

return;

b

if (MacAdressList.size() != temp.length - 2) {
errMsg = test_data_file + " file is corrupted";
handler.sendEmptyMessage(-1);
return;
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for (int i = 2; i < temp.length; ++i) {
LogRecord lr = new LogRecord(MacAdressList.get(i - 2),
Integer.parselnt(temp[il));
0fflineScanList.add(1lr);

if (perc < (int) (((float) bytesRead / (float) bytesTotal)
* 100)) {
perc = (int) (((float) bytesRead / (float) bytesTotal)
*x 100);
handler.sendEmptyMessage(perc);
b

start = System.currentTimeMillis();

test_geo = Algorithms.ProcessingAlgorithms(0fflineScanList
, RM, algorithm_selection, WeightsList);

if (test_geo == null) {
errMsg = "Can't calculate a location. Check that test
data and radio map files refer to the same area.";
handler.sendEmptyMessage(-1)
return;

}

finish = System.currentTimeMillis();
total += (finish - start);
0fflineScanList.clear();

pos_error = calculateEuclideanDistance(temp[0@] + " " +
temp[1], test_geo);

if (pos_error != -1) {
SUM_pPOS_Eerror += pos_error;
count_test_pos++;
¥
reader.close();

handler.sendEmptyMessage(100);

average_pos_err = sum_pos_error / (double) count_test_pos;
average_exe_time = total / (double) count_test_pos;

handler.sendEmptyMessage(-1);
errMsg = null;

} catch (Exception ex) {
errMsg = "Can't calculate a location.\nError: " + ex.
getMessage() + "." + "\nCheck that test data and radio map

files are not corrupted.”;
handler.sendEmptyMessage(-1);

I

private double calculateEuclideanDistance(String real, String estimate
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) £

double pos_error;
String[] temp_real;
String[] temp_estimate;
double x1, x2;

temp_real = real.split(" ");
temp_estimate = estimate.split(" ");

try {
x1 = Math.pow((Double.parseDouble(temp_reall@]) - Double.
parseDouble(temp_estimate[0])), 2);
x2 = Math.pow((Double.parseDouble(temp_real[1]) - Double.
parseDouble(temp_estimate([1])), 2);
} catch (Exception e) {
return -1;

pos_error = Math.sqrt((x1 + x2));

return pos_error;

h

public String getErrMsg() {
return errMsg;

public double getAverage_pos_err() {
return average_pos_err;
}

public double getAverage_exe_time() {
return average_exe_time;
+
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/*
* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab

University of Cyprus. All rights reserved.

* * %

Redistribution and use in source and binary forms, with or without
modification,

* are permitted provided that the following conditions are met:

*

* * Redistributions of source code must retain the above copyright
notice, this

* list of conditions and the following disclaimer.

* * Redistributions in binary form must reproduce the above copyright
notice,

* this list of conditions and the following disclaimer in the
documentation

* and/or other materials provided with the distribution.

* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names

* of its contributors may be used to endorse or promote products
derived from

* this software without specific prior written permission.

*

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED

* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,

* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,

* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,

* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED

* OF THE POSSIBILITY OF SUCH DAMAGE.

*/

package cy.com.Downloading;

import java.io.BufferedReader;
import java.io.File;

import java.io.FileOutputStream;
import java.io.InputStreamReader;
import java.io.PrintWriter;
import java.net.Socket;

import android.os.Handler;

public class DownloadingSettings extends Thread {
private final String IP;

private final String PORT;
private final String filename_radiomap_download;
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private final String folder_path;

private String errMsg;
private final Handler handler;

VES:
* @param IP
* the IP address of radiomap distribution server
*
* @param PORT
* the port that radiomap distribution server is listening
* %/
public DownloadingSettings(String IP, String PORT, String folder_path,
String filename, Handler handler) {
this.filename_radiomap_download = filename;
this.PORT = PORT;
this.IP = IP;
this.folder_path = folder_path;
this.handler = handler;

b

public String getErrMsg() {
return errMsg;
}

/%%

*x Establishes a connection on IP/PORT and download radiomap
*

* *k/

public void run() {

Socket connection = null;
FileOutputStream fos = null;
File root = new File(folder_path);

String radiomap_mean = filename_radiomap_download;
String rbf_weights = radiomap_mean + "-rbf-weights";
String parameters = radiomap_mean + "-parameters';

try {

// Create new socket
connection = new Socket(IP, Integer.parseInt(PORT));

// Check that path is writable
if (root.canWrite()) {
fos = new FileOutputStream(new File(root, radiomap_mean),
false);
} else {
errMsg = "Directory: " + root.getAbsolutePath() + " is not
writable.\nYou may need an external memory card";
handler.sendEmptyMessage(-2);
return;

PrintWriter out = new PrintWriter(connection.getOutputStream()
, true);

BufferedReader in = new BufferedReader(new InputStreamReader
(connection.getInputStream()));
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String inputLine, outputlLine;
inputLine = in.readLine();

if (!inputLine.equalsIgnoreCase("+0K READY")) {
fos.close();
out.close();
in.close();
connection.close();
errMsg = "Server not ready.\nTry again later.";
handler.sendEmptyMessage(-2);
return;

}

outputLine = "GET radiomap";
out.println(outputLine);
inputLine = in.readLine();

if (!inputLine.startsWith("RADIOMAP")) {
fos.close();
out.close();
in.close();
connection.close();
errMsg = inputlLine +
handler.sendEmptyMessage(-2);
return;

}

inputLine = inputLine.replaceFirst("RADIOMAP ", "");
fos.write((inputLine + "\n").getBytes());

// Get files: radiomap, parameters and rbf weights

while ((inputLine = in.readLine()) !'= null) {
if (inputLine.compareTo("null") == @ || inputLine.
startsWith("CORRUPTED"))
break;

if (inputLine.equalsIgnoreCase("PARAMETERS")) {
fos = new FileOutputStream(new File(root, parameters),
false);
} else if (inputLine.equalsIgnoreCase("RBF_WEIGHTS")) {
fos = new FileOutputStream(new File(root, rbf_weights)
, false);
} else {
fos.write((inputLine + "\n").getBytes());
}

j

fos.close();
out.close();
in.close();
connection.close();

errMsg = null;
handler.sendEmptyMessage(-2);

} catch (Exception e) {

errMsg = "Error: " + e.getMessage();
handler.sendEmptyMessage(-2);
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/*
* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab

University of Cyprus. All rights reserved.

* * %

Redistribution and use in source and binary forms, with or without
modification,

* are permitted provided that the following conditions are met:

*

* * Redistributions of source code must retain the above copyright
notice, this

* list of conditions and the following disclaimer.

* * Redistributions in binary form must reproduce the above copyright
notice,

* this list of conditions and the following disclaimer in the
documentation

* and/or other materials provided with the distribution.

* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names

* of its contributors may be used to endorse or promote products
derived from

* this software without specific prior written permission.

*

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED

* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,

* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,

* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,

* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED

* OF THE POSSIBILITY OF SUCH DAMAGE.

*/

package cy.com.FileBrowser;

import java.io.File;
import java.util.ArraylList;
import java.util.List;

import cy.com.airplace.FindMe;

import cy.com.airplace.R;

import android.app.AlertDialog;

import android.app.ListActivity;

import android.content.Context;

import android.content.DialogInterface;
import android.content.Intent;

import android.content.SharedPreferences;
import android.net.Uri;
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import android.os.Bundle;

import android.view.LayoutInflater;
import android.view.View;

import android.view.ViewGroup;

import android.view.View.OnClickListener;
import android.widget.ArrayAdapter;
import android.widget.Button;

import android.widget.ImageView;

import android.widget.ListView;

import android.widget.TextView;

public class AndroidFileBrowser extends ListActivity implements
OnClickListener {

// Enum for the Display Mode
private enum DISPLAYMODE {
ABSOLUTE, RELATIVE;

private final DISPLAYMODE displayMode = DISPLAYMODE.ABSOLUTE;
private List<String> directoryEntries = new ArraylList<String>();
private File currentDirectory = null;

private final File homeDirectory = new File("/");

private File file = null;

private TextView pwd = null;

private Button select_file_folder = null;

private int selectFolder = 1;

private String folder_path = null;

private String file_path = null;

private SharedPreferences sharedPreferences = null;

@Override
public void onCreate(Bundle icicle) {

super.onCreate(icicle);
setContentView(R. layout.main_choose_file_or_directory);

pwd = (TextView) findViewById(R.id.pwd);

select_file_folder = (Button) findViewById(R.id.select_file_folder
);

select_file_folder.setOnClickListener(this);

// Get flags for browsing and indoor or outdoor
Bundle extras = getIntent().getExtras();
if (extras != null) {

selectFolder = extras.getInt("to_Browse");

sharedPreferences = getSharedPreferences(FindMe.
SHARED_PREFS_INDOOR, MODE_PRIVATE);

// Get folder path selected before

folder_path = sharedPreferences.getString("folder_browser", "").
trim();

// Get file of radiomap selected before

switch (selectFolder) {
case 1:
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select_file_folder.setText("Save in this folder");
break;

case 2:
file_path =

trim();
select_file_folder.setText("Use radiomap");

sharedPreferences.getString("radiomap_file", "").

if (file_path != null && !file_path.equals("") && new File
(file_path).canRead())
pwd.setText(file_path);

break;
case 3:
file_path =

trim();
select_file_folder.setText("Use test data");

sharedPreferences.getString("test_data_file", "").

if (file_path != null && !file_path.equals("") && new File
(file_path).canRead())
pwd.setText(file_path);

break;

if (folder_path == null || folder_path.equals("")) {
browseToHome() ;

} else {
currentDirectory = new File(makePath(folder_path));
browseTo(currentDirectory);

b

VeSS
* Sets home directory (/) as the current directory
*
* x/
private void browseToHome() {
currentDirectory = new File("/");
browseTo(homeDirectory);

b

VE::

* Make a path if exists, can read and is a directory

* @param path

* the given path to check

*

*

* @return the constructed path

* %/

private String makePath(String path) {
if (path.length() == 0) {
return "/";

}
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File check = new File(path);
if (!'check.exists() || !check.canRead() ||
return "/";

if (check.isDirectory())
return path;

return "/";

VESS

* Browses to aDirectory path in mobile device file system
*

* @param aDirectory

* the given directory to enter

*

* %/

private void browseTo(final File aDirectory) {

if (aDirectory.isDirectory()) {
this.currentDirectory = aDirectory;
fill(aDirectory.listFiles());

if (selectFolder == 1)
pwd.setText(currentDirectory.getAbsolutePath());

}
}
VESS
* Fills directoryEntries with the files in current path
*
* @param files
* in the current directory
*
* k/

private void fill(File[] files) {

// Clear list
this.directoryEntries.clear();

// Add the "~" for home directory
this.directoryEntries.add(getString(R.string.homeDir));

// And the ".." for parent directory
if (this.currentDirectory.getParent() != null)
this.directoryEntries.add(getString(R.string.parentDir));

switch (this.displayMode) {

case ABSOLUTE:
for (File file : files) {
this.directoryEntries.add(file.getAbsolutePath());
}

break;
case RELATIVE:
int currentPathStringLenght = this.currentDirectory.
getAbsolutePath().length();

28/5/12 9:48 L1

Icheck.isDirectory()) {
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for (File file : files) {
this.directoryEntries.add(file.getAbsolutePath().substring
(currentPathStringLenght));
}
break;

}

MyCustomAdapter directoryList = new MyCustomAdapter(this, R.xml.
file_row, this.directoryEntries);

this.setlListAdapter(directoryList);
¥

@Override
protected void onListItemClick(ListView 1, View v, int position, long
id)

file = new File(directoryEntries.get(position));

if (file.isDirectory()) {
if (file.canRead()) {
if (file.getName().equals(getString(R.string.parentDir)))
{

browseTo(currentDirectory.getParentFile());

} else if (file.getName().equals(getString(R.string.
homeDir))) {
browseTo(homeDirectory);

} else
browseTo(file);

} else {
showAlert("Read Permission Denied", "Warning", this);

+

} else if (!file.isDirectory() && selectFolder == 1) {
showAlert("Not a directory", "Warning", this);

} else {
pwd.setText(file.getAbsolutePath());

}

super.onListItemClick(1l, v, position, id);

VESS
* Creates an Alert box

*

@param message
the message to show to user

@param title
the title of alert box

@param ctx

* K K X X X X ¥

the context

* %/

private void showAlert(String message, String title, Context ctx) {
// Create a builder

AlertDialog.Builder builder = new AlertDialog.Builder(ctx);
builder.setTitle(title);

// Add buttons and listener
builder.setMessage(message).setCancelable(false).setPositiveButton
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("0K", new DialogInterface.OnClickListener() {
public void onClick(DialogInterface dialog, int id) {
dialog.cancel();

)

// Create the dialog
AlertDialog ad = builder.create();

// Show
ad.show();
}
@Override

public void onClick(View v) {
switch (v.getId()) {
case R.id.select_file_folder:

// Select a path mode
if (selectFolder == 1) {

if (currentDirectory.canWrite()) {
Intent data = new Intent();
data.setData(Uri.parse(currentDirectory.

getAbsolutePath()));

setResult (RESULT_OK, data);
AndroidFileBrowser.this.finish();

} else
showAlert("Write Permission Denied", "Warning", this);

}
// Select a file mode
else {
file = new File(pwd.getText().toString());
if (file.exists()) {
if (file.canRead()) {
Intent data = new Intent();
data.setData(Uri.parse(pwd.getText().toString()));
setResult (RESULT_OK, data);
AndroidFileBrowser.this.finish();
} else
showAlert("Read Permission Denied", "Warning",
this);
} else
showAlert("File not available", "Warning", this);
}
break;
}
}
VE:
* Control when back button is pressed
* %/
@Override
public void onBackPressed() {
finish();
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VESS

* Public Inner Class which help to put images for each file that is
* different type

3

* *k/

public class MyCustomAdapter extends ArrayAdapter<String> {

List<String> myList;

/%%

* Constructor

*/

public MyCustomAdapter(Context context, int textViewResourceld,
List<String> objects) {

super(context, textViewResourceIld, objects);
myList = objects;
}

@Override
public View getView(int position, View convertView, ViewGroup
parent) {

View row = convertView;
// Check If Row Is Null
if (row null) {
// Make New Layoutinflater
LayoutInflater vi = (LayoutInflater) getSystemService
(Context.LAYOUT_INFLATER_SERVICE);
row = vi.inflate(R.xml.file_row, parent, false);

+
TextView label = (TextView) row.findViewById(R.id.file);
String stringFile = myList.get(position).toString();

// Change The Symbol Of The Home Directory

if (stringFile.equals(getString(R.string.homeDir)))
label.setText("~");

else
label.setText(stringFile);

File file = new File(stringFile);
ImageView icon = (ImageView) row.findViewById(R.id.icon);

if (file.isDirectory())
icon.setImageResource(R.drawable.directory);

else
icon.setImageResource(FindDrawable(stringFile));

return row;

/%%

* Find the right icon for each file type
*

* @param file

* the file to get image source
*

* @return the id of image source

Page 7 of 8

AndroidFileBrowser.java

* %/
//
private int FindDrawable(String file) {
if (file.endsWith(".txt")) {
return R.drawable.txt;

} else if (file.endsWith(".pdf")) {
return R.drawable.pdf;

} else if (file.endsWith(".exe")) {
return R.drawable.exe;

} else if (file.endsWith(".apk")) {
return R.drawable.apk;

} else if (file.endsWith(".png")) {
return R.drawable.png;

} else if (file.endsWith(".gif")) {
return R.drawable.gif;

} else if (file.endsWith(".jpg")) {
return R.drawable.jpg;

} else if (file.endsWith(".rar")) {
return R.drawable.rar;

} else if (file.endsWith(".zip")) {
return R.drawable.zip;

} else if (file.endsWith(".gz")) {
return R.drawable.gz;

} else if (file.endsWith(".mp3") || file.endsWith(".wav")

file.endsWith(".amp")) {
return R.drawable.sound;

} else if (file.endsWith(".mp4")
file.endsWith(".flv")) {
return R.drawable.video;

} else
return R.drawable.txt;

|| file.endsWith(".avi")

28/5/12 9:48 L1
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package cy.com.FloorMode;

import java.util.ArraylList;
import cy.com.airplace.LogRecord;

public class FloorProcedure
{
private ArrayList<ArrayList<RMHelp>> arrayRMHelp = null;

VESS

* Take an arraylList of arraylLists.

* Each arralList is the content of the help files, of the two floors
that

* I want to find me!

*

* @param arraylList of arrayLists of RMHelp lists

*/

public FloorProcedure(ArrayList<ArrayList<RMHelp>> array)

{

this.arrayRMHelp=array;

VESS
* Find the nearest mac Address of the current live received AP's.
*x After that decide in which floor is this AP and change to this
floor.
*
* @param the current results of the detected AP's
*x @return the result of the two check in .floor files
*/
public String findTheMAC(ArrayList<LogRecord> 1r)
{
ArrayList<LogRecordFloor> lrf = new ArraylList<LogRecordFloor>();
Double maxRSS = 0.0;
Double minRSS = 0.0;
String strRe = "";
boolean flagEq = true;

/%%
* Take the 1r type LogRecord and convert it to LogRecordFloor
*/
for(LogRecord current : 1r)
lrf.add(new LogRecordFloor(current.getBssid(), current.getRss
(), 2));
}
//Find the strongest Access Point
boolean flag = true;
LogRecordFloor maxMac = null;
for(int i=0; i<lrf.size(); ++1i)
if(flag)
{

maxMac = lrf.get(i);

Page 1 of 3
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flag=false;

if(maxMac.getRss()<lrf.get(i).getRss())

{

maxMac = lrf.get(i);

¥
}
/%
* Find where it exists the maxMac
*/
for(int i=0; i< arrayRMHelp.size(); ++1i)
{
for(int j=0; j< arrayRMHelp.get(i).size(); ++j)
{
ArrayList<RMHelp> temp = arrayRMHelp.get(i);
if(arrayRMHelp.get(i).get(j).getMacAddress().equals
(maxMac.getBssid()))
temp.get(j).setVisible(true);
}
}

/* Check the case of existing the maxMac in both .floor files x/
for(int j=0; j< arrayRMHelp.get(0).size(); ++j)
{

RMHelp temp® = arrayRMHelp.get(0).get(j);
for(int z=0; z<arrayRMHelp.get(1).size(); ++z)
RMHelp templ = arrayRMHelp.get(1l).get(z);

VESS

* Check if one macAddress belongs to the two floors

*/
if(temp®.getMacAddress().equals(templ.getMacAddress()))
{

VESS

* Find the macAddress from the current results if
exist

*/

if(maxMac.getBssid().equals(temp@.getMacAddress()))

{

VESS

* Decide in which floor you will label the
macAddress

*/

if(temp@.getRss()>templ.getRss())

{

//lrf.get(i).setFloor(false, 1);

flagEgq=false;

maxRSS = temp@.getRss();

minRSS = templ.getRss();

strRe="1,"+maxRSS.intValue()+" 2,"+minRSS.
intvalue();
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else

flagEq=false;

maxRSS = templ.getRss();

minRSS = temp@.getRss();

strRe="1,"+minRSS. intValue()+" 2,"+maxRSS.
intvalue();

}
}
}
}
¥
if(flagEq)
{
for(int i=0; i< arrayRMHelp.size(); ++i)
{
for(int j=0; j< arrayRMHelp.get(i).size(); ++j)
{
ArrayList<RMHelp> temp = arrayRMHelp.get(i);
for(RMHelp current : temp)
if(temp.get(j).isVisible())
{
if(i==0)
{
return "1,"+temp.get(j).getRss().intValue
()+" 2,"+(-800);
else if(i==1)
{
return "1,"+(-800)+" 2,"+temp.get(j).
getRss().intValue();
}
}
}
}
}
H

if(strRe.equals(""))

return "1,"+(-800)+" 2,"+(-800);

return strRe;
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package cy.com.FloorMode;

import cy.com.airplace.LogRecord;

public class LogRecordFloor extends LogRecord
private boolean[] floor;
public LogRecordFloor(String bssid, int rss, int noOfFloors)

super(bssid, rss);
this.floor = new boolean[noOfFloors];

for(int i=0; i<this.floor.length; ++1i)
this.floor[i]l=true;
}

VESS

* Set in which floor the macAddress belongs at final
*

* @param validFloor

* @param floor

*/

public void setFloor(boolean validFloor, int floor)

{

this.floor[floor] = validFloor;

/%%

* Get the result of the specific number of the floor
*

* @param noOfFloor

* @return

*/

public boolean getFloor(int noOfFloor)

{

return floor[noOfFloorl];

public String toString()

{
String str = new String();
str = this.getBssid() + " " + String.valueOf(this.getRss()) + "\n"
+" "sthis.floor[@]+" "+this.floor[1];
return str;
}
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package cy.com.FloorMode;

import java.io.BufferedReader;

import java.io.DataInputStream;
import java.io.FileInputStream;
import java.io.FileNotFoundException;
import java.io.IOException;

import java.io.InputStreamReader;
import java.util.ArraylList;

public class ParseRMHelp
{
private DataInputStream in = null;
private BufferedReader br = null;
private String nameOfFile=null;
private ArrayList<RMHelp> arrayRMH = new ArrayList<RMHelp>();

private ArraylList<String> inArray = new ArrayList<String>();

public ParseRMHelp(String strName) throws IOException
{

this.nameOfFile=strName;
FileInputStream fstream = null;
try
{
fstream = new FileInputStream(this.nameOfFile);
} catch (FileNotFoundException e)
{

e.printStackTrace();

// Get the object of DataInputStream

in = new DatalInputStream(fstream);

br = new BufferedReader(new InputStreamReader(in));
String line = null;
while((line=br.readLine())!=null)

inArray.add(line);
br.close();
in.close();
this.createRMHelp();
¥

private void createRMHelp()

{
for(String str : inArray)
String[] temp = str.split(", ");
arrayRMH.add(new RMHelp(temp[0], Double.valueOf(temp[1]),
Integer.valueOf(temp[2])));
}

public ArrayList<RMHelp> getArrayRMH()

28/5/12 9:49 L.
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{
}

return arrayRMH;

28/5/12 9:49 |
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package cy.com.FloorMode;

public class RMHelp
{

private String macAddress;
private Double rss;
private int times;

private boolean visible;

VESS

* Constructor of RMHelp class to upload the .floor file
3

* @param macAddress

* @param rss

* @param times

*/

public RMHelp(String macAddress, Double rss, int times)
{

this.setMacAddress(macAddress);
this.setRss(rss);
this.setTimes(times);
this.setVisible(false);

¥

VESS
*x Constructor that takes only two parameters
*
* @param macAddress
* @param rss
*/
public RMHelp(String macAddress, Double rss)
{
this.setMacAddress(macAddress);
this.setRss(rss);

public void setMacAddress(String macAddress)

this.macAddress = macAddress;

public String getMacAddress()

{
return macAddress;
1
public void setRss(Double rss)
{
this.rss = rss;
}

public Double getRss()
{

return rss;

}

public void setTimes(int times)

28/5/12 9:49 L.
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this.times = times;

public int getTimes()
{
return times;
public String toString()
{
¥

return macAddress+ +rss+ +times+

public void setVisible(boolean visible)

{
}

this.visible = visible;

public boolean isVisible()

return visible;

+visible;

28/5/12 9:49 L.

Page 2 of 2




Airplace Tracker code
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/%
* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab

’

* University of Cyprus. All rights reserved.

*

* Redistribution and use in source and binary forms, with or without
modification,

* are permitted provided that the following conditions are met:
*
* * Redistributions of source code must retain the above copyright
notice, this
* list of conditions and the following disclaimer.
* * Redistributions in binary form must reproduce the above copyright
notice,
* this 1list of conditions and the following disclaimer in the
documentation
* and/or other materials provided with the distribution.
* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names
* of its contributors may be used to endorse or promote products
derived from
* this software without specific prior written permission.
*
* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND
* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED
* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.
* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,
* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,
* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,
* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF
* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE
* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.
*/
/*
* Copyright (c) 2010, Sony Ericsson Mobile Communication AB. All rights
reserved.
3
* Redistribution and use in source and binary forms, with or without
modification,
*x are permitted provided that the following conditions are met:
*
* * Redistributions of source code must retain the above copyright
notice, this
* list of conditions and the following disclaimer.
* * Redistributions in binary form must reproduce the above copyright
notice,
* this list of conditions and the following disclaimer in the
documentation
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*
*

* ¥

*

*
*/

pac

/%%
*
*/

pub

28/5/12 9:50 (1L

and/or other materials provided with the distribution.
* Neither the name of the Sony Ericsson Mobile Communication AB nor
the names

of its contributors may be used to endorse or promote products
derived from

this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED

WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT,

INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,

BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS
OF USE,

DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,
IF ADVISED

OF THE POSSIBILITY OF SUCH DAMAGE.

EVEN

kage cy.com.util;

Utility class used to handle flinging within a specified limit.

lic abstract class Dynamics {
VESS
* The maximum delta time,
*/
private static final int MAX_TIMESTEP = 50;

in milliseconds, between two updates

/** The current
protected float

position */
mPosition;

/%% The current
protected float

velocity *x/
mVelocity;

/%% The current
protected float

maximum position x/
mMaxPosition = Float.MAX_VALUE;

/%% The current
protected float

minimum position x/
mMinPosition = -Float.MAX_VALUE;

/** The time of the last update *x/
protected long mLastTime = 0;

VESS

* Sets the state of the dynamics object. Should be called
starting

* to call update.

*

before
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* @param position The current position.

* @param velocity The current velocity in pixels per second.

* @param now The current time

*/
public void setState(final float position, final float velocity, final
long now) {
mVelocity = velocity;
mPosition = position;
mLastTime = now;
}
/%%
* Returns the current position. Normally used after a call to update
() in
*x order to get the updated position.
*
* @return The current position
*/

public float getPosition() {
return mPosition;

/%%

* Gets the velocity. Unit is in pixels per second.
*

*x @return The velocity in pixels per second

*/

public float getVelocity() {
return mVelocity;

VESS

* Used to find out if the list is at rest, that is, has no velocity
and is

* inside the the limits. Normally used to know if more calls to

update are

* needed.

*

* @param velocityTolerance Velocity is regarded as @ if less than

* velocityTolerance

* @param positionTolerance Position is regarded as inside the limits
even

* if positionTolerance above or below

*

* @return true if list is at rest, false otherwise

*/

public boolean isAtRest(final float velocityTolerance, final float
positionTolerance) {
final boolean standingStill = Math.abs(mVelocity) <
velocityTolerance;
final boolean withinLimits =
mMaxPosition
&& mPosition + positionTolerance > mMinPosition;
return standingStill && withinLimits;

mPosition - positionTolerance <

/%%
* Sets the maximum position.
*
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* @param maxPosition The maximum value of the position

*/

public void setMaxPosition(final float maxPosition) {
mMaxPosition = maxPosition;

VESS

* Sets the minimum position.

*

* @param minPosition The minimum value of the position

*/

public void setMinPosition(final float minPosition) {
mMinPosition = minPosition;

VESS
* Updates the position and velocity.
3
* @param now The current time
*/
public void update(final long now) {
int dt = (int)(now — mLastTime);
if (dt > MAX_TIMESTEP) {
dt = MAX_TIMESTEP;
}

onUpdate(dt);

mLastTime = now;

/%%
* Gets the distance to the closest limit (max and min position)
*

* @return If position is more than max position: distance to max

position. If

* position is less than min position: distance to min
position. If

* within limits: @

*/
protected float getDistanceToLimit() {
float distanceTolLimit = 0;

if (mPosition > mMaxPosition) {
distanceToLimit = mMaxPosition - mPosition;
} else if (mPosition < mMinPosition) {
distanceToLimit = mMinPosition - mPosition;

return distanceTolLimit;

}

/%%

* Updates the position and velocity.

'3

* @param dt The delta time since last time
*/

abstract protected void onUpdate(int dt);

28/5/12 9:50 (1L
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/%
* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab

’

* University of Cyprus. All rights reserved.

*

* Redistribution and use in source and binary forms, with or without
modification,

* are permitted provided that the following conditions are met:

*
* * Redistributions of source code must retain the above copyright
notice, this
* list of conditions and the following disclaimer.
* * Redistributions in binary form must reproduce the above copyright
notice,
* this 1list of conditions and the following disclaimer in the
documentation
* and/or other materials provided with the distribution.
* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names
* of its contributors may be used to endorse or promote products
derived from
* this software without specific prior written permission.
*
* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND
* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED
* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.
* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,
* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,
* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,
* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF
* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE
* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.
*/
/*
* Copyright (c) 2010, Sony Ericsson Mobile Communication AB. All rights
reserved.
3
* Redistribution and use in source and binary forms, with or without
modification,
*x are permitted provided that the following conditions are met:
*
* * Redistributions of source code must retain the above copyright
notice, this
* list of conditions and the following disclaimer.
* * Redistributions in binary form must reproduce the above copyright
notice,
* this list of conditions and the following disclaimer in the
documentation
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*
*

* ¥

*

*

*/

and/or other materials provided with the distribution.
* Neither the name of the Sony Ericsson Mobile Communication AB nor
the names

of its contributors may be used to endorse or promote products
derived from

this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED

WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT,

INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,

BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS
OF USE,

DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED

OF THE POSSIBILITY OF SUCH DAMAGE.

package cy.com.util;

/*%

*

*

*/

SpringDynamics is a Dynamics object that uses friction and spring
physics to
snap to boundaries and give a natural and organic dynamic.

public class SpringDynamics extends Dynamics {

/*x Friction factor x/
private float mFriction;

/%% Spring stiffness factor x/
private float mStiffness;

/%% Spring damping */
private float mDamping;

VESS
* Set friction parameter, friction physics are applied when inside of
snap
* bounds.
*
* @param friction Friction factor
*/
public void setFriction(float friction) {
mFriction = friction;
}

/%%
* Set spring parameters, spring physics are applied when outside of
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snap
* bounds.
*
* @param stiffness Spring stiffness
* @param dampingRatio Damping ratio, < 1 underdamped, > 1 overdamped

*/
public void setSpring(float stiffness, float dampingRatio) {
mStiffness = stiffness;
mDamping = dampingRatio *x 2 x (float)Math.sqrt(stiffness);
H

/%%
* Calculate acceleration at the current state
*
*x @return Current acceleration
*/
private float calculateAcceleration() {
float acceleration;

final float distanceFromLimit = getDistanceToLimit();

if (distanceFromLimit != 0) {
acceleration = distanceFromLimit * mStiffness - mDamping *
mVelocity;
} else {
acceleration = -mFriction * mVelocity;
}
return acceleration;
}
@Override

protected void onUpdate(int dt) {
// Calculate dt in seconds as float
final float fdt = dt / 1000f;

// Calculate current acceleration
final float a = calculateAcceleration();

// Calculate next position based on current velocity and
acceleration
mPosition += mVelocity * fdt + .5f * a x fdt x fdt;

// Update velocity
mVelocity += a *x fdt;
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/%
* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab

’

* University of Cyprus. All rights reserved.

*

* Redistribution and use in source and binary forms, with or without
modification,

* are permitted provided that the following conditions are met:

*
* * Redistributions of source code must retain the above copyright
notice, this
* list of conditions and the following disclaimer.
* * Redistributions in binary form must reproduce the above copyright
notice,
* this 1list of conditions and the following disclaimer in the
documentation
* and/or other materials provided with the distribution.
* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names
* of its contributors may be used to endorse or promote products
derived from
* this software without specific prior written permission.
*
* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND
* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED
* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.
* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,
* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,
* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,
* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF
* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE
* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.
*/
/*
* Copyright (c) 2010, Sony Ericsson Mobile Communication AB. All rights
reserved.
3
* Redistribution and use in source and binary forms, with or without
modification,
*x are permitted provided that the following conditions are met:
*
* * Redistributions of source code must retain the above copyright
notice, this
* list of conditions and the following disclaimer.
* * Redistributions in binary form must reproduce the above copyright
notice,
* this list of conditions and the following disclaimer in the
documentation
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*
*

*

*
*/

pac
imp

/%%
*

*
*/
pub

and/or other materials provided with the distribution.
* Neither the name of the Sony Ericsson Mobile Communication AB nor
the names

of its contributors may be used to endorse or promote products
derived from

this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED

WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT,

INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,

BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS
OF USE,

DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED

OF THE POSSIBILITY OF SUCH DAMAGE.

kage cy.com.zoom;
ort java.util.Observable;
Class that holds the aspect quotient, defined as content aspect ratio

divided
by view aspect ratio.

lic class AspectQuotient extends Observable {
VeSS

* Aspect quotient

*/

private float mAspectQuotient;
// Public methods

/%%
* Gets aspect quotient
*
* @return The aspect quotient
*/
public float get() {
return mAspectQuotient;

VESS

* Updates and recalculates aspect quotient based on supplied view and
* content dimensions.

*
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* @param viewWidth
* Width of view
* @param viewHeight
* Height of view
* @param contentWidth
* Width of content
* @param contentHeight
* Height of content

*/
public void updateAspectQuotient(float viewWidth, float viewHeight,
float contentWidth, float contentHeight) {
final float aspectQuotient = (contentWidth / contentHeight) /
(viewWidth / viewHeight);

if (aspectQuotient != mAspectQuotient) {

mAspectQuotient aspectQuotient;
setChanged();
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/*
* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab

University of Cyprus. All rights reserved.

* * %

Redistribution and use in source and binary forms, with or without
modification,

* are permitted provided that the following conditions are met:

*

* * Redistributions of source code must retain the above copyright
notice, this

* list of conditions and the following disclaimer.

* * Redistributions in binary form must reproduce the above copyright
notice,

* this list of conditions and the following disclaimer in the
documentation

* and/or other materials provided with the distribution.

* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names

* of its contributors may be used to endorse or promote products
derived from

* this software without specific prior written permission.

*

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED

* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,

* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,

* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,

* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED

* OF THE POSSIBILITY OF SUCH DAMAGE.

*/

package cy.com.zoom;

import java.util.Observable;

import android.graphics.PointF;

public class ClickPoint extends Observable {
private PointF clickPoint;
public ClickPoint(float x, float y) {

clickPoint = new PointF(x, y);

public PointF get() {
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return clickPoint;

public void setClickPoint(float x, float y) {

if (x != clickPoint.x || y !'= clickPoint.y) {
clickPoint.x = x;
clickPoint.y H
setChanged();

28/5/12 9:51 |
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/*
* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab
* University of Cyprus. All rights reserved.
*
* Redistribution and use in source and binary forms, with or without
modification,
* are permitted provided that the following conditions are met:
*
* * Redistributions of source code must retain the above copyright
notice, this
* list of conditions and the following disclaimer.
* * Redistributions in binary form must reproduce the above copyright
notice,
* this 1list of conditions and the following disclaimer in the
documentation
* and/or other materials provided with the distribution.
* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names
* of its contributors may be used to endorse or promote products
derived from
* this software without specific prior written permission.
*
* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND
* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED
* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.
* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,
* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,
* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,
* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF
* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE
* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.
*/
/*
* Copyright (c) 2010, Sony Ericsson Mobile Communication AB. All rights
reserved.
3
* Redistribution and use in source and binary forms, with or without
modification,
*x are permitted provided that the following conditions are met:
*
* * Redistributions of source code must retain the above copyright
notice, this
* list of conditions and the following disclaimer.
* * Redistributions in binary form must reproduce the above copyright
notice,
* this list of conditions and the following disclaimer in the
documentation
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* and/or other materials provided with the distribution.
* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names
* of its contributors may be used to endorse or promote products

derived from
this software without specific prior written permission.

* ¥

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS

IS" AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED

* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT,
* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES

(INCLUDING,

% BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS
OF USE,

x DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

% LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

% OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED

% OF THE POSSIBILITY OF SUCH DAMAGE.

*/
package cy.com.zoom;
import cy.com.util.SpringDynamics;

import android.os.Handler;
import android.os.SystemClock;

import java.util.Observable;
import java.util.Observer;

VESS

* The DynamicZoomControl is responsible for controlling a ZoomState. It
makes

* sure that pan movement follows the finger, that limits are satisfied
and that

* we can zoom into specific positions.

*

* In order to implement these control mechanisms access to certain
content and

* view state data is required which is made possible through the

* ZoomContentViewState.

*/

public class DynamicZoomControl implements Observer {

/%% Minimum zoom level limit x/
private static final float MIN_ZOOM = 1;

/** Maximum zoom level limit */
private static final float MAX_ZOOM

16;

/*x Velocity tolerance for calculating if dynamic state is resting */
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private static final float REST_VELOCITY_TOLERANCE = 0.004f;

/** Position tolerance for calculating if dynamic state is resting */
private static final float REST_POSITION_TOLERANCE = 0.01f;

/** Target FPS when animating behavior such as fling and snap to */
private static final int FPS = 50;

/*x Factor applied to pan motion outside of pan snap limits. x/
private static final float PAN_OUTSIDE_SNAP_FACTOR = .4f;

/*x Zoom state under control */
private final ZoomState mState = new ZoomState();

/*x Object holding aspect quotient of view and content x/
private AspectQuotient mAspectQuotient;

VESS

* Dynamics object for creating dynamic fling and snap to behavior for
pan

* in x-dimension.

*/

private final SpringDynamics mPanDynamicsX = new SpringDynamics();

VESS
* Dynamics object for creating dynamic fling and snap to behavior for
pan
* in y-dimension.
*/
private final SpringDynamics mPanDynamicsY = new SpringDynamics();

/**x Minimum snap to position for pan in x-dimension */
private float mPanMinX;

/**x Maximum snap to position for pan in x-dimension x*/
private float mPanMaxX;

/**x Minimum snap to position for pan in y-dimension */
private float mPanMinY;

/**x Maximum snap to position for pan in y-dimension x*/
private float mPanMaxY;

/**x Handler for posting runnables x/
private final Handler mHandler = new Handler();

/*x* Creates new zoom control x/
public DynamicZoomControl() {
mPanDynamicsX.setFriction(2f);
mPanDynamicsY.setFriction(2f);
mPanDynamicsX.setSpring(50f, 1f);
mPanDynamicsY.setSpring(50f, 1f);
}

/%%

* Set reference object holding aspect quotient
3

* @param aspectQuotient

* Object holding aspect quotient
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*/
public void setAspectQuotient(AspectQuotient aspectQuotient) {
if (mAspectQuotient !'= null) {
mAspectQuotient.deleteObserver(this);

mAspectQuotient = aspectQuotient;
mAspectQuotient.addObserver(this);

VESS

* Get zoom state being controlled
*

* @return The zoom state

*/

public ZoomState getZoomState() {
return mState;

VESS

* Zoom

*

* @param f

* Factor of zoom to apply

* @param x

* X-coordinate of invariant position
* @param y

* Y-coordinate of invariant position
*/

public void zoom(float f, float x, float y) {
final float aspectQuotient = mAspectQuotient.get();

final float prevZoomX = mState.getZoomX(aspectQuotient);
final float prevZoomY = mState.getZoomY(aspectQuotient);

mState.setZoom(mState.getZoom() * f);
limitZoom();

final float newZoomX
final float newZoomY

= mState.getZoomX(aspectQuotient);

= mState.getZoomY(aspectQuotient);

// Pan to keep x and y coordinate invariant

mState.setPanX(mState.getPanX() + (x - .5f) * (1f / prevZoomX - 1f
/ newZoomX));

mState.setPanY(mState.getPanY() + (y - .5f) % (1f / prevZoomY - 1f
/ newZoomY));

updatePanLimits();

mState.notifyObservers();

VESS

* Pan

*

* @param dx

* Amount to pan in x-dimension
* @param dy

* Amount to pan in y-dimension
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*/
public void pan(float dx, float dy) {
final float aspectQuotient = mAspectQuotient.get();

dx /= mState.getZoomX(aspectQuotient);
dy /= mState.getZoomY(aspectQuotient);

if (mState.getPanX() > mPanMaxX && dx > @ || mState.getPanX() <
mPanMinX && dx < 0) {
dx *= PAN_OUTSIDE_SNAP_FACTOR;

}

if (mState.getPanY() > mPanMaxY && dy > @ || mState.getPanY() <
mPanMinY && dy < 0) {
dy %= PAN_OUTSIDE_SNAP_FACTOR;

}

final float newPanX = mState.getPanX() + dx;
final float newPanY = mState.getPanY() + dy;

mState.setPanX(newPanX);
mState.setPanY(newPanY);

mState.notifyObservers();

b

/%%
* Runnable that updates dynamics state
*/
private final Runnable mUpdateRunnable = new Runnable() {
public void run() {
final long startTime = SystemClock.uptimeMillis();
mPanDynamicsX.update(startTime);
mPanDynamicsY.update(startTime);
final boolean isAtRest = mPanDynamicsX.isAtRest
(REST_VELOCITY_TOLERANCE, REST_POSITION_TOLERANCE)
&& mPanDynamicsY.isAtRest(REST_VELOCITY_TOLERANCE,
REST_POSITION_TOLERANCE);
mState.setPanX(mPanDynamicsX.getPosition());
mState.setPanY(mPanDynamicsY.getPosition());
if (!isAtRest) {
final long stopTime = SystemClock.uptimeMillis();
mHandler.postDelayed(mUpdateRunnable, 1000 / FPS -
(stopTime - startTime));

}
mState.notifyObservers();
}
+;
VESS
* Release control and start pan fling animation
3
* @param vx
* Velocity in x-dimension
* @param vy
* Velocity in y-dimension
*/

public void startFling(float vx, float vy) {
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final float aspectQuotient = mAspectQuotient.get();
final long now = SystemClock.uptimeMillis();

mPanDynamicsX.setState(mState.getPanX(), vx / mState.getZoomX
(aspectQuotient), now);

mPanDynamicsY.setState(mState.getPanY(), vy / mState.getZoomY
(aspectQuotient), now);

mPanDynamicsX.setMinPosition(mPanMinX);
mPanDynamicsX.setMaxPosition(mPanMaxX) ;
mPanDynamicsY.setMinPosition(mPanMinY);
mPanDynamicsY.setMaxPosition(mPanMaxY);

mHandler.post(mUpdateRunnable);
H

/%%

*x Stop fling animation

*/

public void stopFling() {
mHandler.removeCallbacks(mUpdateRunnable);

H

Help function to figure out max delta of pan from center position.

@param zoom
Zoom value
@return Max delta of pan

~
* ¥ ¥ X X X
*

*/
private float getMaxPanDelta(float zoom) {

return Math.max(0f, .5f % ((zoom — 1) / zoom));
¥

/%%
*x Force zoom to stay within limits
*/
private void limitZoom() {
if (mState.getZoom() < MIN_ZOOM) {
mState.setZoom(MIN_ZOOM) ;
} else if (mState.getZoom() > MAX_zOOM) {
mState.setZoom(MAX_ZOOM) ;

}

/%%
* Update limit values for pan
*/
private void updatePanLimits() {
final float aspectQuotient = mAspectQuotient.get();

final float zoomX = mState.getZoomX(aspectQuotient);
final float zoomY = mState.getZoomY(aspectQuotient);

mPanMinX = .5f - getMaxPanDelta(zoomX);
mPanMaxX = .5f + getMaxPanDelta(zoomX);
mPanMinY = .5f - getMaxPanDelta(zoomY);
mPanMaxY = .5f + getMaxPanDelta(zoomY);
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// Observable interface implementation

public void update(Observable observable, Object data) {
limitZoom();
updatePanLimits();

28/5/12 9:51 ..
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/*
* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab

’

* University of Cyprus. All rights reserved.

*

* Redistribution and use in source and binary forms, with or without
modification,

* are permitted provided that the following conditions are met:
*
* * Redistributions of source code must retain the above copyright
notice, this
* list of conditions and the following disclaimer.
* * Redistributions in binary form must reproduce the above copyright
notice,
* this 1list of conditions and the following disclaimer in the
documentation
* and/or other materials provided with the distribution.
* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names
* of its contributors may be used to endorse or promote products
derived from
* this software without specific prior written permission.
*
* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND
* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED
* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.
* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,
* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,
* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,
* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF
* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE
* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.
*/
/*
* Copyright (c) 2010, Sony Ericsson Mobile Communication AB. All rights
reserved.
3
* Redistribution and use in source and binary forms, with or without
modification,
*x are permitted provided that the following conditions are met:
'3
* * Redistributions of source code must retain the above copyright
notice, this
* list of conditions and the following disclaimer.
* * Redistributions in binary form must reproduce the above copyright
notice,
* this list of conditions and the following disclaimer in the
documentation
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* and/or other materials provided with the distribution.
* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names
* of its contributors may be used to endorse or promote products

derived from

* this software without specific prior written permission.

I THIS“SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS

* AN$SEX$§ESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* WA%&XE#EES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT,
* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES

(INCLUDING,

* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS
OF USE,

* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED

* OF THE POSSIBILITY OF SUCH DAMAGE.

*/
package cy.com.zoom;

import java.util.ArrayList;
import java.util.Observable;
import java.util.Observer;

import cy.com.airplace.BooleanObservable;
import android.content.Context;
import android.graphics.Bitmap;
import android.graphics.Canvas;
import android.graphics.Color;
import android.graphics.Paint;
import android.graphics.PointF;
import android.graphics.Rect;

import android.graphics.Paint.Style;
import android.util.AttributeSet;
import android.view.View;

/%%

* View capable of drawing an image at different zoom state levels
*/

public class ImageZoomView extends View implements Observer {

/** Paint object used when drawing bitmap. */
private final Paint mPaint = new Paint(Paint.FILTER_BITMAP_FLAG);

/*x Rectangle used (and re-used) for cropping source image. */
private final Rect mRectSrc = new Rect();

/** Rectangle used (and re-used) for specifying drawing area on canvas
. x/
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private final Rect mRectDst = new Rect();

/*x Object holding aspect quotient x/
private final AspectQuotient mAspectQuotient = new AspectQuotient();

/*x* The bitmap that we're zooming in, and drawing on the screen. *x/
private Bitmap mBitmap;

/x* State of the zoom. *x/
private ZoomState mState;

// Public methods

private ClickPoint curClick;

private ArrayList<PointF> points = new ArrayList<PointF>();
private final Paint p = new Paint();

private BooleanObservable trackMe;

VESS

* Constructor

*/

public ImageZoomView(Context context, AttributeSet attrs) {
super(context, attrs);

public void setCurClick(ClickPoint click) {

if (curClick !'= null) {
curClick.deleteObserver(this);

curClick = click;
curClick.addObserver(this);

invalidate();

}

VESS

* Set image bitmap

*

* @param bitmap

* The bitmap to view and zoom into
*/

public void setImage(Bitmap bitmap) {
mBitmap = bitmap;

mAspectQuotient.updateAspectQuotient(getWidth(), getHeight(),
mBitmap.getWidth(), mBitmap.getHeight());

mAspectQuotient.notifyObservers();

points.clear();

invalidate();

}

VESS

* Set object holding the zoom state that should be used
*

* @param state

* The zoom state

*/

public void setZoomState(ZoomState state) {
if (mState !'= null) {
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mState.deleteObserver(this);

mState = state;
mState.addObserver(this);

invalidate();

b

/%%
* Gets reference to object holding aspect quotient
3
* @return Object holding aspect quotient
*/
public AspectQuotient getAspectQuotient() {
return mAspectQuotient;
}

// Superclass overrides

@Override
protected void onDraw(Canvas canvas) {
if (mBitmap != null &% mState != null) {
final float aspectQuotient = mAspectQuotient.get();

final int viewWidth = getWidth();

final int viewHeight = getHeight();

final int bitmapWidth = mBitmap.getWidth();
final int bitmapHeight = mBitmap.getHeight();

final float panX = mState.getPanX();

final float panY = mState.getPanY();

final float zoomX = mState.getZoomX(aspectQuotient) x
viewWidth / bitmapWidth;

final float zoomY = mState.getZoomY(aspectQuotient)
viewHeight / bitmapHeight;

// Setup source and destination rectangles

mRectSrc.left = (int) (panX x bitmapWidth - viewWidth / (zoomX
* 2));

mRectSrc.top = (int) (panY x bitmapHeight - viewHeight /
(zoomY x 2));

mRectSrc.right = (int) (mRectSrc.left + viewWidth / zoomX);

mRectSrc.bottom = (int) (mRectSrc.top + viewHeight / zoomY);

mRectDst.left = getLeft();
mRectDst.top = getTop();
mRectDst.right = getRight();
mRectDst.bottom = getBottom();

// Adjust source rectangle so that it fits within the source
image.

if (mRectSrc.left < 0) {
mRectDst.left += —-mRectSrc.left *x zoomX;
mRectSrc.left = 0;

+
if (mRectSrc.right > bitmapWidth) {

mRectDst.right —-= (mRectSrc.right - bitmapWidth) * zoomX;
mRectSrc.right = bitmapWidth;
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}

if (mRectSrc.top < 0) {
mRectDst.top += -mRectSrc.top * zoomY;
mRectSrc.top = 0;

if (mRectSrc.bottom > bitmapHeight) {
mRectDst.bottom -= (mRectSrc.bottom - bitmapHeight) x*
zoomY;
mRectSrc.bottom = bitmapHeight;
¥

float Xana = (float) (mRectSrc.right - mRectSrc.left) / (float
) (mRectDst.right - mRectDst.left);

float Yana = (float) (mRectSrc.bottom - mRectSrc.top) / (float
) (mRectDst.bottom - mRectDst.top);

canvas.drawBitmap(mBitmap, mRectSrc, mRectDst, mPaint);

if (curClick.get().x >= 0 && curClick.get().x <= bitmapWidth &
& curClick.get().y >= 0 && curClick.get().y <=
bitmapHeight) {

boolean isAlreadyMarked = false;

PointF point = null;

// Check if this point is already marked

for (int i = 0; i < points.size(); ++i) {
point = (PointF) points.get(i);

if (curClick.get().equals(point.x, point.y)) {
isAlreadyMarked = true;

PointF pointLast = (PointF) points.get(points.size

() - 1);

if (pointLast != point) {
point = (PointF) points.set(i, pointLast);
points.set(points.size() - 1, point);

break;
}

if (!isAlreadyMarked)
points.add(new PointF(curClick.get().x, curClick.get()

2y));
¥

p.setColor(Color.RED);
int radius = 4;

for (int i = 0; i < points.size(); ++i) {

if (i == points.size() - 1) {
if (trackMe.get())
p.setColor(Color.GREEN);
else
p.setColor(0xff47e3ff);
radius = 7;
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PointF temp = points.get(i);

if (temp.x != -1 && temp.y != -1 && temp.x >= mRectSrc.
left — 5 && temp.x <= mRectSrc.right + 5 && temp.y >=
mRectSrc.top - 5
&& temp.y <= mRectSrc.bottom + 5) {

canvas.drawCircle((temp.x - mRectSrc.left) / Xana +
mRectDst.left, (temp.y - mRectSrc.top) / Yana +
mRectDst.top, radius, this.p);

if (i == points.size() - 1) {

p.setColor(Color.RED);

canvas.drawCircle((temp.x — mRectSrc.left) / Xana
+ mRectDst.left, (temp.y - mRectSrc.top) /
Yana + mRectDst.top, 2, this.p);

p.setColor(Color.BLUE);

p.setStyle(Style.STROKE);

canvas.drawCircle((temp.x — mRectSrc.left) / Xana
+ mRectDst.left, (temp.y - mRectSrc.top) /
Yana + mRectDst.top, radius,

this.p);
p.setStyle(Style.FILL_AND_STROKE);

I

@Override

protected void onLayout(boolean changed, int left, int top, int right,
int bottom) {
super.onLayout(changed, left, top, right, bottom);

if (mBitmap != null) {
mAspectQuotient.updateAspectQuotient(right - left, bottom -
top, mBitmap.getWidth(), mBitmap.getHeight());
mAspectQuotient.notifyObservers();

}

// implements Observer

public void update(Observable observable, Object data) {
invalidate();

}

public void clearPoints() {
points.clear();
invalidate();

+
public void setTrackMe(BooleanObservable trackMe) {
if (this.trackMe !'= null) {
this.trackMe.deleteObserver(this);
¥

this.trackMe = trackMe;
this.trackMe.addObserver(this);
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/%
* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab

’

* University of Cyprus. All rights reserved.

*

* Redistribution and use in source and binary forms, with or without
modification,

* are permitted provided that the following conditions are met:
*
* * Redistributions of source code must retain the above copyright
notice, this
* list of conditions and the following disclaimer.
* * Redistributions in binary form must reproduce the above copyright
notice,
* this 1list of conditions and the following disclaimer in the
documentation
* and/or other materials provided with the distribution.
* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names
* of its contributors may be used to endorse or promote products
derived from
* this software without specific prior written permission.
*
* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND
* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED
* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.
* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,
* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,
* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,
* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF
* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE
* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.
*/
/*
* Copyright (c) 2010, Sony Ericsson Mobile Communication AB. All rights
reserved.
3
* Redistribution and use in source and binary forms, with or without
modification,
*x are permitted provided that the following conditions are met:
*
* * Redistributions of source code must retain the above copyright
notice, this
* list of conditions and the following disclaimer.
* * Redistributions in binary form must reproduce the above copyright
notice,
* this list of conditions and the following disclaimer in the
documentation
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* and/or other materials provided with the distribution.
* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names
* of its contributors may be used to endorse or promote products

derived from

* this software without specific prior written permission.

I THIS“SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS

* ANisExﬁgESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* WA%&XE#EES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT,
* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES

(INCLUDING,

% BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS
OF USE,

x DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

% LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

% OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED

% OF THE POSSIBILITY OF SUCH DAMAGE.

*/
package cy.com.zoom;

import android.content.Context;

import android.os.Vibrator;

import android.view.MotionEvent;
import android.view.VelocityTracker;
import android.view.View;

import android.view.ViewConfiguration;

/%%

* Listener for controlling zoom state through touch events

*/

public class LongPressZoomListener implements View.OnTouchListener {

/%%

* Enum defining listener modes. Before the view is touched the
listener is

* in the UNDEFINED mode. Once touch starts it can enter either one of

the

* other two modes: If the user scrolls over the view the listener
will

*x enter PAN mode, if the user lets his finger rest and makes a
longpress

* the listener will enter ZOOM mode.

*/

private enum Mode {
UNDEFINED, PAN, ZOOM

}

/*xx Time of tactile feedback vibration when entering zoom mode */
private static final long VIBRATE_TIME = 50;
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/*x Current listener mode */
private Mode mMode = Mode.UNDEFINED;

/*x Zoom control to manipulate */
private DynamicZoomControl mZoomControl;

/**x X-coordinate of previously handled touch event x/
private float mX;

/**x Y-coordinate of previously handled touch event *x/
private float mY;

/**x X-coordinate of latest down event */
private float mDownX;

/**x Y-coordinate of latest down event x/
private float mDownY;

/*x Velocity tracker for touch events *x/
private VelocityTracker mVelocityTracker;

/*x Distance touch can wander before we think it's scrolling */
private final int mScaledTouchSlop;

/*x Duration in ms before a press turns into a long press *x/
private final int mLongPressTimeout;

/*x Vibrator for tactile feedback x/
private final Vibrator mVibrator;

/** Maximum velocity for fling %/
private final int mScaledMaximumFlingVelocity;

VESS

* Creates a new instance

*

* @param context

* Application context
*/

public LongPressZoomListener(Context context) {
mLongPressTimeout = ViewConfiguration.getLongPressTimeout();
mScaledTouchSlop = ViewConfiguration.get(context).
getScaledTouchSlop();
mScaledMaximumFlingVelocity = ViewConfiguration.get(context).
getScaledMaximumFlingVelocity();
mVibrator = (Vibrator) context.getSystemService("vibrator");

VESS

*x Sets the zoom control to manipulate
*

* @param control

* Zoom control

*/

public void setZoomControl(DynamicZoomControl control) {
mZoomControl = control;
}
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VESS
* Runnable that enters zoom mode
*/
private final Runnable mLongPressRunnable =
public void run() {
mMode = Mode.ZOOM;
mVibrator.vibrate(VIBRATE_TIME);

new Runnable() {

i

// implements View.OnTouchListener

public boolean onTouch(View v, MotionEvent event) {
final int action = event.getAction();
final float x = event.getX();
final float y = event.getY();

if (mVelocityTracker == null) {
mVelocityTracker = VelocityTracker.obtain();
+

mVelocityTracker.addMovement(event);

switch (action) {

case MotionEvent.ACTION_DOWN:
mZoomControl.stopFling();
v.postDelayed(mLongPressRunnable, mLongPressTimeout);

mDownX = Xx;
mDownY = y;
mX = X;
my =y;
break;

case MotionEvent.ACTION_MOVE: {
final float dx = (x — mX) / v.getWidth();
final float dy = (y - mY) / v.getHeight();

if (mMode == Mode.ZOOM) {
mZoomControl.zoom((float) Math.pow(20, -dy), mDownX / v.
getWidth(), mDownY / v.getHeight());
} else if (mMode == Mode.PAN) {
mZoomControl.pan(-dx, -dy);
} else {
final float
final float

scrollX
scrolly

= mDownX - X;

= mDownY - y;

final float dist = (float) Math.sqrt(scrollX * scrollX +
scrollY * scrollY);

if (dist >= mScaledTouchSlop) {
v.removeCallbacks(mLongPressRunnable);
mMode = Mode.PAN;

}
}
mX = X;
my =y;
break;

}

case MotionEvent.ACTION_UP:

28/5/12 9:51 ..
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if (mMode == Mode.PAN) {

mVelocityTracker.computeCurrentVelocity(1000,

mScaledMaximumFlingVelocity);

mZoomControl.startFling(-mVelocityTracker.getXVelocity() /
v.getWidth(), -mVelocityTracker.getYVelocity() / v.

getHeight());
} else {
mZoomControl.startFling(@, 0);

mVelocityTracker.recycle();
mVelocityTracker = null;
v.removeCallbacks(mLongPressRunnable);
mMode = Mode.UNDEFINED;

break;

case MotionEvent.ACTION_POINTER_DOWN:
mMode = Mode.ZOOM;
break;

case MotionEvent.ACTION_POINTER_UP:
mMode = Mode.UNDEFINED;
break;

default:
mVelocityTracker.recycle();
mVelocityTracker = null;
v.removeCallbacks(mLongPressRunnable);
mMode = Mode.UNDEFINED;
break;

}

return true;

28/5/12 9:51 p..
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/%
* Copyright (c) 2011, KIOS Research Center and Data Management Systems Lab

’

* University of Cyprus. All rights reserved.

*

* Redistribution and use in source and binary forms, with or without
modification,

* are permitted provided that the following conditions are met:

*
* * Redistributions of source code must retain the above copyright
notice, this
* list of conditions and the following disclaimer.
* * Redistributions in binary form must reproduce the above copyright
notice,
* this 1list of conditions and the following disclaimer in the
documentation
* and/or other materials provided with the distribution.
* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names
* of its contributors may be used to endorse or promote products
derived from
* this software without specific prior written permission.
*
* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND
* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED
* WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.
* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT,
* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING,
* BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE,
* DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF
* LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE
* OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED
* OF THE POSSIBILITY OF SUCH DAMAGE.
*/
/*
* Copyright (c) 2010, Sony Ericsson Mobile Communication AB. All rights
reserved.
3
* Redistribution and use in source and binary forms, with or without
modification,
*x are permitted provided that the following conditions are met:
*
* * Redistributions of source code must retain the above copyright
notice, this
* list of conditions and the following disclaimer.
* * Redistributions in binary form must reproduce the above copyright
notice,
* this list of conditions and the following disclaimer in the
documentation
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* and/or other materials provided with the distribution.
* * Neither the name of the Sony Ericsson Mobile Communication AB nor
the names
* of its contributors may be used to endorse or promote products

derived from

* this software without specific prior written permission.

I THIS“SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS

* ANisExﬁgESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* WA&&XE#EES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED.

* IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT,
* INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES

(INCLUDING,

% BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS
OF USE,

x DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF

% LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE

% OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN
IF ADVISED

% OF THE POSSIBILITY OF SUCH DAMAGE.

*/
package cy.com.zoom;

import java.util.Observable;

/%%

* A ZoomState holds zoom and pan values and allows the user to read and
listen

* to changes. Clients that modify ZoomState should call notifyObservers()

*/

public class ZoomState extends Observable {

/%%
*x Zoom level A value of 1.0 means the content fits the view.
*/
private float mZoom;
VESS
* Pan position x-coordinate X-coordinate of zoom window center
position,
* relative to the width of the content.
*/
private float mPanX;
/%%
* Pan position y-coordinate Y-coordinate of zoom window center
position,
* relative to the height of the content.
*/

private float mPanY;

// Public methods
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VESS

* Get current x-pan

*

* @return current x-pan

*/

public float getPanX() {
return mPanX;

}

VESS
* Get current y-pan
*
* @return Current y-pan
*/
public float getPanY() {
return mPanY;

}

VESS

*x Get current zoom value

'3

x @return Current zoom value
*/

public float getZoom() {
return mZoom;
}

VeSS
* Help function for calculating current zoom value in x-dimension
3
* @param aspectQuotient (Aspect ratio content) / (Aspect ratio view)
* @return Current zoom value in x-dimension
*/
public float getZoomX(float aspectQuotient) {
return Math.min(mZoom, mZoom * aspectQuotient);

VESS
* Help function for calculating current zoom value in y-dimension
*
* @param aspectQuotient (Aspect ratio content) / (Aspect ratio view)
*x @return Current zoom value in y-dimension
*/
public float getZoomY(float aspectQuotient) {
return Math.min(mZoom, mZoom / aspectQuotient);

VESS

* Set pan-x

*

* @param panX Pan-x value to set
*/

public void setPanX(float panX) {
if (panX != mPanX) {
mPanX = panX;
setChanged();
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VESS

* Set pan-y

*

* @param panY Pan-y value to set

*/

public void setPanY(float panYy) {

if (panY != mPanY) {

mPanY = panY;
setChanged();

}
}
VESS
* Set zoom
'3

* @param zoom Zoom value to set
*/
public void setZoom(float zoom) {
if (zoom !'= mZoom) {
mZoom = zoom;
setChanged();

28/5/12 9:52 (L.
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Hopaptnuo B

Avaivtikn Hopovoioon Ielpapatik@v AToTELECPHATOV

Ye avtd 10 TAPAPTNUA B0 TOPOVCIAGOVIE AVOAVTIKO TO, OTOTEAEGLOTA TTOV EEAYOUE
amd tov mpocwpelty). Ta anotedéopata Oo ta Tapovsldcovpe Yoo Kabe TpocEyyion
Eexoplota yuo kéOe dataset. Emeldn 1o meipopo £yive yio eKaTOVTAOEG TOMIKOTO|GELS,
v ké0e opd (oto UCY dataset yio mwapaderypa 5000), Bo mapovsidcovpe Eva detypo
100 tomkomomcewv Yy KAOe mpocéyyon oe kébe évo dataset. Ov ypagikéc
TOPACTAGES OV Topovslacape oto Kepdhlowo 6 eivar Pdoel twv otoyeiov mov

e€Ayole amd TOV TPOGOUOLMTY| KOl TOPOLGLALOVIE GE QVTO TO TAPAPTILLAL.

UCY dataset
CRA mpocéyyion
Bytes Client Send Bytes Server Send Client CPU time Server CPU time Msgs Sent Msgs Rsv
2853.0 10.0 N/A 42 1 1
2853.0 10.0 N/A 0.0060 1 1
2853.0 10.0 N/A 0.0050 1 1
2853.0 10.0 N/A 0.0060 1 1
2853.0 10.0 N/A 0.0020 1 1
2853.0 10.0 N/A 0.0040 1 1
2853.0 10.0 N/A 0.0030 1 1
2853.0 10.0 N/A 0.0040 1 1
2853.0 10.0 N/A 0.0030 1 1
2853.0 10.0 N/A 0.0040 1 1
2853.0 10.0 N/A 0.0030 1 1
2853.0 10.0 N/A 0.0030 1 1
2853.0 10.0 N/A 0.0040 1 1
2853.0 10.0 N/A 0.0040 1 1
2853.0 10.0 N/A 0.0030 1 1
2853.0 10.0 N/A 0.0030 1 1
2853.0 10.0 N/A 0.0040 1 1

B-1



2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0020
2853.0 10.0 N/A 0.0020
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0040
2853.0 10.0 N/A 0.0040
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0040
2853.0 10.0 N/A 0.0020
2853.0 10.0 N/A 0.0040
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0040
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0050
2853.0 10.0 N/A 0.0040
2853.0 10.0 N/A 0.0040
2853.0 10.0 N/A 0.0050
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0050
2853.0 10.0 N/A 0.0040
2853.0 10.0 N/A 0.0040
2853.0 10.0 N/A 0.0060
2853.0 10.0 N/A 0.0040
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0040
2853.0 10.0 N/A 0.0050
2853.0 10.0 N/A 0.0040
2853.0 10.0 N/A 0.0060
2853.0 10.0 N/A 0.0020




2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0020
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0040
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0020
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0020
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0040
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0040
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0040
2853.0 10.0 N/A 0.0020
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0020
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0060
2853.0 10.0 N/A 0.0020
2853.0 10.0 N/A 0.0020
2853.0 10.0 N/A 0.0040
2853.0 10.0 N/A 0.0030
2853.0 10.0 N/A 0.0020




2853.0 10.0 N/A 0.0020 1 1
2853.0 10.0 N/A 0.0030 1 1
2853.0 10.0 N/A 0.0020 1 1
2853.0 10.0 N/A 0.0020 1 1
2853.0 10.0 N/A 0.0020 1 1
2853.0 10.0 N/A 0.0020 1 1
2853.0 10.0 N/A 0.0050 1 1
2853.0 10.0 N/A 0.0020 1 1
2853.0 10.0 N/A 0.0040 1 1
2853.0 10.0 N/A 0.0020 1 1
2853.0 10.0 N/A 0.0020 1 1
BMA npocéyyion
Bytes Client Send Bytes Server Send Client CPU time Server CPU time Msgs Sent Msgs Rsv
79.0 409203.0 0.1490000039339 132 1 552
0656
79.0 409203.0 0.2090000063180 101 1 552
9235
79.0 409203.0 0.0700000002980 85 1 552
2322
79.0 409203.0 0.0610000006854 78 1 552
53415
79.0 409203.0 0.0900000035762 0.1 1 552
7869
79.0 409203.0 0.0869999974966 93 1 552
0492
79.0 409203.0 0.0909999981522 94 1 552
5601
79.0 409203.0 0.0769999995827 85 1 552
6749
79.0 409203.0 0.1080000028014 81 1 552
183
79.0 409203.0 0.0810000002384 81 1 552
1858
79.0 409203.0 0.0700000002980 76 1 552
2322
79.0 409203.0 0.0850000008940 81 1 552
6967
79.0 409203.0 0.0680000036954 99 1 552
8798
79.0 409203.0 0.0679999962449 83 1 552
0738




79.0 409203.0 0.0649999976158 76 552
1421
79.0 409203.0 0.0589999966323 72 552
3757
79.0 409203.0 0.0719999969005 0.07 552
5847
79.0 409203.0 0.0560000017285 81 552
347
79.0 409203.0 0.0630000010132 75 552
7896
79.0 409203.0 0.1270000040531 78 552
1584
79.0 409203.0 0.0589999966323 98 552
3757
79.0 409203.0 0.0580000020563 0.07 552
60245
79.0 409203.0 0.0599999986588 76 552
9549
79.0 409203.0 0.0570000000298 67 552
0232
79.0 409203.0 0.0460000000894 68 552
0697
79.0 409203.0 0.0729999989271 67 552
164
79.0 409203.0 0.0810000002384 67 552
1858
79.0 409203.0 0.0850000008940 86 5562
6967
79.0 409203.0 0.0610000006854 102 552
53415
79.0 409203.0 0.0780000016093 79 552
2541
79.0 409203.0 0.0579999983310 85 552
69946
79.0 409203.0 0.0500000007450 67 552
5806
79.0 409203.0 0.0509999990463 66 552
25684
79.0 409203.0 0.0619999989867 63 5562
2104
79.0 409203.0 0.0579999983310 72 552
69946
79.0 409203.0 0.0509999990463 69 5562
25684
79.0 409203.0 0.0729999989271 65 552
164
79.0 409203.0 0.0509999990463 77 552
25684
79.0 409203.0 0.0580000020563 68 552
60245




79.0 409203.0 0.0599999986588 71 552
9549

79.0 409203.0 0.0599999986588 69 552
9549

79.0 409203.0 0.0559999980032 72 552
444

79.0 409203.0 0.0570000000298 65 552
0232

79.0 409203.0 0.0829999968409 78 552
5383

79.0 409203.0 0.0539999976754 83 552
18854

79.0 409203.0 0.0539999976754 72 552
18854

79.0 409203.0 0.0549999997019 72 552
76776

79.0 409203.0 0.0580000020563 66 552
60245

79.0 409203.0 0.0589999966323 69 552
3757

79.0 409203.0 0.0680000036954 0.07 552
8798

79.0 409203.0 0.0599999986588 96 552
9549

79.0 409203.0 0.0509999990463 68 552
25684

79.0 409203.0 0.0560000017285 66 552
347

79.0 409203.0 0.0509999990463 68 552
25684

79.0 409203.0 0.0820000022649 74 552
765

79.0 409203.0 0.0570000000298 69 552
0232

79.0 409203.0 0.0630000010132 78 552
7896

79.0 409203.0 0.0579999983310 66 552
69946

79.0 409203.0 0.0670000016689 92 552
3005

79.0 409203.0 0.0649999976158 102 552
1421

79.0 409203.0 0.0659999996423 79 552
7213

79.0 409203.0 0.0689999982714 98 552
653

79.0 409203.0 0.0690000057220 76 552
459

79.0 409203.0 0.0890000015497 91 552
2076




79.0 409203.0 0.0810000002384 115 552
1858
79.0 409203.0 0.0480000004172 84 552
3251
79.0 409203.0 0.0570000000298 65 552
0232
79.0 409203.0 0.0610000006854 73 552
53415
79.0 409203.0 0.0590000003576 71 552
2787
79.0 409203.0 0.0570000000298 69 5562
0232
79.0 409203.0 0.0579999983310 69 552
69946
79.0 409203.0 0.0630000010132 72 552
7896
79.0 409203.0 0.0580000020563 83 552
60245
79.0 409203.0 0.0879999995231 103 552
6284
79.0 409203.0 0.0870000049471 101 552
8552
79.0 409203.0 0.0960000008344 89 5562
6503
79.0 409203.0 0.0899999961256 113 552
9809
79.0 409203.0 0.0670000016689 85 5562
3005
79.0 409203.0 0.0679999962449 105 552
0738
79.0 409203.0 0.0599999986588 105 5562
9549
79.0 409203.0 0.0820000022649 91 552
765
79.0 409203.0 0.0760000050067 91 552
9016
79.0 409203.0 0.0749999955296 102 552
5164
79.0 409203.0 0.0750000029802 84 552
3224
79.0 409203.0 0.0779999941587 0.08 552
4481
79.0 409203.0 0.0679999962449 91 552
0738
79.0 409203.0 0.0630000010132 92 552
7896
79.0 409203.0 0.0770000070333 11 552
4808
79.0 409203.0 0.0689999982714 115 552
653




79.0 409203.0 0.0700000002980 83 1 552
2322
79.0 409203.0 0.0879999995231 0.08 1 552
6284
79.0 409203.0 0.0670000016689 116 1 552
3005
79.0 409203.0 0.0619999989867 88 1 552
2104
79.0 409203.0 0.0549999997019 91 1 552
76776
79.0 409203.0 0.0770000070333 82 1 552
4808
79.0 409203.0 0.0740000009536 81 1 552
7432
79.0 409203.0 0.0700000002980 78 1 552
2322
79.0 409203.0 0.0599999986588 86 1 552
9549
79.0 409203.0 0.0670000016689 0.08 1 552
3005
79.0 409203.0 0.0769999995827 79 1 552
6749
DRA mpocéyyion
Bytes Client Send Bytes Server Send Client CPU time Server CPU time Msgs Sent Msgs Rsv
4.0 2164916.0 0.4659999907016 N/A 1 2908
754
4.0 2164916.0 0.3619999885559 N/A 1 2908
082
4.0 2164916.0 0.2549999952316 N/A 1 2908
284
4.0 2164916.0 0.2509999871253 N/A 1 2908
9673
4.0 2164916.0 0.2660000026226 N/A 1 2908
0437
4.0 2164916.0 0.2649999856948 N/A 1 2908
8525
4.0 2164916.0 0.2409999966621 N/A 1 2908
399
4.0 2164916.0 0.2590000033378 N/A 1 2908
601
4.0 2164916.0 0.2329999953508 N/A 1 2908
377
4.0 2164916.0 0.2319999933242 N/A 1 2908
7979
4.0 2164916.0 0.2319999933242 N/A 1 2908
7979




4.0 2164916.0 0.2230000048875 N/A 2908
8087
4.0 2164916.0 0.2639999985694 N/A 2908
885
4.0 2164916.0 0.2430000007152 N/A 2908
5574
4.0 2164916.0 0.2230000048875 N/A 2908
8087
4.0 2164916.0 0.2249999940395 N/A 2908
3552
4.0 2164916.0 0.2450000047683 N/A 2908
7158
4.0 2164916.0 0.2259999960660 N/A 2908
9344
4.0 2164916.0 0.2169999927282 N/A 2908
3334
4.0 2164916.0 0.2150000035762 N/A 2908
787
4.0 2164916.0 0.2060000002384 N/A 2908
1858
4.0 2164916.0 0.2199999988079 N/A 2908
071
4.0 2164916.0 0.25 N/A 2908
4.0 2164916.0 0.2479999959468 N/A 2908
8416
4.0 2164916.0 0.2249999940395 N/A 2908
3552
4.0 2164916.0 0.2210000008344 N/A 2908
6503
4.0 2164916.0 0.2189999967813 N/A 2908
4918
4.0 2164916.0 0.2329999953508 N/A 2908
377
4.0 2164916.0 0.2189999967813 N/A 2908
4918
4.0 2164916.0 0.2339999973773 N/A 2908
9563
4.0 2164916.0 0.2370000034570 N/A 2908
694
4.0 2164916.0 0.2399999946355 N/A 2908
8197
4.0 2164916.0 0.2540000081062 N/A 2908
317
4.0 2164916.0 0.2419999986886 N/A 2908
9781
4.0 2164916.0 0.2380000054836 N/A 2908
2732
4.0 2164916.0 0.2560000121593 N/A 2908
4753




4.0 2164916.0 0.2469999939203 N/A 2908
2623

4.0 2164916.0 0.2290000021457 N/A 2908
672

4.0 2164916.0 0.2380000054836 N/A 2908
2732

4.0 2164916.0 0.2750000059604 N/A 2908
645

4.0 2164916.0 0.2430000007152 N/A 2908
5574

4.0 2164916.0 0.2440000027418 N/A 2908
1366

4.0 2164916.0 0.2300000041723 N/A 2908
2513

4.0 2164916.0 0.2460000067949 N/A 2908
295

4.0 2164916.0 0.2290000021457 N/A 2908
672

4.0 2164916.0 0.2210000008344 N/A 2908
6503

4.0 2164916.0 0.2269999980926 N/A 2908
5137

4.0 2164916.0 0.2300000041723 N/A 2908
2513

4.0 2164916.0 0.2370000034570 N/A 2908
694

4.0 2164916.0 0.2249999940395 N/A 2908
3552

4.0 2164916.0 0.2469999939203 N/A 2908
2623

4.0 2164916.0 0.2399999946355 N/A 2908
8197

4.0 2164916.0 0.2409999966621 N/A 2908
399

4.0 2164916.0 0.2509999871253 N/A 2908
9673

4.0 2164916.0 0.2460000067949 N/A 2908
295

4.0 2164916.0 0.2339999973773 N/A 2908
9563

4.0 2164916.0 0.2569999992847 N/A 2908
4426

4.0 2164916.0 0.3009999990463 N/A 2908
257

4.0 2164916.0 0.2809999883174 N/A 2908
896

4.0 2164916.0 0.2680000066757 N/A 2908
202

4.0 2164916.0 0.2370000034570 N/A 2908
694




4.0 2164916.0 0.2300000041723 N/A 2908
2513

4.0 2164916.0 0.2360000014305 N/A 2908
1147

4.0 2164916.0 0.2759999930858 N/A 2908
612

4.0 2164916.0 0.2349999994039 N/A 2908
5355

4.0 2164916.0 0.2269999980926 N/A 2908
5137

4.0 2164916.0 0.2339999973773 N/A 2908
9563

4.0 2164916.0 0.2610000073909 N/A 2908
7595

4.0 2164916.0 0.2360000014305 N/A 2908
1147

4.0 2164916.0 0.2300000041723 N/A 2908
2513

4.0 2164916.0 0.2360000014305 N/A 2908
1147

4.0 2164916.0 0.2360000014305 N/A 2908
1147

4.0 2164916.0 0.2290000021457 N/A 2908
672

4.0 2164916.0 0.2709999978542 N/A 2908
328

4.0 2164916.0 0.2569999992847 N/A 2908
4426

4.0 2164916.0 0.2529999911785 N/A 2908
126

4.0 2164916.0 0.2489999979734 N/A 2908
4208

4.0 2164916.0 0.2300000041723 N/A 2908
2513

4.0 2164916.0 0.2310000061988 N/A 2908
8306

4.0 2164916.0 0.2290000021457 N/A 2908
672

4.0 2164916.0 0.2319999933242 N/A 2908
7979

4.0 2164916.0 0.2389999926090 N/A 2908
2405

4.0 2164916.0 0.2720000147819 N/A 2908
519

4.0 2164916.0 0.2750000059604 N/A 2908
645

4.0 2164916.0 0.2630000114440 N/A 2908
918

4.0 2164916.0 0.2339999973773 N/A 2908
9563

B-11




4.0 2164916.0 0.2269999980926 N/A 1 2908
5137
4.0 2164916.0 0.2329999953508 N/A 1 2908
377
4.0 2164916.0 0.2360000014305 N/A 1 2908
1147
4.0 2164916.0 0.2300000041723 N/A 1 2908
2513
4.0 2164916.0 0.2349999994039 N/A 1 2908
5355
4.0 2164916.0 0.2380000054836 N/A 1 2908
2732
4.0 2164916.0 0.2520000040531 N/A 1 2908
1584
4.0 2164916.0 0.2319999933242 N/A 1 2908
7979
4.0 2164916.0 0.2709999978542 N/A 1 2908
328
4.0 2164916.0 0.2540000081062 N/A 1 2908
317
4.0 2164916.0 0.2249999940395 N/A 1 2908
3552
4.0 2164916.0 0.2310000061988 N/A 1 2908
8306
4.0 2164916.0 0.2310000061988 N/A 1 2908
8306
4.0 2164916.0 0.2349999994039 N/A 1 2908
5355
KOIOX dataset
CRA mpocéyyion
Bytes Client Send Bytes Server Send Client CPU time Server CPU time Msgs Sent Msgs Rsv
1174.0 10.0 N/A 35 1 1
1174.0 10.0 N/A 0.0090 1 1
1174.0 10.0 N/A 0.0040 1 1
1174.0 10.0 N/A 0.0060 1 1
1174.0 10.0 N/A 0.0030 1 1
1174.0 10.0 N/A 0.0020 1 1
1174.0 10.0 N/A 0.0030 1 1
1174.0 10.0 N/A 0.0030 1 1
1174.0 10.0 N/A 0.0030 1 1
1174.0 10.0 N/A 0.0090 1 1
1174.0 10.0 N/A 0.0030 1 1




1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0050
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0010
1174.0 10.0 N/A 0.0040
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0040
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0040
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0040
1174.0 10.0 N/A 0.0060
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0040
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0020




1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0040
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0010
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0010
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0020
1174.0 10.0 N/A 0.0030
1174.0 10.0 N/A 0.0010
1174.0 10.0 N/A 0.0020




1174.0 10.0 N/A 0.0020 1 1
1174.0 10.0 N/A 0.0020 1 1
1174.0 10.0 N/A 0.0010 1 1
1174.0 10.0 N/A 0.0020 1 1
1174.0 10.0 N/A 0.0010 1 1
1174.0 10.0 N/A 0.0030 1 1
1174.0 10.0 N/A 0.0030 1 1
1174.0 10.0 N/A 0.0020 1 1
1174.0 10.0 N/A 0.0030 1 1
1174.0 10.0 N/A 0.0020 1 1
1174.0 10.0 N/A 0.0030 1 1
1174.0 10.0 N/A 0.0030 1 1
1174.0 10.0 N/A 0.0040 1 1
1174.0 10.0 N/A 0.0020 1 1
1174.0 10.0 N/A 0.0030 1 1
1174.0 10.0 N/A 0.0020 1 1
1174.0 10.0 N/A 0.0030 1 1
BMA npocéyyion
Bytes Client Send Bytes Server Send Client CPU time Server CPU time Msgs Sent Msgs Rsv
79.0 5816.0 0.0639999955892 0.0080 1 21
5629
79.0 5816.0 0.0160000007599 0.01 1 21
5922
79.0 5816.0 0.0080000003799 0.0070 1 21
7961
79.0 5816.0 0.0160000007599 18 1 21
5922
79.0 5816.0 0.0040000001899 0.0060 1 21
89805
79.0 5816.0 0.0030000000260 0.0040 1 21
77032
79.0 5816.0 0.0030000000260 0.0060 1 21
77032
79.0 5816.0 0.0030000000260 0.0040 1 21
77032
79.0 5816.0 0.0030000000260 0.0030 1 21
77032
79.0 5816.0 0.0010000000474 0.0020 1 21
974513




79.0 5816.0 0.0020000000949 0.0020 21
949026
79.0 5816.0 0.0020000000949 0.0020 21
949026
79.0 5816.0 0.0030000000260 0.0020 21
77032
79.0 5816.0 0.0020000000949 0.0030 21
949026
79.0 5816.0 0.0020000000949 0.0030 21
949026
79.0 5816.0 0.0020000000949 0.0030 21
949026
79.0 5816.0 0.0020000000949 0.0080 21
949026
79.0 5816.0 0.0030000000260 0.0020 21
77032
79.0 5816.0 0.0020000000949 0.0030 21
949026
79.0 5816.0 0.0030000000260 0.0010 21
77032
79.0 5816.0 0.0030000000260 0.0030 21
77032
79.0 5816.0 0.0030000000260 0.0030 21
77032
79.0 5816.0 0.0010000000474 0.0030 21
974513
79.0 5816.0 0.0010000000474 0.0020 21
974513
79.0 5816.0 0.0030000000260 0.0020 21
77032
79.0 5816.0 0.0020000000949 0.0020 21
949026
79.0 5816.0 0.0010000000474 0.0020 21
974513
79.0 5816.0 0.0010000000474 0.0010 21
974513
79.0 5816.0 0.0020000000949 0.0010 21
949026
79.0 5816.0 0.0010000000474 0.0020 21
974513
79.0 5816.0 0.0020000000949 0.0030 21
949026
79.0 5816.0 0.0020000000949 0.0030 21
949026
79.0 5816.0 0.0020000000949 0.0020 21
949026
79.0 5816.0 0.0030000000260 0.0030 21
77032
79.0 5816.0 0.0020000000949 0.0020 21
949026




79.0 5816.0 0.0020000000949 0.0020 21
949026
79.0 5816.0 0.0030000000260 0.0030 21
77032
79.0 5816.0 0.0020000000949 0.0030 21
949026
79.0 5816.0 0.0020000000949 0.0010 21
949026
79.0 5816.0 0.0010000000474 0.0020 21
974513
79.0 5816.0 0.0020000000949 0.0020 21
949026
79.0 5816.0 0.0030000000260 0.0020 21
77032
79.0 5816.0 0.0020000000949 0.0030 21
949026
79.0 5816.0 0.0030000000260 0.0020 21
77032
79.0 5816.0 0.0010000000474 0.0020 21
974513
79.0 5816.0 0.0020000000949 0.0010 21
949026
79.0 5816.0 0.0020000000949 0.0020 21
949026
79.0 5816.0 0.0010000000474 0.0020 21
974513
79.0 5816.0 0.0010000000474 0.0020 21
974513
79.0 5816.0 0.0020000000949 0.0010 21
949026
79.0 5816.0 0.0010000000474 0.0010 21
974513
79.0 5816.0 0.0010000000474 0.0010 21
974513
79.0 5816.0 0.0010000000474 0.0010 21
974513
79.0 5816.0 0.0020000000949 0.0010 21
949026
79.0 5816.0 0.0 0.0010 21
79.0 5816.0 0.0030000000260 0.0010 21
77032
79.0 5816.0 0.0010000000474 0.0010 21
974513
79.0 5816.0 0.0010000000474 0.0010 21
974513
79.0 5816.0 0.0 0.0 21
79.0 5816.0 0.0020000000949 0.0010 21
949026
79.0 5816.0 0.0 0.0010 21




79.0 5816.0 0.0020000000949 0.0010 21
949026

79.0 5816.0 0.0 0.0020 21

79.0 5816.0 0.0020000000949 0.0020 21
949026

79.0 5816.0 0.0030000000260 0.0010 21

77032

79.0 5816.0 0.0010000000474 0.0010 21
974513

79.0 5816.0 0.0010000000474 0.0040 21
974513

79.0 5816.0 0.0020000000949 0.0010 21
949026

79.0 5816.0 0.0020000000949 0.0010 21
949026

79.0 5816.0 0.0030000000260 0.0010 21

77032

79.0 5816.0 0.0010000000474 0.0020 21
974513

79.0 5816.0 0.0010000000474 0.0010 21
974513

79.0 5816.0 0.0020000000949 0.0020 21
949026

79.0 5816.0 0.0080000003799 0.0020 21

7961

79.0 5816.0 0.0010000000474 0.0010 21
974513

79.0 5816.0 0.0020000000949 0.0010 21
949026

79.0 5816.0 0.0010000000474 0.0020 21
974513

79.0 5816.0 0.0020000000949 0.0010 21
949026

79.0 5816.0 0.0020000000949 0.0010 21
949026

79.0 5816.0 0.0020000000949 0.0010 21
949026

79.0 5816.0 0.0020000000949 0.0010 21
949026

79.0 5816.0 0.0010000000474 0.0010 21
974513

79.0 5816.0 0.0 0.0010 21

79.0 5816.0 0.0020000000949 0.0010 21
949026

79.0 5816.0 0.0010000000474 0.0020 21
974513

79.0 5816.0 0.0020000000949 0.0010 21
949026




79.0 5816.0 0.0020000000949 0.0010 1 21
949026
79.0 5816.0 0.0030000000260 0.0020 1 21
77032
79.0 5816.0 0.0020000000949 0.0020 1 21
949026
79.0 5816.0 0.0030000000260 0.0020 1 21
77032
79.0 5816.0 0.0020000000949 0.0010 1 21
949026
79.0 5816.0 0.0010000000474 0.0010 1 21
974513
79.0 5816.0 0.0010000000474 0.0030 1 21
974513
79.0 5816.0 0.0030000000260 0.0020 1 21
77032
79.0 5816.0 0.0010000000474 0.0010 1 21
974513
79.0 5816.0 0.0020000000949 0.0020 1 21
949026
79.0 5816.0 0.0020000000949 0.0020 1 21
949026
79.0 5816.0 0.0010000000474 0.0010 1 21
974513
79.0 5816.0 0.0020000000949 0.0010 1 21
949026
79.0 5816.0 0.0020000000949 0.0010 1 21
949026
DRA mpocéyyion
Bytes Client Send Bytes Server Send Client CPU time Server CPU time Msgs Sent Msgs Rsv
4.0 33303.0 0.0920000001788 N/A 1 107
1393
4.0 33303.0 0.0230000000447 N/A 1 107
03484
4.0 33303.0 0.0309999994933 N/A 1 107
6052
4.0 33303.0 0.0270000007003 N/A 1 107
54576
4.0 33303.0 0.0219999998807 N/A 1 107
9071
4.0 33303.0 0.0120000001043 N/A 1 107
08128
4.0 33303.0 0.0120000001043 N/A 1 107
08128
4.0 33303.0 0.0149999996647 N/A 1 107
23873




4.0 33303.0 0.0109999999403 N/A 107
95355
4.0 33303.0 0.0089999996125 N/A 107
69809
4.0 33303.0 0.0099999997764 N/A 107
82582
4.0 33303.0 0.0089999996125 N/A 107
69809
4.0 33303.0 0.0080000003799 N/A 107
7961
4.0 33303.0 0.0070000002160 N/A 107
66837
4.0 33303.0 0.0080000003799 N/A 107
7961
4.0 33303.0 0.0080000003799 N/A 107
7961
4.0 33303.0 0.0080000003799 N/A 107
7961
4.0 33303.0 0.0070000002160 N/A 107
66837
4.0 33303.0 0.0080000003799 N/A 107
7961
4.0 33303.0 0.0089999996125 N/A 107
69809
4.0 33303.0 0.0080000003799 N/A 107
7961
4.0 33303.0 0.0080000003799 N/A 107
7961
4.0 33303.0 0.0120000001043 N/A 107
08128
4.0 33303.0 0.0080000003799 N/A 107
7961
4.0 33303.0 0.0080000003799 N/A 107
7961
4.0 33303.0 0.0099999997764 N/A 107
82582
4.0 33303.0 0.0060000000521 N/A 107
54064
4.0 33303.0 0.0080000003799 N/A 107
7961
4.0 33303.0 0.0130000002682 N/A 107
20901
4.0 33303.0 0.0060000000521 N/A 107
54064
4.0 33303.0 0.0060000000521 N/A 107
54064
4.0 33303.0 0.0070000002160 N/A 107
66837
4.0 33303.0 0.0070000002160 N/A 107
66837
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4.0 33303.0 0.0040000001899 N/A 107
89805
4.0 33303.0 0.0049999998882 N/A 107
41291
4.0 33303.0 0.0049999998882 N/A 107
41291
4.0 33303.0 0.0060000000521 N/A 107
54064
4.0 33303.0 0.0060000000521 N/A 107
54064
4.0 33303.0 0.0049999998882 N/A 107
41291
4.0 33303.0 0.0070000002160 N/A 107
66837
4.0 33303.0 0.0040000001899 N/A 107
89805
4.0 33303.0 0.0060000000521 N/A 107
54064
4.0 33303.0 0.0049999998882 N/A 107
41291
4.0 33303.0 0.0060000000521 N/A 107
54064
4.0 33303.0 0.0080000003799 N/A 107
7961
4.0 33303.0 0.0080000003799 N/A 107
7961
4.0 33303.0 0.0080000003799 N/A 107
7961
4.0 33303.0 0.0049999998882 N/A 107
41291
4.0 33303.0 0.0060000000521 N/A 107
54064
4.0 33303.0 0.0040000001899 N/A 107
89805
4.0 33303.0 0.0070000002160 N/A 107
66837
4.0 33303.0 0.0049999998882 N/A 107
41291
4.0 33303.0 0.0040000001899 N/A 107
89805
4.0 33303.0 0.0040000001899 N/A 107
89805
4.0 33303.0 0.0049999998882 N/A 107
41291
4.0 33303.0 0.0080000003799 N/A 107
7961
4.0 33303.0 0.0070000002160 N/A 107
66837
4.0 33303.0 0.0070000002160 N/A 107
66837
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4.0 33303.0 0.0060000000521 N/A 107
54064

4.0 33303.0 0.0049999998882 N/A 107
41291

4.0 33303.0 0.0049999998882 N/A 107
41291

4.0 33303.0 0.0080000003799 N/A 107

7961

4.0 33303.0 0.0070000002160 N/A 107
66837

4.0 33303.0 0.0070000002160 N/A 107
66837

4.0 33303.0 0.0080000003799 N/A 107

7961

4.0 33303.0 0.0060000000521 N/A 107
54064

4.0 33303.0 0.0060000000521 N/A 107
54064

4.0 33303.0 0.0049999998882 N/A 107
41291

4.0 33303.0 0.0060000000521 N/A 107
54064

4.0 33303.0 0.0060000000521 N/A 107
54064

4.0 33303.0 0.0049999998882 N/A 107
41291

4.0 33303.0 0.0070000002160 N/A 107
66837

4.0 33303.0 0.0049999998882 N/A 107
41291

4.0 33303.0 0.0049999998882 N/A 107
41291

4.0 33303.0 0.0060000000521 N/A 107
54064

4.0 33303.0 0.0060000000521 N/A 107
54064

4.0 33303.0 0.0070000002160 N/A 107
66837

4.0 33303.0 0.0040000001899 N/A 107
89805

4.0 33303.0 0.0060000000521 N/A 107
54064

4.0 33303.0 0.0060000000521 N/A 107
54064

4.0 33303.0 0.0049999998882 N/A 107
41291

4.0 33303.0 0.0070000002160 N/A 107
66837

4.0 33303.0 0.0060000000521 N/A 107
54064
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4.0 33303.0 0.0070000002160 N/A 107
66837
4.0 33303.0 0.0049999998882 N/A 107
41291
4.0 33303.0 0.0049999998882 N/A 107
41291
4.0 33303.0 0.0040000001899 N/A 107
89805
4.0 33303.0 0.0049999998882 N/A 107
41291
4.0 33303.0 0.0070000002160 N/A 107
66837
4.0 33303.0 0.0099999997764 N/A 107
82582
4.0 33303.0 0.0160000007599 N/A 107
5922
4.0 33303.0 0.0080000003799 N/A 107
7961
4.0 33303.0 0.0049999998882 N/A 107
41291
4.0 33303.0 0.0049999998882 N/A 107
41291
4.0 33303.0 0.0070000002160 N/A 107
66837
4.0 33303.0 0.0080000003799 N/A 107
7961
4.0 33303.0 0.0109999999403 N/A 107
95355
4.0 33303.0 0.0060000000521 N/A 107
54064
4.0 33303.0 0.0040000001899 N/A 107
89805
4.0 33303.0 0.0040000001899 N/A 107
89805
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Hopaptnpo I

K®owkag mposopormt

[T Kat® TapovctdlovEe TOV KOIKA TOL TPOGOUOIMTH] TOL LAOTOWONKE GTO TAAiCIO
™G mopovcag OmAmuaTikng epyaciag. I[Ipokeitor yioo dVo epoppoyég ot omoieg
npocopotdlovv toug Tpeic aryopBpovg tomkonoinone: DRA, CRA ka1t BMA. Ot 0o
epapuoyég eivor o client ko o server. Ilpota Bo mapovcsialovpe tov Client kot

aKoAoV0mg Tov Server.

I-1



Simulator Client code

Algorithms.java 28/5/12 9:32 p..
package Other;

import java.util.ArraylList;

import java.util.Collections;

import java.util.Comparator;

public class Algorithms
{

VESS
* @param latestScanList
* the current scan list of APs
@param RM
the constructed Radio Map

@param algorithm_choice
choice of several algorithms

@param WeightsList
the RBF weights

¥ X X X X X X ¥

3

* @return the location of user

*/

public static String ProcessingAlgorithms(ArrayList<LogRecord>
latestScanList, RadioMapMean RM, int algorithm_choice, String
parameter)

int i =0, j = 0;
ArraylList<String> MacAdressList = RM.getMacAdressList();
ArrayList<String> Observed_RSS_Values = new ArrayList<String>();

LogRecord temp_LR = null;

// Check which mac addresses of radio map, we are currently

listening.
for (i = @; i < MacAdressList.size(); ++1i)
{
for (j = 0; j < latestScanList.size(); ++j)
temp_LR = latestScanList.get(j);
// MAC Address Matched
if (MacAdressList.get(i).compareTo(temp_LR.getBssid()) ==
0)
{
Observed_RSS_Values.add(String.valueOf(temp_LR.getRss
)));
break;
}
}
// A MAC Address is missing so we place a small NaN value
if (j == latestScanList.size())
Observed_RSS_Values.add(String.valueOf("-110"));
¥

switch (algorithm_choice)

{
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Algorithms.java 28/5/12 9:32 p..
case 1:
return KNN_WKNN_Algorithm(RM, Observed_RSS_Values,
parameter, false);
}

return null;

}

VE::
* Calculates user location based on Weighted/Not Weighted K Nearest
* Neighbor (KNN) Algorithm
*
@param RM
The radio map structure

@param Observed_RSS_Values
RSS values currently observed
@param parameter

@param isWeighted
To be weighted or not

@param K

XXX X X X X ¥ X X X X

The number of locations used

*

* @return The estimated user location

*/

private static String KNN_WKNN_Algorithm(RadioMapMean RM, ArraylList<
String> Observed_RSS_Values, String parameter, boolean isWeighted)

{

ArrayList<String> RSS_Values;

float curResult = 0;

ArrayList<LocDistance> LocDistance_Results_List = new ArraylList<
LocDistance>();

String myLocation = null;

int K;

try
{
K = Integer.parselnt(parameter);

}

catch (Exception e)

System.err.println("Error parsing K in KNN-WKNN: " + e.
getMessage());
return null;

}

// Construct a list with locations-distances pairs for currently

// observed RSS values

for (String location : RM.getLocationRSS_HashMap().keySet())

RSS_Values = RM.getLocationRSS_HashMap().get(location);

curResult = calculateEuclideanDistance(RSS_Values,
Observed_RSS_Values);

if (curResult == Float.NEGATIVE_INFINITY)
{

return null;
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Simulator Client code

Algorithms.java

}

/%%
*

* K K X X X X ¥

*/
pri

28/5/12 9:32 L L.

b

LocDistance_Results_List.add(@, new LocDistance(curResult,
location));

b

// Sort locations-distances pairs based on minimum distances
Collections.sort(LocDistance_Results_List, new Comparator<
LocDistance>()

{
public int compare(LocDistance gdl, LocDistance gd2)
return (gdl.getDistance() > gd2.getDistance() ? 1 : (gdl.
getDistance() == gd2.getDistance() ? 0 : -1));
I3 H '

if (!isWeighted)
{

myLocation = calculateAverageKDistancelLocations
(LocDistance_Results_List, K);
}
else
{
myLocation = calculateWeightedAverageKDistancelLocations
(LocDistance_Results_List, K);
H

return myLocation;

Calculates the
RSS

Euclidean distance between the currently observed

values and the RSS values for a specific location.
@param 11

RSS values of a location in radiomap
@param 12

RSS values currently observed

@return The Euclidean distance, or MIN_VALUE for error

vate static float calculateEuclideanDistance(ArrayList<String> 11,
ArrayList<String> 12)

finalResult =
vl;

float
float
float v2;

float temp;
String str;

0;

for (int i = 0; i < ll.size(); ++i)

try
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}

/%
*

*
*
*
*
*

*
*
*/

pub
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{
str = ll.get(i);
vl = Float.valueOf(str.trim()).floatValue();
str = 12.get(i);
v2 = Float.valueOf(str.trim()).floatValue();
catch (Exception e)
{
System.err.println("Error while computing Euclidean
Distance: " + e.getMessage());
return Float.NEGATIVE_INFINITY;
b

// do the procedure
temp = vl - v2;
temp *= temp;

// do the procedure
finalResult += temp;

}
return ((float) Math.sqrt(finalResult));

Calculates the Probability of the user being
observed
RSS values and the RSS values for a specific location.

in the currently

@param 11

RSS values of a location in radiomap
@param 12

RSS values currently observed
@return The Probability for this location, or MIN_VALUE for error
lic static double calculateProbability(ArrayList<String> 11,
ArrayList<String> 12, float sGreek)

double finalResult = 1;
float vl;

float v2;

double temp;

String str;

for (int 1 = 0; i < ll.size(); ++1i)

{
try
{
str = ll.get(i);
vl = Float.valueOf(str.trim()).floatValue();
str = 12.get(i);
v2 = Float.valueOf(str.trim()).floatValue();
¥

catch (Exception e)

System.err.println("Error while computing Euclidean
Distance: " + e.getMessage());
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return Double.NEGATIVE_INFINITY;

temp = vl - v2;
temp *= temp;
temp = -temp;

temp /= (double) (sGreek x sGreek);
temp = (double) Math.exp(temp);

finalResult x= temp;

}
return finalResult;
}
/%%
* Calculates the Average of the K locations that have the shortest
* distances D
*
* @param LocDistance_Results_List
* Locations-Distances pairs sorted by distance
* @param K
* The number of locations used
* @return The estimated user location, or null for error
*/

private static String calculateAverageKDistancelLocations(ArrayList<
LocDistance> LocDistance_Results_List, int K)

float sumX
float sumY

0.0f;
0.0f;

String[] LocationArray = new String[2];
float x, y;

int K_Min = K < LocDistance_Results_List.size() ? K :
LocDistance_Results_List.size();

// Calculate the sum of X and Y
for (int i = 0; i < K_Min; ++i)

LocationArray = LocDistance_Results_List.get(i).getLocation().

Split(" u);
try
{
x = Float.valueOf(LocationArray[0].trim()).floatValue();
y = Float.valueOf(LocationArray[1].trim()).floatValue();
catch (Exception e)
{
System.err.println("Error while calculating Average K
Distance Locations: " + e.getMessage());
return null;
}

sumX += X;
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sumY += y;

// Calculate the average
sumX /= K_Min;
sumY /= K_Min;

return sumX + + sumY;

¥

VE:S

* Calculates the Weighted Average of the K locations that have the
shortest

distances D

@param LocDistance_Results_List

Locations-Distances pairs sorted by distance
@param K

The number of locations used
@return The estimated user location, or null for error

* X X X X X ¥

*/
public static String calculateWeightedAverageKDistancelLocations
(ArraylList<LocDistance> LocDistance_Results_List, int K)

double LocationWeight = 0.0f;

double sumWeights = 0.0f;
double WeightedSumX = 0.0f;
double WeightedSumY = 0.0f;

String[] LocationArray = new String[2];
float x, y;

int K_Min = K < LocDistance_Results_List.size() ? K :
LocDistance_Results_List.size();

// Calculate the weighted sum of X and Y
for (int i = 0; i < K_Min; ++i)

{

LocationWeight = 1 / LocDistance_Results_List.get(i).
getDistance();
LocationArray = LocDistance_Results_List.get(i).getLocation().

Split(“ u);
try
{
x = Float.valueOf(LocationArray[0].trim()).floatValue();
y = Float.valueOf(LocationArray[1].trim()).floatValue();
catch (Exception e)
{
System.err.printin("Error while calculating Weighted
Average K Distance Locations: " + e.getMessage());
return null;
}

sumWeights += LocationWeight;
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WeightedSumX += LocationWeight x x;
WeightedSumY += LocationWeight x y;

}

WeightedSumX /= sumWeights;
WeightedSumY /= sumWeights;

return WeightedSumX + " " + WeightedSumY;
¥

VE:S

* Calculates the Weighted Average over ALL locations where the
weights are

* the Normalized Probabilities

*
* @param LocDistance_Results_List

* Locations—Probability pairs

*

* @return The estimated user location, or null for error
*/

public static String calculateWeightedAverageProbabilityLocations
(ArrayList<LocDistance> LocDistance_Results_List)
{

double sumProbabilities = 0.0f;

double WeightedSumX = 0.0f;

double WeightedSumY = 0.0f;

double NP;

float x, y;

String[] LocationArray = new Stringl[2];

// Calculate the sum of all probabilities
for (int i = 0; i < LocDistance_Results_List.size(); ++1i)
{
sumProbabilities += LocDistance_Results_List.get(i)
getDistance();

+

// Calculate the weighted (Normalized Probabilities) sum of X and
Y

for (int i = 0; i < LocDistance_Results_List.size(); ++i)

LocationArray = LocDistance_Results_List.get(i).getLocation().

Split(“ n);

try

{
x = Float.valueOf(LocationArray[0].trim()).floatValue();
y = Float.valueOf(LocationArray[1].trim()).floatValue();

catch (Exception e)
{
System.err.printin("Error while calculating Weighted
Average Probability Locations: " + e.getMessage());
return null;

NP = LocDistance_Results_List.get(i).getDistance() /
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sumProbabilities;

WeightedSumX += (x % NP);
WeightedSumY += (y % NP);

}

return WeightedSumX + " " + WeightedSumY;

28/5/12 9:32 L L.
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package approaches;

VeSS

* General class that is superclass for all approaches
* @author Silouanos

*

*/

public class Approach implements Runnable

protected String ip;

protected Integer port;
protected String nameOfDataFile;
protected float elapsedTimeSec;

VESS

* Initialize with the ip and the port

* @param ip

* @param port

*/

public Approach(String ip, Integer port,String nameOfDataFile)
{

this.ip=ip;
this.port=port;

this.nameOfDataFile=nameOfDataFile;
H

@Override
public void run()

b

28/5/12 9:30 (L.
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package approaches;

import java.io.IOException;

import java.math.BigInteger;

import java.security.MessageDigest;

import java.security.NoSuchAlgorithmException;
import java.util.ArraylList;

import Other.ParseFile;
import Other.RadioMapMean;

public class Bloom

final private int K;

final private int noOfHashFunctions;

private Boolean[] bloomFilter = null;

final private int sizeOfFinalVector;

private ParseFile testFile = null;

private RadioMapMean rmm = new RadioMapMean();
private ArrayList<String> macAddresses = null;

public Bloom(int kFromClient, ParseFile testFile, int noOfHashFunc)
throws IOException
{

this.K=kFromClient;
this.testFile=testFile;
this.noOfHashFunctions=no0fHashFunc;
//Create a radio-map to separate the MacAddresses and RSS values
try
{
rmm.createRadioMap(testFile);
} catch (IOException e)
{

}

e.printStackTrace();

//After the use in rmm I have to initialize again the testFile
try
{
testFile.closeTheFile();
} catch (IOException e)
{

e.printStackTrace();
+
testFile.closeTheFile();

try
{
this.testFile = new ParseFile(testFile.getTheNameOfTheFile());
} catch (IOException e)
{
e.printStackTrace();

//Get the macAddresses
macAddresses = rmm.getMacAdressList();
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//Find the size of bloom Vector
sizeOfFinalVector= computeTheSizeOfBloomVector();

/%%

* Take a random macAddress from the i (=iteration) line [that the RSS
is NOT -110]

* @param iteration

* @return

* @throws IOException

*/

public String getTheNextBloomVector(int iteration) throws IOException

{

/%%

* Initialize the Bloom vector

* Every time that user has new position
*/
initializeTheBloomFilter(sizeOfFinalVector);

String currentLine = null;
String macAddress = null;

//Take the current line
currentLine=testFile.getTheNextLine();
if(currentLine==null)

return null;

b

//Find the macAddress of any VALID mac Address (NOT -110)
macAddress = findARandomMacAddress(currentLine);

//Do the whole procedure of the bloom algorithm
try
{
doTheBloomProcedure(macAddress);
} catch (NoSuchAlgorithmException e)
{

e.printStackTrace();

return convertBloomToString();

}

VESS

* Convert the Vector to String

I @return the content of the bloom vector in string type
?tivate String convertBloomToString()

String reStr="";
for(int i=0; i<bloomFilter.length; ++i)

if(bloomFilter[i]l==false)
{
reStr+=0;

S

else
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reStr+=1;
}

}

return reStr;
}
VESS
* Doing the whole bloom procedure the 4 hash functions
3

* @param macAddress

* @throws NoSuchAlgorithmException

*/

private void doTheBloomProcedure(String macAddress) throws
NoSuchAlgorithmException

{

String reversedMacAddress = new StringBuffer(macAddress).reverse()
.toString();

/%%
* Attention here!!! I put (-) if is negative
*/
if(this.noOfHashFunctions>=1)
{
int res0fH1 = macAddress.hashCode();
if(res0fH1<0)
{
resOfH1x=(-1);
}
//H1
bloomFilter[resOfH1%sizeOfFinalVector]l=true;
}
if(this.noOfHashFunctions>=2)
{
int res0fH2 = MD5HashFunction(macAddress);
if(res0fH2<0)
{
resOfH2x=(-1);
}
//H2
bloomFilter[res0fH2%sizeOfFinalVector]l=true;
}

if(this.noOfHashFunctions>=3)

int resOfH3 = reversedMacAddress.hashCode();
if(res0fH3<0)
{

+
//H3
bloomFilter[res0fH3%sizeOfFinalVector]l=true;

resOfH3x=(-1);

}

if(this.noOfHashFunctions>=4)
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int resO0fH4 = MD5HashFunction(reversedMacAddress);
if(res0fH4<0)
{

resOfH4x=(-1);
}
//H4
bloomFilter[res0fH4%sizeOfFinalVector]l=true;

/%%
Use the hash function of MD5 and then use the result with

@param macAddress
@return a value
@throws NoSuchAlgorithmException

* X X X %

*/
private int MD5HashFunction(String macAddress) throws
NoSuchAlgorithmException

{
MessageDigest m=MessageDigest.getInstance("MD5");
m.update(macAddress.getBytes(),0,macAddress.length());
String str = new BigInteger(1l,m.digest()).toString(16);
return str.hashCode();

}

/%%

* Check if a string is an integer

*

* @param i the string

*x @return true if is number or false if is not
*/

public boolean isParsableToInt(String i)

{
try
{
Integer.parselnt(i);
return true;
catch(NumberFormatException nfe)
{
return false;
}
}
/%%

* Initialize the bloom vector with false and create it
* @param size
*/
private void initializeTheBloomFilter(int size)
{
bloomFilter=new Boolean[sizel;
++1)

for(int i=0; i<size;

bloomFilter[i]=new Boolean(false);

28/5/12 9:30 L.
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}

/%%
* Finds a random MacAddress from the test-data file but mac address
that client listens

*
x @return the macAddress otherwise null
*/
private String findARandomMacAddress(String currentLine)
{
int count=0;
ArraylList<String> currentRss = getRssCurrentLine(currentLine);
for(String curMacAddress : macAddresses)
{
if(!currentRss.get(count).equals("-110"))
{
return curMacAddress;
}
++count;
}
return null;
}
/%%
*

* @param line that client receives

* @return an arrayList with only RSS values

*/

private ArrayList<String> getRssCurrentLine(String line)

ArrayList<String> rssValues = new ArrayList<String>();
String[] temp = line.split(", ");

for(int i=2; i<temp.length; ++i)

{
rssValues.add(temp[il);

return rssValues;

}

VESS

* Compute the size of the bloom vector

*

* @return the computed size of the bloom vector
*/

private int computeTheSizeOfBloomVector()
float fpr = (float)K/macAddresses.size();

System.out.println("Size: "+macAddresses.size()+" fpr: "+fpr +" K:
"+K) ;

int upperNo = -(noOfHashFunctionsxmacAddresses.size());

double downNo = Math.log((double)1l-Math.pow((double)fpr, ((double)
1/no0fHashFunctions)))/(Math.log(Math.E));
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return (int) ((int)upperNo/downNo);
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package approaches;

import java.io.IOException;

import Other.Client;

import Other.CountTime;
import Other.DataInformation;
import Other.Information;
import Other.Parameters;
import Other.ParseFile;

public class BloomFilter extends Approach

private String testData = null;
private DataInformation dataInfo=null;

public BloomFilter(String ip, Integer port, String testData, String
dataFile)

super(ip,port,dataFile);
this.testData=testData;
}

public void run()
{
//Upload all the test-data file to an arraylList
ParseFile testDataFile = null;
//ParseFile formattedTestDataFile = null;
try
{
testDataFile = new ParseFile(testData);
} catch (IOException e)
{

e.printStackTrace();

CountTime wholeProcedure = new CountTime();
System.out.println("IN11");
//Send to server
Client clt = new Client(ip, port,nameOfDataFile);
try
{
dataInfo=clt.sendReceiveBloomFilterDataToServer(testDataFile);

System.out.println("Time to position: "+" size of the file: "+
testDataFile.getSizeOfTheFile());

int aveSizeOfSmallRM = (int) (Information.
sum0fSizeOfRadioMapSmall/testDataFile.getSizeOfTheFile());
Parameters pr = new Parameters();

/% (X Lines of test-radio-map x ConstantOfPositioning x X
Lines of radio-map) */

Information.timeToPosition=testDataFile.getSizeOfTheFile()x*
aveSizeOfSmallRMxpr.mobileAlgExecution;

} catch (IOException e)
{

e.printStackTrace();
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+
try
{
clt.closeConnections();
} catch (IOException e5)
{
e5.printStackTrace();

wholeProcedure.endCount();
Information.timeWholeProcedure=Information.timeOfConnection+

Information.timeToPosition+wholeProcedure.getSeconds();
Information.showData();

28/5/12 9:30 (L.
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package approaches;

import

import
import
import
import
import

public
{

java.io.IOException;

Other.Client;
Other.CountTime;
Other.DataInformation;
Other.Information;
Other.ParseFile;

class Centralized extends Approach

private String testData;
private String devicelD;
private DataInformation dataInfo;

/%%

*

*
*
*
*
*

*/

@param ip
@param port
@param testData
name of the test radio-map
@param deviceID
the ID of the "device"

public Centralized(String ip, Integer port,String testData,

deviceID, String nameOfDataFile)

{
super(ip, port,nameOfDataFile);
this.testData=testData;
this.deviceID=devicelD;
dataInfo=null;

}

@Override

public void run()

//Send data to server//

//Upload all the test-data file to an arraylList
ParseFile testDataFile = null;
try
{
testDataFile = new ParseFile(testData);
} catch (IOException e)
{

e.printStackTrace();

CountTime wholeProcedure = new CountTime();

//Send to server

28/5/12 9:31 pLpL.

String

Client clt = new Client(ip, port,nameOfDataFile);
try
{
dataInfo = clt.sendDataToServer(testDataFile,devicelD);

} catch (IOException e6)
{

e6.printStackTrace();
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try
{

clt.closeConnections();

} catch (IOException e5)
{

e5.printStackTrace();

wholeProcedure.endCount();
Information.timeWholeProcedure=wholeProcedure.getSeconds();
Information.showData();

28/5/12 9:31 i
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package Other;

import java.io.BufferedReader;

import java.io.IOException;

import java.io.InputStreamReader;
import java.io.PrintWriter;

import java.net.Socket;

import java.net.UnknownHostException;
import java.util.ArraylList;

import approaches.Bloom;

public class Client

{
private Socket kkSocket null;
private PrintWriter out null;
private BufferedReader in = null;
private BufferedReader stdIn = null;
private ArraylList<String> RadioMap = null;
private String nameOfDataFile;
DataInformation dataInfo = null;
WriteData dataFile = null;

private double currentBytesSend = 0;
private double currentBytesReceive = 0;
private double currentServerCpuTime
private double currentClientCpuTime

[SES

private double bytesSend = 0;
private double bytesReceive = 0;
private double clientCpuTime
private double serverCpuTime

’

SESY

private int messagesReceived = 0;
private int messagesSent = 0;
private int currentMessagesRsv = 0;
private int currentMessagesSent = 0;

VS

* Constructor, that start new connection with the server to send and
receive data

*

* @param ipAddress

* @param port

*/

public Client(String ipAddress, int port, String nameOfDataFile)

{

try
{

kkSocket = new Socket(ipAddress, port);

out = new PrintWriter(kkSocket.getOutputStream(), true);

in = new BufferedReader(new InputStreamReader(kkSocket.
getInputStream()));

this.nameOfDataFile=nameOfDataFile;

dataFile = new WriteData(nameOfDataFile);

dataInfo = new DataInformation();
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} catch (UnknownHostException e)

System.err.println("Don't know about host: taranis.");
System.exit(1);
} catch (IOException e)

{
System.err.println("Couldn't get I/0 for the connection to:
the network.");
System.exit(1);
}
stdIn = new BufferedReader(new InputStreamReader(System.in));
}
/%%
* This method is used by BloomFilter approach only
*

* @param testDataFile
* @throws IOException
*/

@SuppressWarnings("static-access")

public DataInformation sendReceiveBloomFilterDataToServer(ParseFile
testDataFile) throws IOException

{

dataFile.writelLineToFile("-Log file for BloomFilter Approach-");

dataFile.writeLineToFile("Bytes Client Send"+"\t"+"Bytes Server
Send"+"\t"+"Client CPU time"+"\t"+"Server CPU time"+"\t"+
"Msgs Sent"+"\t"+"Msgs Rsv");

Parameters pr = new Parameters();
int count = 0;

Bloom bl = new Bloom(10,testDataFile,4);

ArraylList<String> smallRadioMap = new ArrayList<String>();
String outputLine = null;

Algorithms alg = null;

RadioMapMean rmm = new RadioMapMean();

int msgs = 1; //init with 1 for the message END
float bytes = 0;

String fromServer = null;
CountTime countTheConnection = null;
while ((fromServer = in.readLine()) != null)

//1 message for fromServer and 1 message for the sizelnt
transmitting

msgs+=2;

++currentMessagesRsv;

++messagesReceived;

if(count==2)

countTheConnection = new CountTime();
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/%%

* Count the time of bloom processing

*/

CountTime countTheBloomProc = new CountTime();
String toSendStr = bl.getTheNextBloomVector(count);
countTheBloomProc.endCount();

if(toSendStr==null)
{

out.println("END");
break;

b

++currentMessagesSent;
++messagesSent;
out.println(toSendStr);
bytes+=pr.bloomVectorLen;
currentBytesSend=pr.bloomVectorLen;
bytesSend+=pr.bloomVectorLen;

//Get the size of the radio-map that will receive //Problem
to convert it to parameter

++currentMessagesRsv;

++messagesReceived;

String size = in.readLine();

bytes+=size.length();

currentBytesReceive=size.length();

bytesReceive+=currentBytesReceive;

int sizeInt = Integer.valueOf(size);

//Receive the whole radio-map
for(int i=0; i<sizeInt; ++1i)
{
String rec = in.readLine();
smallRadioMap.add(rec);

bytes+=pr.rssValueBytelLenxtestDataFile.
getTheSizeOfMacAddresses();

currentBytesReceive+=pr.rssValueBytelLenxtestDataFile.
getTheSizeOfMacAddresses();

bytesReceive+=pr.rssValueBytelLenxtestDataFile.
getTheSizeOfMacAddresses();

++Mmsgs;

++currentMessagesRsv;

++messagesReceived;

}
if(count%500==0)
{

System.out.print(". "+smallRadioMap.size()+" ");

VESS
* Getting the current CPU time of the processing in server.
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*/
currentServerCpuTime+=Double.valueOf(in.readLine());
serverCpuTime+=currentServerCpuTime;

if(count==2)

countTheConnection.endCount();
Information.timeOfConnection=countTheConnection.
getSeconds();
}

Information.sumOfSizeOfRadioMapSmall+=smallRadioMap.size();

CountTime countPositioning = new CountTime();

rmm. createRadioMap(smallRadioMap) ;
smallRadioMap.clear();

ArraylList<LogRecord>1lr = parseLineOfTestData(toSendStr)
alg = new Algorithms();

outputLine = alg.ProcessingAlgorithms(lr, rmm, 1, "5");
lr=null;

//End the counting of the positioning
countPositioning.endCount();

/%%

* Store to variables the time to position and the bloom
processing

*/

currentClientCpuTime+=countPositioning.getSeconds()+
countTheBloomProc.getSeconds();

clientCpuTime+=currentClientCpuTime;

++count;

VESS
* Write the data of the current results in the Data file
*/

dataFile.writeLineToFile(currentBytesSend+"\t"+
currentBytesReceive+"\t"+currentClientCpuTime+"\t"+
currentServerCpuTime+"\t"+currentMessagesSent+"\t"+
currentMessagesRsv);
//Init
currentServerCpuTime=0;
currentBytesReceive=0;
currentClientCpuTime=0;
currentMessagesRsv=0;
currentMessagesSent=0;

}

Information.messages=msgs;
Information.bytesSendReceive=bytes;
datalnfo.setBytesClientSend(bytesSend);
dataInfo.setBytesServerSend(bytesReceive);
dataInfo.setServerCpuTime(serverCpuTime);
dataInfo.setClientCpuTime(clientCpuTime);
dataInfo.setMessagesRsv(messagesReceived);
dataInfo.setMessagesSent(messagesSent);
dataFile.closeTheFile();

return dataInfo;
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VESS

* This method is used from Centralized approach only

3

* @param sendArray

* @throws IOException

*/

public DataInformation sendDataToServer(ParseFile testDataFile,String
deviceID) throws IOException

{

dataFile.writeLineToFile("-Log file for Centralized Approach-");

dataFile.writeLineToFile("Bytes Client Send"+"\t"+"Bytes Server
Send"+"\t"+"Client CPU time"+"\t"+"Server CPU time"+"\t"+"Msgs
Sent"+"\t"+"Msgs Rsv");

int count = 0;

String fromServer = null;

int msgs = 0;

double bytes = 3; //END

Information.bytesSendReceive=0.0;
Information.messages=0;
boolean flag = true;

//ACK length Constant +0K READY

//Byte length of X and Y. Constant.

CountTime countTheConnection = new CountTime();
while ((fromServer = in.readLine()) != null)

msgs+=1;
++messagesReceived;
++currentMessagesRsv;
if(count%500==0)

{

System.out.print(". ");

if (fromServer.equals("END"))
break;

/%%

* Get the next line directly from the file.

*/

String strToSend = testDataFile.getTheNextLine();
if(strToSend==null)

{

out.println("END");

++messagesSent;
break;

H

++messagesSent;

++currentMessagesSent;
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out.println(deviceID+", "+strToSend); //Make Constant and the
deviceID //RSS Value byteLen(something)

msgs+=1;

bytes+=Parameters.deviceIDByteLen+Parameters.rssValueBytelLenx
testDataFile.getTheSizeOfMacAddresses()+Parameters.
macAddressesBytelLenktestDataFile.getTheSizeOfMacAddresses
(OH

bytesSend+=Parameters.deviceIDBytelLen+Parameters.
rssValueBytelLenxtestDataFile.getTheSizeOfMacAddresses()+
Parameters.macAddressesBytelLenxtestDataFile.
getTheSizeOfMacAddresses();

currentBytesSend=Parameters.deviceIDBytelLen+Parameters.
rssValueBytelLenxtestDataFile.getTheSizeOfMacAddresses()+
Parameters.macAddressesBytelLenxtestDataFile.
getTheSizeOfMacAddresses();

++count;

if(flag)
{

countTheConnection.endCount();
Information.timeOfConnection=countTheConnection.getSeconds
();
flag=false;
}

/%%

*x Getting the time of the positioning in server.
*/

String curStrCpuTime = in.readLine();
serverCpuTime+= Double.valueOf(curStrCpuTime);
currentServerCpuTime=Double.valueOf(curStrCpuTime);

bytesReceive+=Parameters.bytelLenXY;
currentBytesReceive=Parameters.bytelLenXY;

VESS

* Write the data of the current results in the Data file

*/

dataFile.writelLineToFile(currentBytesSend+"\t"+
currentBytesReceive+"\t"+"N/A"+"\t"+currentServerCpuTime+
"\t"+currentMessagesSent+"\t"+currentMessagesRsv) ;

//init

currentMessagesSent=0;

currentMessagesRsv=0;
}
Information.bytesSendReceive=bytes;
Information.messages=msgs;
dataInfo.setBytesClientSend(bytesSend);
dataInfo.setBytesServerSend(bytesReceive+3); //+3 END
datalnfo.setServerCpuTime(serverCpuTime);
dataInfo.setMessagesSent(messagesSent);
dataInfo.setMessagesRsv(messagesReceived);

dataFile.closeTheFile();

return dataInfo;
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Client.java 28/5/12 9:32 p..

VESS

* This method is used from Decentralized approach
3

* @throws IOException

*/

public DataInformation incomingDataFromServer(ParseFile testDataFile,
int noOfMacAddresses) throws IOException
{

RadioMapMean rmm = new RadioMapMean();
Algorithms algorithms = new Algorithms();

dataFile.writeLineToFile("-Log file for Decentralized Approach-");

dataFile.writeLineToFile("Bytes Client Send"+"\t"+"Bytes Server
Send"+"\t"+"Client CPU time"+"\t"+"Server CPU time"+"\t"+"Msgs
Sent"+"\t"+"Msgs Rsv");

Information.bytesSendReceive=0.0;
int msgs=2; //+2 the START ACKS
double bytes=0.0;

int index = 0;

//Add the bytes of the Start ACK messages
Information.bytesSendReceive+=Parameters.decStartAckBytes+
Parameters.decStartRequestBytes;

RadioMap = new ArraylList<String>();
String fromServer = null;
fromServer = in.readLine();

++messagesReceived;

++messagesSent;

//System.out.printin("From server: "+fromServer)

if(fromServer.equals("INCOMING RADIO-MAP")) //Constant and
here

out.println("+0K READY TO RECEIVE RADIO-MAP"); //Constant and
here ACK message

}

else

{
System.err.println("Problem receiving");
System.exit(-1);

}

while(true)
{
RadioMap.clear();

bytes+=Parameters.decAckBytes;
bytesSend+=Parameters.decAckBytes;
currentBytesSend=Parameters.decAckBytes;

//+macAddresses length //in radio-map

bytes+=Parameters.macAddressesBytelLenxnoOfMacAddresses;

bytesReceive+=Parameters.macAddressesBytelLenxnoOfMacAddresses;

currentBytesReceive+=Parameters.macAddressesBytelLenx
noOfMacAddresses;
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//END of RM message
++Msgs;
++messagesReceived;
++currentMessagesRsv;

while(!(fromServer = in.readLine()).equals("END OF RM"))
{

++Mmsgs;

++messagesReceived;

++currentMessagesRsv;

RadioMap.add(fromServer);

bytes+=Parameters.rssValueBytelLenxnoOfMacAddresses;

currentBytesReceive+=Parameters.rssValueBytelLenx
noOfMacAddresses;

}
if(index%500==0)
{

System.out.print(". ");

String testStr = testDataFile.getTheNextLine();

++Mmsgs;
++messagesSent;
++currentMessagesSent;
if(testStr == null)

{

out.printin("end");
break;

}

else

{
//Positioning
//Start the counting of the positioning
CountTime countPositioning = new CountTime();
rmm.createRadioMap(RadioMap);
ArrayList<LogRecord>1lr = parseLineOfTestData(testStr);
algorithms.ProcessingAlgorithms(lr, rmm, 1, "5");
//End the counting of the positioning
countPositioning.endCount();

currentClientCpuTime=countPositioning.getSeconds();
clientCpuTime+=currentClientCpuTime;

out.println("continue"); //Constant HERE ACK message
continue
}
++index;
dataFile.writeLineToFile(currentBytesSend+"\t"+
currentBytesReceive+"\t"+currentClientCpuTime+"\t"+"N/A"+
"\t"+currentMessagesSent+"\t"+currentMessagesRsv);

//Init the current variables
currentBytesReceive=0;
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currentMessagesRsv=0;
currentMessagesSent=0;
}
dataInfo.setBytesClientSend(bytesSend);
dataInfo.setBytesServerSend(bytesReceive);
dataInfo.setClientCpuTime(clientCpuTime);
dataInfo.setMessagesSent(messagesSent);
dataInfo.setMessagesRsv(messagesReceived);

dataFile.closeTheFile();

Information.messages=msgs;
Information.bytesSendReceive=bytes;

return dataInfo;
}

VESS

* Formats the line and puts in an ArraylList to use then for
positioning

* @param line

* @return ArrayList<LogRecord>

*/

private ArrayList<LogRecord> parseLineOfTestData(String line)

if(line.equals("END"))
{

return null;
}
ArraylList<LogRecord> lr = new ArraylList<LogRecord>();
String[] lineArray = line.split(", ");
for(int i=0; i<lineArray.length-1; i+=2)

{
String tempFloat = lineArrayl[i+1];
tempFloat = tempFloat.replace(",", ".");
LogRecord temp= new LogRecord(lineArray[i]l, Float.parseFloat
(tempFloat));
lr.add(temp);
}
return 1r;
}
/%%
*
* @return the Radio Map
*/
public ArrayList<String> getRadioMap()
{
return RadioMap;
}
/%%

* Close the connections like socket

* @throws IOException

*/

public void closeConnections() throws IOException
{

out.close();
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in.close();
stdIn.close();
kkSocket.close();
}
}
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CountTime.java
package Other;
public class CountTime
private long start;
private long elapsedTimeMillis;
public CountTime()
{

¥

start = System.currentTimeMillis();

public void endCount()

elapsedTimeMillis = System.currentTimeMillis()-start;

¥
public float getSeconds()
{

return elapsedTimeMillis/1000F;

28/5/12 9:32 L L.
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Datalnformation.java 28/5/12 9:33 p..

package Other;
public class DataInformation

private double bytesClientSend=0;
private double bytesServerSend=0;
private double clientCpuTime=0;
private double serverCpuTime=0;
private int messagesSent=0;
private int messagesRsv=0;

public void setBytesClientSend(double bytesClientSend)
this.bytesClientSend = bytesClientSend;

}
public double getBytesClientSend()
{

}

public void setBytesServerSend(double bytesServerSend)

return bytesClientSend;

this.bytesServerSend = bytesServerSend;
gublic double getBytesServerSend()
¢ return bytesServerSend;
public void setClientCpuTime(double clientCpuTime)
¢ this.clientCpuTime = clientCpuTime;

¥
public double getClientCpuTime()

{
return clientCpuTime;
}
public void setServerCpuTime(double serverCpuTime)
{

this.serverCpuTime = serverCpuTime;
public double getServerCpuTime()
¢ return serverCpuTime;
public void setMessagesSent(int messagesSent)
¢ this.messagesSent = messagesSent;
public int getMessagesSent()
¢ return messagesSent;
public void setMessagesRsv(int messagesRsv)
this.messagesRsv = messagesRsv;
éublic int getMessagesRsv()

return messagesRsv;
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b

public String toString()
{

28/5/12 9:33 1L

return "Bytes Client Send: "+bytesClientSend+" Bytes Server Send:
"+bytesServerSend+" clientCpuTime: "+clientCpuTime+"

serverCpuTime: "+serverCpuTime+" msgsSend:
msgsRsv: "+messagesRsv;

"+messagesSent+"
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Decentralized.java

28/5/12 9:31 [LpL.

package approaches;

import java.io.IOException;

import Other.x;

/%%

* Class for the whole procedure
* @author Silouanos

*
*/

public class Decentralized extends Approach

private String radioMap;
private String testRadioMap;

VESS

* @param ip

* @param port

* @param radio_map

name of the radio-map

public Decentralized(String ip, Integer port, String radio_map, String

testRadioMap, String dataFile)

{
super(ip, port,dataFile);
this.radioMap = radio_map;
this.testRadioMap=testRadioMap;

}

@Override

public void run()

{

//Just take the first line from test-data-radio-map-mean for
positioning

ParseFile pf = null;

DataInformation dataInfo=null;

try

{
pf = new ParseFile(testRadioMap);

} catch (IOException e)
{

}

e.printStackTrace();

CountTime ct = new CountTime();

//Take the radio-map from server
Client clt = new Client(ip, port,nameOfDataFile);

try
{
synchronized (clt)
{
dataInfo = clt.incomingDataFromServer(pf,pf.
getTheNoOfMacAddresses());
}

} catch (IOException e4)
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{

H
try
{

ed.printStackTrace();

clt.closeConnections();
} catch (IOException e3)
{

e3.printStackTrace();

H
ct.endCount();

// Write radio-map to a file
WriteData wrm = null;
try
{

wrm = new WriteData(radioMap);
} catch (IOException e2)

{
e2.printStackTrace();

try
{
wrm.writeArrayListToFile(clt.getRadioMap());
} catch (IOException el)
{

}

el.printStackTrace();

// Positioning with KNN algorithm

//Just take the first line from test-data-radio-map-mean for
positioning

pf = null;

try

{

pf = new ParseFile(testRadioMap);
} catch (IOException e)
{

e.printStackTrace();

RadioMapMean rmm = new RadioMapMean();
try
{
rmm.createRadioMap(pf);
} catch (IOException e)
{

e.printStackTrace();

System.out.printin("size of radio-map: "+pf.getSizeOfTheFile() +"
radio-map22: "+clt.getRadioMap().size() );

//How many lines I have in radio-map!!! (X Lines of test-radio-map
x ConstantOfPositioning x X Lines of radio-map)

Information.timeToPosition=pf.getSizeOfTheFile()*Parameters.
mobileAlgExecutionxclt.getRadioMap().size();
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Decentralized.java

28/5/12 9:31 [LpL.

VESS

* Here I have to do bytes + bytes that was sent each time of
positioning

* For each positioning on mobile, server is sending a new radio-
map if the parameter is >0%

*/

Information.timeOfConnection=ct.getSeconds();

/%%

* The same as bytes because we assume that it takes some time to
send again the "new" radio map

* time+=timex(parameter)%

*/

Information.timeWholeProcedure=ct.getSeconds()+Information.
timeToPosition+Information.timeOfConnection;
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Simulator Client code

FileException.java
package Other;
public class FileException extends Exception
String mistake;
public FileException()
¢ super();
mistake="unknown";
}
public FileException(String error)
mistake=error;
Eublic String getError()

return mistake;

28/5/12 9:33 L L.
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Information.java 28/5/12 9:33 p..

package Other;
public class Information

public static int messages;

public static float timeToPosition;
public static float timeWholeProcedure;
public static double bytesSendReceive;
public static float timeOfConnection;

/* Is used only by bloom approach x/
public static float sumOfSizeOfRadioMapSmall;

/%%

* Method to show the current information
*/

public static void showDatal()

System.out.println("Messages: "+messages+" Whole time: "+

timeWholeProcedure+"s Bytes: "+bytesSendReceive+" Time to
position: "+timeToPosition);
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Simulator Client code

LocDistance.java
package Other;
public class LocDistance

private double distance;
private String location;

public LocDistance(double distance, String location)

this.distance = distance;
this.location = location;

}
public double getDistance()
{
return distance;
}

public String getLocation()
{

return location;

28/5/12 9:33 L L.
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LogRecord.java 28/5/12 9:33 p..

package Other;
public class LogRecord

{

private String bssid;

private float rss;

public LogRecord(String bssid, float rss)

{
super();
this.bssid = bssid;
this.rss = rss;

+

public String getBssid()

{
return bssid;

public float getRss()

{
return rss;

public String toString()

{
String str = new String();
str = String.valueOf(bssid) + " " + String.valueOf(rss) + "\n";
return str;

}
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Parameters.java 28/5/12 9:34 p..

package Other;

import java.io.BufferedReader;

import java.io.DataInputStream;
import java.io.FileInputStream;
import java.io.FileNotFoundException;
import java.io.IOException;

import java.io.InputStreamReader;
import java.util.ArraylList;

public class Parameters

{
public static String ipAddress;
public static String port;
public static String choice;
public static String clients;
public static String nameOfRadioMap;
public static String testRadioMap;
public static int decStartRequestBytes;
public static int decStartAckBytes;
public static int decAckBytes;
public static float mobileAlgExecution;
public static float serverAlgExecution;
public static int bloomVectorLen;
public static String nameOfDataFile;
//Centralized
public static int okReadyACK;
public static int bytelLenXY;
public static int deviceIDBytelen;
public static int rssValueBytelen;
public static int macAddressesBytelen;

public Parameters() throws IOException
{
ArrayList<String> arrayList = new ArrayList<String>();
FileInputStream fstream = null;
try
{

fstream = new FileInputStream("parameters.txt");
} catch (FileNotFoundException e)
{

}

// Get the object of DataInputStream

DataInputStream in = new DataInputStream(fstream);

BufferedReader br = new BufferedReader(new InputStreamReader(in));
String strlLine;

// Read File Line By Line

while ((strLine = br.readLine()) != null)

{

e.printStackTrace();

// Print the content on the console
String[] tempArray = strLine.split(" ");
try
{

validateFile(tempArray([0]);

catch(FileException fe)
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System.err.printin("Error in file: "+fe.getError());
System.exit(-1);
}

arrayList.add(tempArray[1]);

in.close();

ipAddress=arraylList.get(0);

port=arrayList.get(1);

choice=arraylList.get(2);

clients=arrayList.get(3);
nameOfRadioMap=arrayList.get(4);
testRadioMap=arraylList.get(5);
decStartRequestBytes=Integer.valueOf(arrayList.get(6));
decStartAckBytes = Integer.valueOf(arraylList.get(7));
decAckBytes = Integer.valueOf(arrayList.get(8));
mobileAlgExecution = Float.valueOf(arraylList.get(9));
serverAlgExecution = Float.valueOf(arrayList.get(10));
okReadyACK=Integer.valueOf(arrayList.get(11));
byteLenXY=Integer.valueOf(arrayList.get(12));
deviceIDByteLen = Integer.valueOf(arrayList.get(13));
rssValueByteLen = Integer.valueOf(arrayList.get(14));
macAddressesByteLen=Integer.valueOf(arrayList.get(15));
bloomVectorLen=Integer.valueOf(arrayList.get(16).replace("s", ""))

’
nameOfDataFile=arrayList.get(17)+choice+".x1s";

h

private static void validateFile(String str) throws FileException

if(str.equals("IP") || str.equals("PORT") || str.equals("CHOICE")
|| str.equals("NO_OF_CLIENTS") || str.equals(
"NAME_OF_RADIOMAP") || str.contains("DEC") || str.contains
("ALG") || str.equals("OK_READY_ACK") || str.contains("LEN") |
| str.equals("BLOOM_VECTOR_LEN") || str.equals
("TEST_RADIOMAP_FOR_POS") || str.equals("NAME_OF_DATA_FILE"))

{
return;
+
else
{
throw new FileException("Invalidate parameter file!");
}
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Simulator Client code

ParseFile.java

package Other;

import java.io.BufferedReader;

import java.io.DataInputStream;
import java.io.FileInputStream;
import java.io.FileNotFoundException;
import java.io.IOException;

import java.io.InputStreamReader;
import java.util.ArraylList;

public class ParseFile

private ArraylList<String> dataArray = null;

private ArrayList<String> formattedArrayList = null;

public static int noOfMacAddresses;

//Store the mac addresses

private ArrayList<String> macAddresses = new ArrayList<String>();
DataInputStream in = null;

BufferedReader br = null;

private static String nameOfTheRadioMap=null;

private int sizeOfFile = 0;

public ParseFile(String nameOfTheFile) throws IOException
{

//dataArray=new ArrayList<String>();
this.nameOfTheRadioMap=nameOfTheFile;
FileInputStream fstream = null;
try
{

fstream = new FileInputStream(nameOfTheFile);
} catch (FileNotFoundException e)
{

e.printStackTrace();
// Get the object of DataInputStream

in = new DataInputStream(fstream);
br = new BufferedReader(new InputStreamReader(in));

//Parse the first mac address line

String strLine = br.readLine();

String[] macAddressesArray = strLine.split(", ");
noOfMacAddresses=macAddressesArray. length;
for(int i=2; i<macAddressesArray.length; ++i)

macAddresses.add(macAddressesArray[i]);

// Read File Line By Line

// while ((strLine = br.readLine()) != null)
// {

// dataArray.add(strLine);

// ¥

//in.close();

¥

public void closeTheFile() throws IOException
{

in.close();
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}
public String getTheNextLine() throws IOException
{
++sizeOfFile;
return parseCentralizedLine();
}
public ArrayList<String> getTheAllTheMacAddresses()
{
return macAddresses;
¥
public int getSizeOfTheFile()
{
return sizeOfFile;
}
/%%

* Used for Centralized Approach

* Convert the arrayList into a specific format for sending
*x @return the formated arraylList

* @throws IOException

*/
private String parseCentralizedLine() throws IOException
{
String currentLine = br.readLine();
if(currentLine==null)
return null;
+
else
{
String[] currentRss = currentLine.split(", ");
String str = "";
for(int j=0,z=2; j<macAddresses.size(); ++j,++2z)
{
String macStr=macAddresses.get(j);
str+=macStr+", "+currentRss[z];
if(!((macAddresses.size()-1) == j))
{
str+=", ";
+
}
return str;
H
}
public int getTheNoOfMacAddresses()
{
return noOfMacAddresses;
+

public ParseFile(ArrayList<String> incomingArraylList)
{
dataArray=incomingArraylList;
formattedArrayList=new ArrayList<String>();
parseCentralized();
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ParseFile.java
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}
public String getTheNextLine(int no)
{

return formattedArrayList.get(no);
b

public ArrayList<String> getFormattedArrayList()
{

return formattedArrayList;

VESS

*x Used for Centralized Approach

* Convert the arraylList into a specific format for sending
*x @return the formated arraylList

*/

private ArrayList<String> parseCentralized()

//Store the mac addresses

ArrayList<String> macAddresses = new ArraylList<String>();

String[] macAddressesArray = dataArray.get(0).split(", ");
noOfMacAddresses=macAddressesArray. length;

for(int i=2; i<macAddressesArray.length; ++1i)

{
macAddresses.add(macAddressesArray[il);
}
for(int i=1; i<dataArray.size(); ++i)
{
String[] currentRss = dataArray.get(i).split(", ");
String str = "";
for(int j=0,z=2; j<macAddresses.size(); ++j,++z)
{
String macStr=macAddresses.get(j);
str+=macStr+", "+currentRss[z];
if(!((macAddresses.size()-1) == j))
{
str+=", ";
}
}
formattedArrayList.add(str);
}
return formattedArraylList;
+
/%%
* Get the first line to take the mac Addresses
*
* @return an array list of LogRecord
*/
public ArrayList<LogRecord> getFirstLineFromTestFile()
{

ArrayList<LogRecord> lr = new ArrayList<LogRecord>();
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¥

String macAddressesStr= dataArray.get(0);
macAddressesStr=macAddressesStr.replace("# ",
String firstLine = dataArray.get(1);

String[] macAddressesArray = macAddressesStr.split(",

S H
")

String[] firstLineArray = firstLine.split(", ");
for(int i=2; i<macAddressesArray.length; ++i)
{
LogRecord 1 = new LogRecord(macAddressesArray[il, Float.
valueOf(firstLineArray[il.replace(",", ".")));
lr.add(1);

}

return 1r;

public int getTheSizeOfMacAddresses()
{

h

return noOfMacAddresses;

public ArrayList<String> getDataArray()
{

return dataArray;

public String getTheNameOfTheFile()

{

return nameOfTheRadioMap;

28/5/12 9:34 L1
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package Other;

import java.io.IOException;

import java.util.ArraylList;

import java.util.HashMap;

public class RadioMapMean

{
private ArraylList<String> MacAdressList = null; //Whole macAddresses
private HashMap<String, ArrayList<String>> LocationRSS_HashMap = null;

public RadioMapMean()
{

MacAdressList = new ArrayList<String>();
LocationRSS_HashMap = new HashMap<String, ArrayList<String>>();

/%%

* Create the radio map from an incoming arraylist
*

* @param incomingArraylList

* @throws IOException

*/

public void createRadioMap(ParseFile incomingArrayList) throws
IOException

String[] temp = null;
MacAdressList=incomingArrayList.getTheAllTheMacAddresses();

while(true)

{
//Take the rest data
String str = incomingArrayList.getTheNextLine();
if(str==null)
{
break;
str = str.replace(",", "");
temp = str.split(" ");
String key = temp[0]+" "+temp[1];
ArrayList<String> rssValues = new ArraylList<String>();
for(int j=2; j<temp.length; ++j)
{
rssValues.add(temp[jl);
}
LocationRSS_HashMap.put(key, rssValues);
}
}
/%%
* Create the radio map
*
* @param incomingArraylList
*/

public void createRadioMap(ArrayList<String> incomingArrayList)
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//Take the first line and put it in MacAddresslList

String macAddresses = new String(incomingArrayList.get(0));
macAddresses = macAddresses.replace(",", "");

String [] temp = macAddresses.split(" ");

for(int i=3; i<temp.length; ++1i)
MacAdressList.add(temp[i]);

//Take the rest data
for(int i=1; i<incomingArraylList.size(); ++1i)

{
String str = incomingArraylList.get(i);
str = str.replace(",", "");
temp = str.split(" ");
String key = temp[0]+" "+temp[1];
ArraylList<String> rssValues = new ArraylList<String>();
for(int j=2; j<temp.length; ++j)
{
rssValues.add(temp[jl);
+
LocationRSS_HashMap.put(key, rssValues);
}

public HashMap<String, ArraylList<String>> getLocationRSS_HashMap()
{

return LocationRSS_HashMap;
+

public ArrayList<String> getMacAdressList()
{

return MacAdressList;

28/5/12 9:34 L1
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StartClient.java 28/5/12 9:34 p..

package Other;
import approaches.x;
import java.io.IOException;

public class StartClient
{
VESS
* @param args
* @throws IOException
* @throws InterruptedException
*/
public static void main(String[] args) throws IOException,
InterruptedException
{

// Get the parameters from the parameters file
Parameters pr = new Parameters();
Thread[] threadArray = new Thread[Integer.valueOf(pr.clients)];

if (pr.choice.equals("DEC"))
{

for(int i=0; i<threadArray.length; ++i)
{

Decentralized dec = new Decentralized(pr.ipAddress,
Integer.valueOf(pr.port),pr.name0OfRadioMap,pr.
testRadioMap, pr.nameOfDataFile);

threadArray[i] = new Thread(dec);

for(int i=0; i<threadArray.length; ++i)
threadArray[il.start();

for(int i=0; i<threadArray.length; ++1i)

{

threadArray[i].join()
Information.showData(

;
else if(pr.choice.equals("CEN"))
{
Centralized cen = new Centralized(pr.ipAddress, Integer.
valueOf(pr.port), pr.testRadioMap,"1",pr.name0OfDataFile);

new Thread(cen).start();

}
else if(pr.choice.equals("BLOOM"))

{
System.out.println("Bloom is starting from client!");
BloomFilter bf = new BloomFilter(pr.ipAddress, Integer.valueOf

(pr.port), pr.testRadioMap,pr.nameOfDataFile);

new Thread(bf).start();

}

else

{

//Wrong choice
System.exit(-1)
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WriteData.java

package Other;

import
import
import
import
import
import

public
{

java.io.BufferedWriter;
java.io.File;
java.io.FileWriter;
java.io.I0Exception;
java.io.Writer;
java.util.ArraylList;

class WriteData

private Writer output = null;
private File file = null;

VeSS

*
*

Initialize the streams

* @param fileName
* @throws IOException

*/

public WriteData(String fileName) throws IOException

{

/%%

*

file = new File(fileName);
output= new BufferedWriter(new FileWriter(file));

* @param line

*/

public void writeLineToFile(String line)

try
{

output.write(line+"\n");
} catch (IOException e)

{
e.printStackTrace();

public void closeTheFile()

{

b

/%%

*

try
{
output.close();
} catch (IOException e)
{

b

e.printStackTrace();

* @param incominglList
* @throws IOException

*/
public void writeArrayListToFile(ArrayList<String>

incominglList)

28/5/12 9:35 ..
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throws IOException
for(String str : incominglList)
str+="\n";

output.write(str);

output.close();

28/5/12 9:35 ..

Page 2 of 2




Simulator Server code
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package Positioning;

import java.util.ArraylList;

import java.util.Collections;

import java.util.Comparator;

public class Algorithms
{
/%%
* @param latestScanList

* the current scan list of APs
* @param RM

* the constructed Radio Map

*

* @param algorithm_choice

* choice of several algorithms
*

* @param WeightsList

* the RBF weights

*

* @return the location of user

*/

public static String ProcessingAlgorithms(ArrayList<LogRecord>
latestScanlList, RadioMapMean RM, int algorithm_choice, String
parameter)

int i =0, j = 0;
ArrayList<String> MacAdressList = RM.getMacAdressList();
ArrayList<String> Observed_RSS_Values = new ArrayList<String>();
LogRecord temp_LR = null;
// Check which mac addresses of radio map, we are currently
listening.
for (i = @; i < MacAdressList.size(); ++1i)
for (j = 0; j < latestScanList.size(); ++j)

temp_LR = latestScanList.get(j);

// MAC Address Matched
if (MacAdressList.get(i).compareTo(temp_LR.getBssid()) ==

0)
{
Observed_RSS_Values.add(String.valueOf(temp_LR.getRss
)));
break;
}
}
// A MAC Address is missing so we place a small NaN value
if (j == latestScanList.size())
{

Observed_RSS_Values.add(String.valueOf("-110"));
}

switch (algorithm_choice)
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case 1:
return KNN_WKNN_Algorithm(RM, Observed_RSS_Values,
parameter, false);
// case 2:
// return KNN_WKNN_Algorithm(RM, Observed_RSS_Values,
parameter, true);
// case 3:
// return MAP_MMSE_Algorithm(RM, Observed_RSS_Values,
parameter, false);
// case 4:
// return MAP_MMSE_Algorithm(RM, Observed_RSS_Values,
parameter, true);
case 6:
// return SNAP_Algorithm(RM, Observed_RSS_Values, parameter

)i
}

return null;

~

*****************i

Calculates user location based on Weighted/Not Weighted K Nearest
Neighbor (KNN) Algorithm

@param RM
The radio map structure

@param Observed_RSS_Values
RSS values currently observed
@param parameter

@param isWeighted
To be weighted or not

@param K
The number of locations used

@return The estimated user location

*/

private static String KNN_WKNN_Algorithm(RadioMapMean RM, ArraylList<
String> Observed_RSS_Values, String parameter, boolean isWeighted)

// System.out.println("RadioMapMean: "+RM.getLocationRSS_HashMap()+"\
n"+RM.getMacAdressList()+"\n"+0bserved_RSS_Values);

ArrayList<String> RSS_Values;

float curResult = 0;

ArrayList<LocDistance> LocDistance_Results_List = new ArraylList<
LocDistance>();

String myLocation = null;

int K;

try
{
K = Integer.parselnt(parameter);

b

catch (Exception e)
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/%%

*

* K X X X X ¥

28/5/12 3:11 .

System.err.println("Error parsing K in KNN-WKNN: " + e.
getMessage());
return null;

}

// Construct a list with locations-distances pairs for currently

// observed RSS values

for (String location : RM.getLocationRSS_HashMap().keySet())

RSS_Values = RM.getLocationRSS_HashMap().get(location);

curResult = calculateEuclideanDistance(RSS_Values,
Observed_RSS_Values);

if (curResult == Float.NEGATIVE_INFINITY)
{

b

return null;

LocDistance_Results_List.add(@, new LocDistance(curResult,
location));

b

// Sort locations-distances pairs based on minimum distances
Collections.sort(LocDistance_Results_List, new Comparator<
LocDistance>()

{
public int compare(LocDistance gdl, LocDistance gd2)
return (gdl.getDistance() > gd2.getDistance() ? 1 (gd1.
getDistance() == gd2.getDistance() ? 0 : -1));
});}

if (!isWeighted)
{

myLocation = calculateAverageKDistancelLocations
(LocDistance_Results_List, K);
}
else
{
myLocation = calculateWeightedAverageKDistancelLocations
(LocDistance_Results_List, K);
}

return myLocation;

Calculates user location based on Probabilistic Maximum A
Posteriori

(MAP) Algorithm or Probabilistic Minimum Mean Square Error (MMSE)

Algorithm

@param RM
The radio map structure

@param Observed_RSS_Values
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*
*/
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RSS values currently observed
@param parameter

@param isWeighted
To be weighted or not

@return The estimated user location

private static String MAP_MMSE_Algorithm(RadioMapMean RM, ArrayList<

String> Observed_RSS_Values, String parameter, boolean isWeighted)

ArrayList<String> RSS_Values;

double curResult = 0.0d;

String myLocation = null;

double highestProbability = Double.NEGATIVE_INFINITY;

ArrayList<LocDistance> LocDistance_Results_List = new ArraylList<
LocDistance>();

float sGreek;

try
{

sGreek = Float.parseFloat(parameter);

catch (Exception e)
{

System.err.println("Error parsing parameter of MAP-MMSE: " + e
.getMessage());

return null;

// Find the location of user with the highest probability
for (String location RM.getLocationRSS_HashMap().keySet())

RSS_Values = RM.getLocationRSS_HashMap().get(location);
curResult = calculateProbability(RSS_Values,
Observed_RSS_Values, sGreek);

if (curResult Double.NEGATIVE_INFINITY)
return null;

else if (curResult > highestProbability)

¢ highestProbability = curResult;
myLocation = location;

if (isWeighted)

{
LocDistance_Results_List.add(@, new LocDistance(curResult,
location));

}
}
if (isWeighted)
{

myLocation = calculateWeightedAverageProbabilitylLocations
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(LocDistance_Results_List);

b

return myLocation;

VESS

* Calculates the
RSS

values and the

Euclidean distance between the currently observed
RSS values for a specific location.

@param 11
RSS values of a location in radiomap
@param 12

RSS values currently observed

* XK X X X X X ¥

@return The Euclidean distance, or MIN_VALUE for error
*/
private static float calculateEuclideanDistance(ArrayList<String> 11,

ArrayList<String> 12)

float finalResult = 0;
float v1;

float v2;

float temp;

String str;

for (int i = 0; i < 11.size(); ++i)

try
{
str = 1l.get(i);
vl = Float.valueOf(str.trim()).floatValue();
str = 12.get(i);
v2 = Float.valueOf(str.trim()).floatValue();
catch (Exception e)
{
System.err.println("Error while computing Euclidean
Distance: " + e.getMessage());
return Float.NEGATIVE_INFINITY;
+

// do the procedure
temp = vl - v2;
temp *= temp;

// do the procedure
finalResult += temp;

}
return ((float) Math.sqrt(finalResult));
}

/%%

* Calculates the Probability of the user being
observed

* RSS values and the RSS values for a specific location.

in the currently
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*
* @param 11

* RSS values of a location in radiomap

* @param 12

* RSS values currently observed

*

* @return The Probability for this location, or MIN_VALUE for error
*/

public static double calculateProbability(ArrayList<String> 11,
ArraylList<String> 12, float sGreek)

double finalResult = 1;
float v1;
float v2;
double temp;
String str;
for (int i = 0; i < l1l.size(); ++i)
{
try
{
str = ll.get(i);
vl = Float.valueOf(str.trim()).floatValue();
str = 12.get(i);
v2 = Float.valueOf(str.trim()).floatValue();

}
catch (Exception e)

System.err.println("Error while computing Euclidean
Distance: " + e.getMessage());
return Double.NEGATIVE_INFINITY;
¥

temp = vl - v2;
temp *= temp;
temp = -temp;

double) (sGreek * sGreek);

temp /= (
= (double) Math.exp(temp);

temp

finalResult x= temp;
}

return finalResult;

-

~
*

* X X X X X X ¥ ¥

Calculates the Average of the K locations that have the shortest

distances D

@param LocDistance_Results_List

Locations-Distances pairs sorted by distance
@param K

The number of locations used
@return The estimated user location, or null for error

*
~

28/5/12 3:11 L.
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private static String calculateAverageKDistancelLocations(ArraylList<
LocDistance> LocDistance_Results_List, int K)
{

float sumX
float sumY

0.0f;
0.0f;

String[] LocationArray = new String[2];
float x, y;

int K_Min = K < LocDistance_Results_List.size() ? K :
LocDistance_Results_List.size();

// Calculate the sum of X and Y
for (int i = 0; i < K_Min; ++1i)

LocationArray = LocDistance_Results_List.get(i).getLocation().
Split(" n);

try

{

Float.valueOf(LocationArray[0].trim()).floatValue();
Float.valueOf(LocationArray[1].trim()).floatValue();

X
y

catch (Exception e)
{
System.err.println("Error while calculating Average K
Distance Locations: " + e.getMessage());
return null;

h

sumX += X;
sumY += vy;
H

// Calculate the average
sumX /= K_Min;
sumY /= K_Min;

return sumX + " " + sumY;
}

VESS

* Calculates the Weighted Average of the K locations that have the
shortest

distances D

@param LocDistance_Results_List

Locations-Distances pairs sorted by distance
@param K

The number of locations used
@return The estimated user location, or null for error

* K K X X X ¥

*/
public static String calculateWeightedAverageKDistancelLocations
(ArrayList<LocDistance> LocDistance_Results_List, int K)

double LocationWeight = 0.0f;
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double sumWeights = 0.0f;

double WeightedSumX 0.0f;

double WeightedSumY 0.0f;

String[] LocationArray = new String[2];
float x, y;

int K_Min = K < LocDistance_Results_List.size() ? K :
LocDistance_Results_List.size();

// Calculate the weighted sum of X and Y
for (int 1 = 0; i < K_Min; ++1)

{

LocationWeight = 1 / LocDistance_Results_List.get(i).
getDistance();

LocationArray = LocDistance_Results_List.get(i).getLocation().
Split(" n);

try

{
x = Float.valueOf(LocationArray[0].trim()).floatValue();
y = Float.valueOf(LocationArray[1].trim()).floatValue();

}

catch (Exception e)

{
System.err.println("Error while calculating Weighted

Average K Distance Locations: " + e.getMessage());

return null;

}

sumWeights += LocationWeight;

WeightedSumX += LocationWeight x x;

WeightedSumY += LocationWeight * y;

}

WeightedSumX /= sumWeights;
WeightedSumY /= sumWeights;

return WeightedSumX + " " + WeightedSumY;
}

VESS

* Calculates the Weighted Average over ALL locations where the
weights are

* the Normalized Probabilities

*
* @param LocDistance_Results_List

* Locations—Probability pairs

*

* @return The estimated user location, or null for error
*/

public static String calculateWeightedAverageProbabilitylLocations
(ArrayList<LocDistance> LocDistance_Results_List)
{

double sumProbabilities = 0.0f;
double WeightedSumX = 0.0f;

Page 8 of 9




Simulator Server code

Algorithms.java

28/5/12 3:11 .

double WeightedSumY = 0.0f;

double NP;

float x, y;

String[] LocationArray = new Stringl[2];

// Calculate the sum of all probabilities
for (int i = 0; i < LocDistance_Results_List.size(); ++1i)
{
sumProbabilities += LocDistance_Results_List.get(1i).
getDistance();

}

// Calculate the weighted (Normalized Probabilities) sum of X and
Y

for (int 1 = 0; i < LocDistance_Results_List.size(); ++i)

LocationArray = LocDistance_Results_List.get(i).getLocation().

Split(" ||);

try

{
x = Float.valueOf(LocationArray[@].trim()).floatValue();
y = Float.valueOf(LocationArray[1].trim()).floatValue();

catch (Exception e)

{
System.err.println("Error while calculating Weighted

Average Probability Locations: " + e.getMessage());

return null;

}

NP = LocDistance_Results_List.get(i).getDistance() /
sumProbabilities;

WeightedSumX += (x x NP);
WeightedSumY += (y * NP);

j

return WeightedSumX + " " + WeightedSumY;
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package approaches;

impo

publ
{

rt java.net.Socket;

ic class Approach implements Runnable

protected final int port;

protected Socket clientSocket = null;

protected static int taskCount = 0;

protected final int id = taskCount++;

public Approach(int port, Socket clientSocket)
this.port = port;

this.clientSocket=clientSocket;
}

@Override
public void run()

b

28/5/12 3:04 L1
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package Other;

import Positioning.x;

import java.io.BufferedReader;
import java.io.IOException;
import java.io.InputStreamReader;
import java.io.PrintWriter;
import java.net.Socket;

import java.util.ArraylList;
import java.util.HashMap;

import java.util.HashSet;

import approaches.Bloom;

public class ApproachesThread

{

private Socket clientSocket = null;

private PrintWriter out = null;

private BufferedReader in = null;

private ArraylList<String> sendArraylList = null;

public ApproachesThread(Socket clientSocketIncoming) throws
IOException

this.clientSocket=clientSocketIncoming;

out = new PrintWriter(clientSocket.getOutputStream(), true);

in = new BufferedReader(new InputStreamReader(clientSocket.
getInputStream()));

}
VESS

* If server wants to send a message to pressure client to wait

because of

* processing of the server

*

* @param message

*/

public void sendToClientAMessage(String message)
{

out.printin(message);
}
VeSS

* Incoming bloom filter coding from client.

* Do procedure and send a portion of a radio map.

3

* @throws IOException

*/

public void selectAndSendRadioMap(ParseFile radioMap, Bloom bl) throws
IOException

{

String inputLine = new String(), outputLine;
ArrayList<String> sendArraylList = null;
outputLine = "+0K READY";
out.println(outputLine);

boolean flag = true;

CountTime ctOfServerProcedure = null;

while ((inputLine = in.readLine()) != null)
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{
if(!inputLine.equals("END"))
{
if(flag)
{

ctOfServerProcedure = new CountTime();

CountTime timeToMatchAddresses = new CountTime();

sendArrayList = bl.matchMacAddresses(inputLine);
timeToMatchAddresses.endCount();

if(flag)
{

ctOfServerProcedure.endCount();

Information.timeWholeProcedure=ctOfServerProcedure.
getSeconds();

flag = false;

//Send the size of the radio-map
out.println(sendArrayList.size());

//Send the radio-map

for(int i=0; i<sendArraylList.size(); ++i)

out.println(sendArrayList.get(i));

//Send the time of processing in server
out.printin(timeToMatchAddresses.getSeconds());

out.printin("continue");

}

VESS

* Incoming data from client. Here Server receives the test-data-radio
-map

* Centralized Approach

*

* @throws IOException

*/

@SuppressWarnings("static-access")

public void incomingDataFromClient(RadioMapMean rmm) throws
IOException

{

String inputLine = new String(), outputLine, timeToPosition;
outputLine = "+0K READY";
out.println(outputLine);
Algorithms algorithms = null;
while ((inputLine = in.readLine()) !'= null)
{
if(!inputLine.equals("END"))
{

//Positioning and send back the position to client
String[] dIDLine = takeTheDeviceID(inputLine);

//Start the counting of the positioning
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CountTime countPositioning = new CountTime();

ArrayList<LogRecord>1lr = parseLineOfTestData(dIDLine[1]);

algorithms = new Algorithms();

outputLine = algorithms.ProcessingAlgorithms(lr, rmm, 1,
" 5 " ) ;

//End the counting of the positioning

countPositioning.endCount();

timeToPosition = String.valueOf(countPositioning.
getSeconds());

out.printiln(timeToPosition);

}

else

{
outputLine="END";
break;

H

out.println(outputLine);
if (inputLine.equals("END"))

{
System.out.println("END!!!");
break;
}
}
}
VESS
* Sending the line and isolates the device ID
*

* @param line
* @return the device ID
*/
private String[] takeTheDeviceID(String line)
{
String[] temp = line.split(", ");
line="";
String[] arrayToSend = new String[2];

for(int i=1; i<temp.length; ++1i)
if(i!=temp.length-1)
{

line+=temp[i]+", ";

else

{
b

line+=temp[il;
}

arrayToSend [0]=temp[0];
arrayToSend[1]=1line;
return arrayToSend;

VESS

* Formats the line and puts in an ArraylList to use then for
positioning

* @param line
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* @return ArraylList<LogRecord>

*/

private ArrayList<LogRecord> parseLineOfTestData(String line)

if(line.equals("END"))
{

return null;
}
ArrayList<LogRecord> lr = new ArraylList<LogRecord>();
String[] lineArray = line.split(", ");
for(int i=0; i<lineArray.length-1; i+=2)
{
String tempFloat = lineArrayl[i+1];
tempFloat = tempFloat.replace(",", ".");
LogRecord temp= new LogRecord(lineArray[i]l, Float.parseFloat
(tempFloat));
lr.add(temp);
}

return 1r;

}

/%%

*x Server is sending the final radio-map.txt to client
* Decentralized Approach

*

* @throws IOException

*/

public void outgoingData() throws IOException

System.out.printin("size of the array: " + sendArraylList.size());
String inputlLine;

int index = 0;

out.println("INCOMING RADIO-MAP");

while ((inputLine = in.readLine())!=null)

if (!inputLine.equals("end"))

{
for(int i=0; i<sendArraylList.size(); ++1i)
{
out.println(sendArrayList.get(i));
}
out.println("END OF RM");
+
else
{
break;
++index;
}
H
/%%
* Just process the radio-map to send it to the client
*
* @param LocationRSS_HashMap
* Contains the geolocation and the respectively rss values
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3

* @param macAddresses

* All the mac addresses that took from the radio-map
3

* @throws IOException

*/

public void sendRadioMapToClient(HashMap<String, ArrayList<String>>
LocationRSS_HashMap,HashSet<String> macAddresses) throws
IOException
System.out.println("LocationRSSHashMap: "+LocationRSS_HashMap);
sendArrayList = new ArraylList<String>();
String MacAddressesStr = "# Longitude, Latitude";
for (String str : macAddresses)

MacAddressesStr += ", " + str;

sendArrayList.add(MacAddressesStr);
MacAddressesStr = null;

for (String key : LocationRSS_HashMap.keySet())
{
String tempStr = null;
String[] temp = key.split(" ");
tempStr = temp[0] + ", " + temp[l];
ArrayList<String> rssValues = LocationRSS_HashMap.get(key);

for (String str : rssValues)
{

h

tempStr += ", " + str;

sendArraylList.add(tempStr);

// Method that sends the radio-map to client
outgoingData();

VESS

* Method that helps us to set the array direct to the sendArrayList
to send it without processing

* @param incoming

*/

public void setSendArrayList(ArrayList<String> incoming)

sendArrayList=incoming;

}
/%%
* Close all connections.
*
* @throws IOException
*/
public void closeConnections() throws IOException
{

out.close();
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in.close();
clientSocket.close();

28/5/12 3:07 L.

Page 6 of 6




Simulator Server code

Bloom.java 28/5/12 3:05 p..

package approaches;

import java.math.BigInteger;

import java.security.MessageDigest;

import java.security.NoSuchAlgorithmException;
import java.util.Arraylist;

import java.util.HashMap;

import java.util.HashSet;

import Positioning.RadioMapMean;

public class Bloom

final private int K;

final private int noOfHashFunctions;

private int sizeOfFinalVector;

private RadioMapMean rmm = new RadioMapMean();

private ArrayList<String> macAddresses = new ArraylList<String>();

private ArrayList<String> rssLocation = new ArrayList<String>();

private ArraylList<String> radioMap = null;

private HashMap<String, String> macAddressesBFilter = new HashMap<
String, String>();

VeSS

*

* @param radioMap

* @param k

* @param noOfHash

*/

public Bloom(ArrayList<String> radioMap, int k, int noOfHash)
{

this.radioMap=radioMap;
this.K=k;
this.noOfHashFunctions=no0OfHash;

//Create a radio-map to separate the MacAddresses and RSS values
rmm.createRadioMap(radioMap);

//Get the macAddresses
macAddresses = rmm.getMacAdressList();
proccessTestFile();

//Find the size of the Bloom vector
sizeOfFinalVector=computeTheSizeOfBloomVector();

//Full the HashMap
for(int i=0; i<macAddresses.size(); ++i)

{
try
{
macAddressesBFilter.put(macAddresses.get (i),
doTheBloomProcedure(macAddresses.get(i)));
} catch (NoSuchAlgorithmException e)
{
e.printStackTrace();
¥
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VESS

* Match the incoming macAddress with all the lines of radio-map that
relates

*

* @param clientBloomStr

* @return the new small radio-map

*/

public ArrayList<String> matchMacAddresses(String clientBloomStr)

{
ArrayList<String> macAddressesMatched = new ArrayList<String>();
for(String macAddress : macAddressesBFilter.keySet())

String strBloomServer = macAddressesBFilter.get(macAddress);

if(strBloomServer.equals(clientBloomStr))

{
}

macAddressesMatched.add(macAddress);
}

return removeDupFromArrayList(createTheNewRadioMap
(macAddressesMatched));

}

VESS

* Creating the new small radio-map that will be send to client for
positioning

*

* @param macAddressesMatched

* @return the small radio-map

*/

private ArrayList<String> createTheNewRadioMap(ArrayList<String>
macAddressesMatched)

{
ArrayList<String> newRadioMap = new ArrayList<String>();
for(int i=0; i<macAddressesMatched.size(); ++i)
{
int placeOfMacA = findTheNoOfTheMacAddress(macAddressesMatched
.get(i));
for(String line : rssLocation)
String[] temp = line.split(", ");
if(!temp[place0fMacA+2].equals("-110"))
{
newRadioMap.add(line);
H
}
return newRadioMap;
}
VESS
* Compute the K
*

* @param sizeOfVector
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* @return k
*/

private int computeTheK(int sizeOfVector)

int M = macAddresses.size();
int b = sizeOfVector;

int k = (int) (M*Math.pow((1-Math.exp((-noOfHashFunctions*M)/b)),
noOfHashFunctions));

return k;

}

/%%

* Return the number in the arraylList of macAddresses
* @param macAddress

* @return

*/

private int findTheNoOfTheMacAddress(String macAddress)
{

for(int i=0; i<macAddresses.size(); ++i)
{

if(macAddress.equals(macAddresses.get(i)))

{
}

return i;

j

return -1;

}

VESS
Compares two Booleans arrays

@param arrayl

@param array?2

* @return true or false

*/

private Boolean compareBooleanArrays(Boolean[] arrayl, Boolean|]
array2)

{

* X * ¥

for(int i=0; i<arrayl.length; ++1i)
{

if(arrayl[i] !=array2[il)
return false;

}
return true;
}
VESS
* Convert a string bloom vector to boolean array
*
* @param clientBloomStr
* @return the bloom vector in boolean type
*
*/
private Boolean[] convertStrToBooleanArray(String clientBloomStr)
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Boolean[] arrayToReturn = new Boolean[sizeOfFinalVector];

//System.out.printin("Size of final vector: "+sizeOfFinalVector+"
strLen: "+clientBloomStr.length()+" macAddressSize: "+
macAddresses.size());

for(int i=0; i<clientBloomStr.length()-1; ++i)

if(clientBloomStr.substring(i, i+1).equals("0"))
{

H
else

{

arrayToReturn[il=false;

arrayToReturn[i]=true;
}

return arrayToReturn;

}

VESS
* A little processing to radioMap arraylList
*/
private void proccessTestFile()
{
for(int i=1; i<radioMap.size(); ++1i)
{

rssLocation.add(radioMap.get(i));
¥

/%%
Do the Bloom procedure for a specific macAddress

@param macAddress
@return bloom vector in string type
@throws NoSuchAlgorithmException

* X * ¥

*

*/

private String doTheBloomProcedure(String macAddress) throws
NoSuchAlgorithmException

{

Boolean[] bloomFilter = new Boolean[sizeOfFinalVectorl];

bloomFilter = initializeTheBloomFilter(sizeOfFinalVector,
bloomFilter);

String reversedMacAddress = new StringBuffer(macAddress).reverse()
.toString();

if(this.noOfHashFunctions>=1)
int resO0fH1 = macAddress.hashCode();
if(res0fH1<0)
{
resOfH1x=(-1);

//H1
bloomFilter[resOfH1%sizeOfFinalVector]l=true;
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if(this.noOfHashFunctions>=2)

int res0fH2 = MD5HashFunction(macAddress);
if(res0fH2<0)
{

res0fH2x=(-1);

//H2
bloomFilter[resOfH2%sizeOfFinalVectorl=true;
}
/%%
* Attention here!!! I put (-) because is negative
*/
if(this.noOfHashFunctions>=3)
{
int resOfH3 = reversedMacAddress.hashCode();
if(res0fH3<0)
{
resOfH3x=(-1);
+
//H3
bloomFilter[res0fH3%sizeOfFinalVector]=true;
+
if(this.noOfHashFunctions>=4)
{
int resO0fH4 = MD5HashFunction(reversedMacAddress);
if(res0fH4<0)
{
resOfH4x=(-1);
//H4
bloomFilter[res0fH4%sizeOfFinalVector]l=true;
+
return convertBloomToString(bloomFilter);
}
/%%
* Use the hash function of MD5 and then use the result with hashCode
*
* @param macAddress
* @return a value
* @throws NoSuchAlgorithmException
*/

private int MD5HashFunction(String macAddress) throws
NoSuchAlgorithmException

{
MessageDigest m=MessageDigest.getInstance("MD5");
m.update(macAddress.getBytes(),0,macAddress.length());
String str = new BigInteger(1l,m.digest()).toString(16);
return str.hashCode();

H

/**

* Compute the size of the bloom vector
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* @return the computed size of the bloom vector
*/
private int computeTheSizeOfBloomVector()

28/5/12 3:05 (L.

{
float fpr = (float)K/macAddresses.size(); //K=1 & size:
29
int upperNo = -(noOfHashFunctions*macAddresses.size());
double downNo = Math.log((double)l-Math.pow((double)fpr, ((double)
1/no0fHashFunctions)))/(Math.log(Math.E));
return (int) ((int)upperNo/downNo);
/%%
* Initialize the bloom vector with false and create it
* @param size
*/
private Boolean[] initializeTheBloomFilter(int size, Boolean[]
bloomFilter)
{
for(int i=0; i<size; ++i)
bloomFilter[il=new Boolean(false);
return bloomFilter;
}
/%%
* Convert the Vector to String
*
* @return the content of the bloom vector in string type
*/
private String convertBloomToString(Boolean[] bloom)
String reStr="";
for(int i=0; i<bloom.length; ++1i)
{
if(bloom[i]l==false)
{
reStr+=0;
else
{
reStr+=1;
+
return reStr;
+
/%%
* Remove duplicates from an array list
Page 6 of 7
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'3

* @param arraylist

* @return the cleaned arraylList

*/

private ArrayList<String> removeDupFromArrayList(ArrayList<String>
arraylList)

{
HashSet<String> hs = new HashSet<String>();
hs.addAll(arraylList);
arraylList.clear();
arrayList.addAll(hs);
return arraylList;
}
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package approaches;

import java.io.IOException;
import java.net.Socket;

import Other.ApproachesThread;
import Other.Information;

import Other.ParseFile;

import Positioning.RadioMapMean;

public class BloomFilter extends Approach
{

private String radioMap = null;

public BloomFilter(int port, Socket clientSocket, String radioMap)

super(port, clientSocket);
this.radioMap=radioMap;

}

public void run()

{

//Create Connection with client with port
ApproachesThread decthread = null;
try
{

decthread = new ApproachesThread(clientSocket);
} catch (IOException e)
{

e.printStackTrace();
try
{
//Read the whole radio-map
ParseFile radioMap = new ParseFile(this.radioMap);

//RadioMapMean rmm = new RadioMapMean();
//rmm.createRadioMap(radioMap.getDataArray());
Bloom bl = new Bloom(radioMap.getDataArray(), 10, 4);
decthread.selectAndSendRadioMap(radioMap,bl);
Information.showData();

} catch (IOException e)

{
e.printStackTrace();
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package approaches;

import
import
import

import
import

import
import
import
import
import
import

public
{

java.io.IOException;
java.net.Socket;
java.util.ArraylList;

javax.sound.midi.MidiDevice.Info;
org.omg.Dynamic.Parameter;

Other.ApproachesThread;
Other.Information;
Other.Parameters;
Other.ParseFile;
Other.WriteRssLog;
Positioning.RadioMapMean;

class Centralized extends Approach

public Centralized(int pl, Socket clientSocket)

{

super(pl,clientSocket);

@Override
public void run()

{

RadioMapMean rmm = new RadioMapMean();
System.out.println("ID: "+id);
//Create Connection with client with port
ApproachesThread decthread = null;
try
{

decthread = new ApproachesThread(clientSocket);
} catch (IOException e)
{

e.printStackTrace();

try

{
//Read the whole radio-map
ParseFile radioMap = new ParseFile("radio-map.txt");
rmm.createRadioMap(radioMap.getDataArray());

decthread.incomingDataFromClient(rmm);
} catch (IOException e)
{

e.printStackTrace();
//Write arraylList to file named test-data.txt
WriteRssLog wrl = null;
try
{
wrl = new WriteRssLog("test-data.txt");
} catch (IOException e)
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{

H
try
{

e.printStackTrace();

// wrl.writeArraylListToFile(decthread.getSavedFile());
decthread.closeConnections();

} catch (IOException e)

{

e.printStackTrace();

//Time to position in server
Parameters pr = null;
try
{
pr = new Parameters();
} catch (IOException e)
{

e.printStackTrace();

System.out.println("Time to position in Centralized: ");
//Information.timeToPosition=decthread.getSavedFile().size()x*pr
serverAlgExecutionkrmm.getLocationRSS_HashMap().size();

Information.showData();

VESS

* Method that convert the incoming arraylList to certain format.

* This is used by other function to build the RadioMapMean data
structure

*

* @param the arraylList we want to format

* @return the final format ArraylList

*/

private ArrayList<String> formatIncomingFile(ArrayList<String> file)

System.out.println("IncArray: "+file);

String[] temp = file.get(@).split(", ");
ArrayList<String> macAddresses = new ArrayList<String>();
ArraylList<String> geolocations = new ArraylList<String>();
ArraylList<String> rss = new ArrayList<String>();

String geo = null;

for(int i=1; i<temp.length; ++i)
if((i-1)%4 == 0)
{ geo=temp[i]+" ";

else if(1i%4==0)

¢ rss.add(temp[i]);

%lse if((i+1)%4==0)

macAddresses.add(temp[il);

28/5/12 3:06 (L.
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+

else if((i+2)%4 == 0)

{
geo+=temp[il;
geolocations.add(geo);
geo=null;

b

//Put in one line all macAddresses
String macAddressesl="";
for(int i=0; i<macAddresses.size(); ++i)

{
macAddressesl+=macAddresses.get(i);
//Put in other lines (in each line) geo+rss

return null;

28/5/12 3:06 ..
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CountTime.java
package Other;
public class CountTime
private long start;
private long elapsedTimeMillis;
public CountTime()
{

¥

start = System.currentTimeMillis();

public void endCount()

elapsedTimeMillis = System.currentTimeMillis()-start;

¥
public float getSeconds()
{

return elapsedTimeMillis/1000F;

28/5/12 3:07 ..
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package approaches;

import java.io.IOException;
import java.net.Socket;

import Other.ApproachesThread;
import Other.ParseFile;

public class Decentralized extends Approach implements Runnable

private String radioMapStr;
public Decentralized(int pl, Socket clientSocket, String radioMapStr)
{

super(pl, clientSocket);
this.radioMapStr=radioMapStr;
}

@Override
public void run()

System.out.println("ID: "+id);

//Take radio-map and upload it to a simple structure
ParseFile radioMap = null;
try

{

radioMap = new ParseFile(this.radioMapStr);
} catch (IOException el)
{

el.printStackTrace();

try

{

//Send back to client the constructed radio-map.txt
ApproachesThread decthread = new ApproachesThread(clientSocket);

//upload the radio-map
decthread.setSendArrayList(radioMap.getDataArray());

//Send the radio-map
decthread.outgoingData();

decthread.closeConnections();
} catch (IOException e)
{

b

e.printStackTrace();

System.out.println("END");
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package Other;

public class Information

public
public
public
public

28/5/12 3:08 .|

static int messages;

static float timeToPosition;
static float timeWholeProcedure;
static float bytesSendReceive;

/* Is used only by bloom approach x/

public static float sumOfSizeOfRadioMapSmall;

VESS

* Method to show the current information
*/

public static void showDatal()

{

System.out.println("Messages: "+messages+" Whole time: "+

timeWholeProcedure+'"s Bytes:
position: "+timeToPosition);

"+bytesSendReceive+" Time to
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LocDistance.java
package Positioning;
public class LocDistance

private double distance;
private String location;

public LocDistance(double distance, String location)

this.distance = distance;
this.location = location;

}
public double getDistance()
{
return distance;
}

public String getLocation()
{

return location;

28/5/12 9:25 ..
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package Positioning;
public class LogRecord

{

private String bssid;

private float rss;

public LogRecord(String bssid, float rss)

{
super();
this.bssid = bssid;
this.rss = rss;

+

public String getBssid()

{
return bssid;

public float getRss()

{
return rss;

public String toString()

{
String str = new String();
str = String.valueOf(bssid) + " " + String.valueOf(rss) + "\n";
return str;

}
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Parameters.java

package 0th

import java.

import java

import java.
import java.

import java

import java.

import java

public clas
{
public
public
public
public
public

public
{
Arr
Fil
try
{

}c
{

er;

io.BufferedReader;
.io.DataInputStream;
io.FileInputStream;
io.FileNotFoundException;
.10.I0Exception;
io.InputStreamReader;
.util.ArraylList;

s Parameters

static String portl;

static String port2;

static String choice;

static String radioMap;

static float serverAlgExecution;

Parameters() throws IOException

ayList<String> arrayList = new ArrayList<String>();

eInputStream fstream = null;

fstream = new FileInputStream("parameters.txt");

atch (FileNotFoundException e)

e.printStackTrace();

28/5/12 3:08 (L.

// Get the object of DataInputStream

DataInputStream in = new DataInputStream(fstream);

BufferedReader br = new BufferedReader(new InputStreamReader(in));
String strLine;

// Read File Line By Line

while ((strLine = br.readLine()) != null)

// Print the content on the console
String[] tempArray = strLine.split(" ");
arrayList.add(tempArray[1]);

in.close();

portl=arrayList.get(0);

port2=arrayList.get(1);

choice=arraylList.get(2);

radioMap=arraylList.get(3);
serverAlgExecution=Float.valueOf(arrayList.get(4));
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package Other;

import java.io.BufferedReader;

import java.io.DataInputStream;
import java.io.FileInputStream;
import java.io.FileNotFoundException;
import java.io.IOException;

import java.io.InputStreamReader;
import java.util.ArraylList;

public class ParseFile
private ArrayList<String> dataArray = new ArraylList<String>();

public ParseFile(String nameOfTheFile) throws IOException
{

FileInputStream fstream = null;

try

{

fstream = new FileInputStream(nameOfTheFile);
} catch (FileNotFoundException e)
{

e.printStackTrace();

// Get the object of DatalnputStream

DataInputStream in = new DatalnputStream(fstream);

BufferedReader br = new BufferedReader(new InputStreamReader(in));
String strlLine;

// Read File Line By Line

while ((strLine = br.readLine()) != null)

dataArray.add(strLine);

in.close();
¥

public ArraylList<String> getDataArray()

{
return dataArray;
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package Positioning;
import java.util.ArraylList;
import java.util.HashMap;

public class RadioMapMean

private ArraylList<String> MacAdressList = null; //Whole macAddresses
private HashMap<String, ArrayList<String>> LocationRSS_HashMap = null;

public RadioMapMean()
{

MacAdressList = new ArraylList<String>();

LocationRSS_HashMap = new HashMap<String, ArraylList<String>>();
¥

VESS

* Construct the radiomap

3

* @param incomingArraylList

*/

public void createRadioMap(ArrayList<String> incomingArraylList)

//Take the first line and put it in MacAddressList
String macAddresses = new String(incomingArrayList.get(0));
macAddresses = macAddresses.replace(",", "");
String [] temp = macAddresses.split(" ");
for(int i=3; i<temp.length; ++i)
MacAdressList.add(temp[il);
//Take the rest data
for(int i=1; i<incomingArraylList.size(); ++1i)
String str = incomingArraylList.get(i);
str = str.replace(",", "");
temp = str.split(™ ");
String key = temp[0]+" "+temp[1];
ArrayList<String> rssValues = new ArrayList<String>();
for(int j=2; j<temp.length; ++j)
{

rssValues.add(temp[j]);

LocationRSS_HashMap.put(key, rssValues);
}
public HashMap<String, ArraylList<String>> getLocationRSS_HashMap()
{

return LocationRSS_HashMap;

}
public ArrayList<String> getMacAdressList()
{

return MacAdressList;
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package Other;

import java.io.BufferedReader;

import java.io.IOException;

import java.io.PrintWriter;

import java.net.ServerSocket;

import java.net.Socket;

import java.util.ArraylList;

import java.util.HashMap;

import java.util.HashSet;

import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;

import approaches.BloomFilter;
import approaches.Centralized;
import approaches.Decentralized;

public class Server

{
private Socket clientSocket = null;
private ServerSocket serverSocket = null;
private PrintWriter out = null;
private BufferedReader in = null;
private ArraylList<String> savedFile = null;
private ArraylList<String> sendArraylList = null;

private final int maxNoOfThreads = 5;

/%%

* Open the connection with client

*

* @throws IOException

*/

public Server(int port, int approach, String radioMapName) throws

IOException

ExecutorService execSvc = Executors.newFixedThreadPool
(maxNoOfThreads);

try
{
serverSocket = new ServerSocket(port);
} catch (IOException e)
{

System.err.println("Could not listen on port.");
System.exit(1);

while (true)
{
try
{
clientSocket = serverSocket.accept();
switch (approach)
{
case 1:
execSvc.execute(new Decentralized(port, clientSocket,
radioMapName) ) ;

Page 1 of 4
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break;
case 2:
execSvc.execute(new Centralized(port, clientSocket));
break;
case 3:
// Bloom algorithm
execSvc.execute(new BloomFilter(port, clientSocket,
radioMapName)) ;
break;
default:
break;
}

} catch (IOException e)
{
System.err.println("Accept failed.");
System.exit(1);
}

public Server(int port) throws IOException

serverSocket = new ServerSocket(port);
clientSocket = serverSocket.accept();

}
public Socket getSecondSocket()
{

return clientSocket;

VESS
* If server wants to send a message to presure client to wait because
of
* processing of the server
*
* @param message
*/
public void sendToClientAMessage(String message)
{
out.printin(message);
}
VE:S

* Incoming data from client. Here Server receives the rss-log.txt
*

* @throws IOException

*/

public void incomingDataFromClient() throws IOException

String inputlLine, outputlLine;
outputLine = "+0K READY";
out.println(outputLine);

while ((inputLine = in.readLine()) != null)

{

outputLine = "taken";
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out.println(outputLine);
if (inputLine.equals("END"))
break;
savedFile.add(inputLine);

+

VESS

* Server is sending the final radio-map.txt to client
3

* @throws IOException

*/

private void outgoingData() throws IOException

String inputLine;

int index = 0;

out.println("INCOMING RADIO-MAP");

inputLine = in.readLine();

if (inputLine.equals("+0K READY TO RECEIVE RADIO-MAP")) // Message

from
// client
{
while ((inputLine = in.readLine()) != null || (index !=
sendArrayList.size() - 1))
{
out.println(sendArrayList.get(index));
if (index == sendArraylList.size() - 1)
break;
H
++index;
}
out.println("END");
}
}
/%%
* Just process the radio-map to send it to the client
*

* @param LocationRSS_HashMap

* Contains the geolocation and the respectively rss values
*

* @param macAddresses

* All the mac addresses that took from the radio-map

*
*

@throws IOException
*/

public void sendRadioMapToClient(HashMap<String, ArraylList<String>>
LocationRSS_HashMap, HashSet<String> macAddresses) throws
IOException

sendArrayList = new ArrayList<String>();

String MacAddressesStr = "# Longitude, Latitude";
for (String str : macAddresses)

{

MacAddressesStr += + str;
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sendArrayList.add(MacAddressesStr);
MacAddressesStr = null;

for (String key : LocationRSS_HashMap.keySet())
{

String tempStr = null;

String[] temp = key.split(" ");

tempStr = temp[0] + ", " + temp[l];

ArraylList<String> rssValues = LocationRSS_HashMap.get(key);

for (String str : rssValues)

tempStr +=

" "
’

+ str;

}

sendArraylList.add(tempStr);
}
// Method that sends the radio-map to client
outgoingDatal();

/%%
3
* @return the savedFile arraylist
*/

public ArrayList<String> getSavedFile()
{

return savedFile;

}

/%%

* Close connections for second Constructor with one port
*

* @throws IOException

*/

public void closeConnectionsSecond() throws IOException

clientSocket.close();
serverSocket.close();

b

/%%

* Close all connections.
*

* @throws IOException
*/

public void closeConnections() throws IOException

For the main Constructor(portl,port2)

out.close();
in.close();
clientSocket.close();
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package Other;

import java.io.BufferedReader;
import java.io.IOException;
import java.io.InputStreamReader;

public class StartServer
{

private final static int maxNoOfThreads = 5;

/%

* @param args

* @throws IOException

*/

public static void main(String[]l args) throws IOException

Parameters pr = new Parameters();
if (pr.choice.equals("DEC"))
{

Server srv = new Server(Integer.valueOf(pr.portl), 1, pr.
radioMap);

} else if (pr.choice.equals("CEN"))
{

Server srv = new Server(Integer.valueOf(pr.portl), 2, "");
} else if (pr.choice.equals("BLOOM"))
{

System.out.println("Bloom is starting");
Server srv = new Server(Integer.valueOf(pr.portl), 3, pr
radioMap);
} else
{
// Wrong choice
System.exit(-1);

¥
public static String getString()
{

String userInput = null;
try
{
BufferedReader in = new BufferedReader(new InputStreamReader
(System.in));
userInput = in.readLine();
} catch (IOException e)
{

}

return userInput;

System.out.println("IOException has been caught");
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package Other;

import java.io.BufferedWriter;
import java.io.File;

import java.io.FileWriter;
import java.io.IOException;
import java.io.Writer;

import java.util.ArraylList;
import java.util.HashMap;
import java.util.HashSet;

public class WriteRadioMap

{
private Writer output = null;
private File file = null;
public WriteRadioMap(String fileName) throws IOException
{
file = new File(fileName);
output= new BufferedWriter(new FileWriter(file));
public void writeArrayListToFile(HashMap<String, ArraylList<String>>
incomingMap, HashSet<String> MacAddressListDist) throws
IOException
{
output.write("# Longitude, Latitude, ");
//Write the mac address
int count=0;
for(String str : MacAddressListDist)
{
if(count == MacAddressListDist.size()-1)
{
output.write(str+"\n");
}
else
{
output.write(str+", ");
++count;
}
//Write the location and rss values
for(String str : incomingMap.keySet())
{
ArraylList<String> rssValues = incomingMap.get(str);
//Separate the key to two geolocation
String[] temp = str.split(" ");
output.write(temp[0]+", "+temp[1]);
for(String rss : rssValues)
output.write(", "+rss);
output.write("\n");
output.close();
}
}
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