2Y2TAZEIZ
[MPOZQMOMNOIHMENQN
AIAAPOMOQN

ME AEAOMENA
METAAQY OrkKoy KAl
AIPOTOYPI2TIKOY
ENAIAOEPONTOZ
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AIAPEME KYBEAH KQN/NA
YNOWHOIA AIAAKTQP I'TA

TZIAITKIPIAHZ OEOAQPOZ
KAOHITHTHZ MAHPOO®OPIKHX IMA

EPFTAZTHPIO NAHPO®OPIKHZ,

TMHMA AIrPOTIKHZ OIKONOMIAZ KAl
ANATITY=Hz2,

2XONH EOAPMOZMENQN OIKONOMIKQN KA
KOINQNIKQN EMZTHMQN,

FEQMONIKO NANEMIZTHMIO AOHNQN

Ehimviz Erageia
Tewyouquzay
Zvonudrov

[Tmoogooi@v




[MEPIEXOMENA

TOYPI2MOzZ 2E ATPOTIKEZ
MEPIOXE2

MPOzQMNOMOIHZH
ATPOTIKQN AIAAPOMQN

MEIAAQOY OIKOY AEAOMENA
/ XQPIKA AEAOMENA MO

YNO MEAETH NMPOBAHMA

MHIEX NAHPO®OPIZHX -
2YMMEPAZMATA

MEAAONTIKH EPTAZIA
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[MPO2QIMONOIHMENH NMAOHIH2H

°* Adopa tnv ermthoyn Kkat xapoén BéAtiotne dtadpounc Pacn Twv
NMPOTLUNOCEWV-TIEPLOPLONWY TOU XPNoTn Kol Tov OLEUKOAUVEL va S
TIPOCWTIOTIOLAOEL TLG TIPOTACELG TOU. Vo /\ |

° [lpaypatomoleital pEoa amd ocvotiuata AAPng amodaong n s - \7
SLaOIKTUAKEC EPAPUOYEC TIOU UTMTOPEL va TIC XElpileTal 0 XPrnotng Hig
Qo €vav NAEKTPOVLIKO UTtoAoyLoTh, Kvnto tnAEpwvo, GPS, PDA. e

° Avalnta pla oswpa anmd onueio eA€yxou TETOLDL WOTE va
LLEyLoTOTOLELTAL N WPEAELA TOU XPOTN BAON TWV TTEPLOPLOUWY TOU.

O e kaBe POl avtiotol el evag BaBuog wdpeAelag (score profit) kat yia
kKABe Levyog POI to kOoTOC petafaong (my. xpovog) eival yvwaoTo.

S\, . . o
*  Adopd mAonynon o ECWTEPLKOUC I EEWTEPLKOUG XWPOUG 'S
L JN
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[MPOZQMNONOIHZH ATPOTOYPIZTIKQN AIAAPOMQN

MNpoowmornolnuevn mMAoNynon vy EEWTEPLKOUC YWPOUC:

I. Npotdaoel (Recommendation)
1. Xapaén dtadpounc (Route generation) kot }[ BEATIETH ]

I1l. Mpoowrmnomnoinon tnc dtadpounc (Route customization) ATAAPOMH

Napoyn MPOCWMOMOLNUEVWV SLAOPOUWYV YyLa TAONYNON OE OlYPOTLKEC TLEPLOYEC.

OewpPOUE OTL EXEL SLTTO OKOTO:
1)Anpovpyla tpooTLOEEVNC aglag

2)AVTLUETWTILON TWV TIPOYLATIKWY QVOYKWV TWV Touplotwy (. avaykn yio Eekovpaon)

?A\%H&«‘:’/
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TOYPIZMO2 2E ATPOTIKEZ NMEPIOXE2

°* O Touplopoc eival pia amo Tig peyaAUuTePEC Plopnyavieg og maykoopLo emninedo.

°* H avadykn yprnyopnc LKovomoinong tTwyv oVAayKwV TwV TOUPLOTWV-KOTAVOAWTWY KAl N Ttapoxn akpLlBwy, Eykalpwv
Kol eéaToplkeUUEVWY TIAnpodoplwy umodelkvuetal, kot amd tov UNWTO, w¢ kAeldl yla tnv emituxia os
ouvlLaoUO HE TN Xprion Texvoloyiag kot S1adpaoTIKWV UTINPECLWV.

AypoToOUPLOUOC

* Mox\og evbuvapwong tng umaibpou, avamtuéng yla TG aypoTLKEG TIEPLOXEG.
®  JuvOEeTal OTEVA PE TNV TTIOAUAELTOU PYLKOTNTAL.

* Awadopormnoinon tou TouploTikou amoBEuatoc.

* [Tlapdtaon TG TOUPLOTLKNG TtEPLOSOU.

*  Kpttiki yUpw oo TO €0V 0O OKOTIOC TOU QlYPOTOUPLOLOU EXEL ETITEVYOEL.

°* H mpoodatn €MOTNUOVIKA EPeuva eVIOXVEL TO evdladEPoV ylo TNV TOVWON TOU aypOoToUpLopoU Kal TNV
avaykn yla mopoxn dLadopeTkwY oypOTOUPLOTIKWY TIOKETWY o€ dladopetikeg opddec (Diareme K.C. and
Tsiligiridis T., 2018a)).
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IAIAITEPOTHTE2 ATPOTIKOY TOYPIZMOY

* AwadopEg otnv mAonynon HETAEU TOU AOTLKOU LOTOU KOl GE OYPOTLKEC (LN QLOTLKEC) TLEPLOXEG.

*  AladopEg otnv mpocBacn, EMOXLKOTNTA KA.

* [lEPLOXEC OPELVEC, OTTIOUOVWUEVEC K.a.. 6V ouvdEovTal mavta OAa Ta onUela petall touc, evoexoueva
Bcpata aodpaleiog

° Inueta evéladEpovtoc Kol GUOLKA onUELaL.

° E&€taoon TPOMOU EVIENC OPLOUEVWY TOTILKWY ULIKpwV Kot MME otic Stadpopéc wote va mpowBeital n
QVATTTUEN, XWPLC va TtapaBLaleTol 0 OKOTIOC TN MTPOOWTIOTOLNONG TWV SLadpowVv.

° H QVTLLETWTILON TOU TIPOLYHATLKOU TOUPLOTLKOU TtPpoBARpatoc odnyei o€ mpoBARpata HE TTOAAEC
METOPBANTEG Ka KpLtRpLa (1T.x. xpovog, amnootaon, dltabcolpa xpripata, enoxn, dtaotnuo Eekovpaong
K.OL.)
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ANAAYONTAZ TO NMPOBAHMA

EpwtApata:

* Me moio Tpomo Kat TeXVIKEC Ba AapBavovtal ta dedopeva,

* Me tLkputipla Ba Llepapyouvtal Ta onueia evéladEpovtog;

* [lowa KpLTApLa - TPOTLUNOELS TNS SLadpounc Ba pmopel va petaBaiet o xpnotng;
* Me rnowo tpormo (peBodoloyia) Ba Bpoupue tn BeAtiotn dtadpoun;

* O0 OVTIHETWTILOTOUV TTIOAAA KpLTAPLAL;

* Me moLo tpormno Ba yivel N BEaon TwV AMOTEAECUATWVY,;



2 TAAIO NPOTA2EQN

° TponotL oculoyng debopevwy (oxetika pe POIs) amo to
ALobIKTUO O€ TIPAYUATLKO XPOVO.

° TpOmoL LlEpAPXNONG TTPOTLUNCEWV XPNOTWV.
* Aldxuon wdpeAeLwV oTOV TOTILKO TTANBUOUO.

* Aflomoinon twv 6edopEVWVY Kal aéLoAOYyRCEWV TTOU
dnuioupyoLV oL xpAoteg tou dtadiktuou -> MeydAou Oykou
dedopéva.

LAT

37,970281
37,074177
37,969322
40,626435
37,974749
37,974715
37,975327
37,988925
37,977729
37,980963
37,978710

37,972942

LON
23,724675
23,722744
22,948583
23,761486
23,761486
23,744888
23,745339
23,730984
23,735270
23,732754
23,713346

23,732451
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100
67
46
33
54
22
34
77
44
65
90

45
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[TATI AEAOMENA METAAQOY OI'KOY,;

¢ OLamOYPELC TWV TOUPLOTWV-KATAVAAWTWYV €ival SUOKOAO va EVTOTILOTOUV AOYWw TOU OYKOU KOl TNG
OVOLOLOYEVELOC TWV TTANPOodopLWV.

* MNopadoolakeS TEXVIKEC OV apKoUV yla TNV eVpeon, e€aywyn, amobnkeuvon Kot aélomoinon twv
SedoUEVWV AUTWV.

« AvaAuon cuvaloOnuatwy Kot texvoloyieg big data yia tnv e€aywyn yvwoewv Kal tnv aélomoinon
TOUC.

» Avaykn énuoupyiac usdodoldoyiac yio avtouatn cuunAnpwaon/avavewaon
Alotac onueiwv evélapepovroc.

» MpLv amo tnv npotaocn tn¢ neBodoloylac mpemnet va yvwpilovpe ta
SlaBcolpa epyaldeia kat tTic mAnPodoplec Tov Uopouv va aélomotnbouv




MEIFAAQY OI'KOY
AEAOMENA

Aev UTLAPXEL KOLVOG
OPLOUOC

3Vs, 4Vs, 5Vs (Volume,
Var/ety and Velocity,
Veracity, Var/ab/l/ty)

MpooBeta Vs

Review on big data research and

technologies:Yesheng, Sami, Ka

(28205 etal. (2017), Oussous et al.
17

(2
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It's estimated that

2.5 QUINTILLION BYTES

40 ZETTABYTES

of data will be created by
2020, an increase of 300
times from 2005

6 BILLION
D PEOPLE
have cell
phones.

The
FOUR V’s
of Big
Data

From traffic patterns and music downloads to web
history and medical records, data is recorded,
stored, and analyzed to enable the technology
and services that the world relies on every day.
But what exactly is big data, and how can these
massive amounts of data be used?

of data are created each day

Most companies in the
U.S. have at least

100 TERABYTES
WORLD POPULATION: 7 BILLION of data stored As a leader in the sector, IBM data scientists
break big data into four dimensions: Volume,
Velocity, Variety and Veracity
Modern cars have close to
100 SENSORS
) that monitor items such as
fuel level and tire pressure

The New York Stock Exchange "
captures

1718 U. TF”][

Depending on the industry and organization, big
data encompasses information from multiple
internal and external sources such as transactions,
social media, enterprise content, sensors and
mobile devices, Companies can leverage data to
adapt their products and services to better meet
customer needs, optimize operations and
infrastructure, and find new sources of revenue.

Velocity

ANALYSIS OF
STREAMING DATA

By 2015

4.4 MILLION ITJOBS

will be created globally to support big data,
with 1.9 million in the United States

By 2016, it is projected
there will be

18.9 BILLION
NETWOR
CONNECTIONS

NECTION YYYYYYYYYYY
e I TYTYITITT]

Sources: McKinsey Global Institute, Twitter, Cisco, Gartner, EMC, SAS, IBM, MEPTEC, QAS

As of 2011, the global size of
data in healthcare was
estimated to be

<:'°>
\
(G

By 2014, it's anticipated

\)\/ 20 ML

Variety
DIFFERENT Yo
FORMS OF DATA .‘
o
are shared on Facebook

every month
n [ £] o  £] W y‘i are sent per day by about 200
n ?w million monthly active users

Poor data quality costs the US
{ economy around

\\\/

W\

are watched on
YouTube each month

don't trust the information
they use to make decisions

Veracity

UNCERTAINTY
OF DATA

in one survey were unsure of
how much of their data was
inaccurate
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XQPIKA AEAOMENA MEIAAQY OI'KOY (1/2)

* JUuPwva e TTOAAOUC ETILOTAOVEG Ta XWPLKA Sedopéva ntav mavta dedopeva LeyaAouv Oykou

°* Ta xwpkd S€doUEVA EXOUV XWPLKA XOPOAKTNPLOTIKA KOl YEWUETPLEC, AUTO KABLOTA QUTA TNV Katnyopia
dedopEvwy TiLo TIEPLTAOKN, KAl 0dnyel otnV avaykn eEEOIKEVUEVWY EpYOAELWV

* MpooBeta Vs: Visualisation kai Visibility (McCoy, 2017)

° [a TNV mepimtwon Tou Touplopov ta dedopEva ou XpnoLpomolouvtal eivatl nén A umopouv va
OUOXETLOTOUV XWPLKA A MEpAapBavouv kamola YwpLka Sedopéval.

o Apa O TETOLEC TIEPUMTWOELG T SeSOUEVA, aKOUO KaL av Sev avadEPETAL pNTA ELVAL XWPLKA
dedopeva.

* OLTtouploTeg MOPAYOUV LeYAAN TTOCOTNTO OESOUEVWY (LECW KIVNTWV CUCKEUWV KoL KOLVWVLKWV
SLIKTUWV) OTOV ETILOKETITOVTOL TLEPLOXEC

* Alyec mAnpodoplec elval yVWOTEC OXETIKA LE TN XWPLKN cupmepldopad Twv Touplotwv (Salas-Olmedo
et al., 2018)
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XQPIKA AEAOMENA MEIAAQY OI'KOY (2/2)

* Hadoop, MapReduce and the Hadoop Distributed File System (HDFS) cuxviy xprion o€ KALLOTOAOYLKA
dedopéva.

Oplopeva cvotnuata kot frameworks yla xwptka dedopeva peyalou Oykou:
o Spatial Hadoop tou Mavemniotnuiov tng Minesota

Hadoop GIS tou Maveniotnuiov Stony Brook

ESRI GIS Tools ywa Hadoop

Spatial Spark,

O O O -0

GeoMesa, GeoWave ylo. avalvon; (Apatche Accumulo kot Hbase) (GeoMesa -> nipocBeta Big Table
ko Cassandra)

° Wei et al. (2017): real-time enetepyaoia -> Apache Kafka + Spark (Spark streaming kot Spark Sql)

MongoDB kot Graph DBs yla amoBnkeuvon xwplkwv dedopuévwy peyalou oykou (.. Salas-Olmedo et
al. (2018), + cuvnBw¢ avalvon péocw Hadoop.
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XQPIKA AEAOMENA MO T'TAATPOTOYPIZMO

* 3 Baolkeg katnyoplec big data (Li et al.,
2018) e dtadpopetikn dtabeopotnta:

" user generated
= generated by devices

= generated by operation

lotoplkd Sedopeva
ATIOELC XpNOTWV

Zwvn ETIPPONG ETILXELPNOEWV

JUVTETOYUEVEC onpElou

MANPOodopLEC XWPLKEG KAl LN VLA TNV TIEPLOXN
Yninpeoieg dphoeviag kal eotiaong

Tonwvu Lo

Elbn dpaotnplotntwy meEPLOXNC

O8O diktuo

AA\oL TpoToL tpocPaong

[MPOOTATEVUUEVEC TIEPLOXEC



No. Information

oy U

— O 00

tourists’ preferences 2,3
POls and popularity metrics 2,3,4
POls and popularity metrics I, 4

tourists’ preferences I

tourists’ preferences l, 4
POI connectivity in secluded rural 1,4
areas

motion-user activity 4
user preferences l, 4

user preferences I
other
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[MTHIMEX MTAHPOOOPHXHZ

Data * Type of source

Reviews in social networks, travelling sites,
specialised sites (e.g. hiking sites)
geotagged posts (text) from

social media platformes,

geotagged posts (photos) from
social media platforms, photo sharing platforms

Open tourism statistics
GPS traces
Hiking GPS tracks

Opportunistic VG, accelerometer data
GPS Logs

Participatory VGI
various stakeholders

1: structured data
2: semi-structured data
3: unstructured data

4: spatial data
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2 YMIMEPA2MATA

* Xprion avolktwv dedopevwy, SedouEvwy mou dnpoctevovtol SNUOoLA O KOWWVLKA Siktua 1] AAAEC
O€ALOEC yLOL TNV QLUTOMOTN KOL AULECN EVNUEPWON TWV CNUELWV EAEYXOU O€ pia TtepLloyn.

° Etatouikevon tou cuotipatoc Babuoloynong ya Kabe pepPOVWUEVO XPNOTN O CUVOUOOUO LLE Ta
dedopéva mou cUAAEYovVTAL ATTO TLIC CUCKEUEC XPNOTWYV, LE TN CLYKATAOEON AUTWV.

° Xwpka 6edopeva peyalou oykou

* Avopolopopdia dedopevwy

° o TNV MPoTacn MPOCWTIOTIOLNUEVWY SLOOPOWY AYPOTOUPLOTIKOU EVOLAPEPOVTOC:
O 4 KOTNYyopleg MANPOPOPLWY, 10 KATNYOPLEG TINYWYV, ETEPOYEVT] OEOOUEVA

o Ta dEOOMEVA TIPOYHATIKOU XpOVou xpetdlovtal ouykatdBeon xpnotwy
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MEAAONTIKH EPTAZIA

« KaBoplopog pebodoloyiag mou Ba ypnotpornotnBet yia tnv e€0puén dedopevwv

» [potaon BEATioTou cUVOULACHOU TEXVOAOYLWY YLOL TO UTIO LEAETN TPORBANUQ
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