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2022.01: TraJSuite — a suite of distributed trajectory data processing algorithms in Java. During
the past years, the Data Science Lab has developed a few open-source projects related to distributed
(either offline or online) streaming trajectory data processing algorithms in Java, including join and
clustering operations. In this thesis, we aim to integrate this code under a uniform tool, called Trajectory
Java Suite (TrajJSuite). Bib:'. Contact: Prof. Yannis Theodoridis (ytheod@unipi.gr)

2022.02: Online network-aware trajectory clustering. Nowadays, large amounts of tracking data are
generated via location enabled devices and other advanced tracking technologies. In this thesis, we will
design and implement an online and distributed clustering algorithm for such streaming trajectory data
moving on urban networks. Bib: 2. Contact: Prof. Nikos Pelekis (npelekis@unipi.gr)

2022.03: Application of machine learning techniques in big spatial data. The goal of the thesis is to
study and experimentally validate machine learning techniques in big spatial data.
Bib:’. Contact: Prof. Nikos Pelekis (npelekis@unipi.gr)

2022.04: Outlier detection for big trajectory datasets. Lately, a number of robust outlier detection
methods have been introduced for timeseries datasets. The goal of the thesis is either to adapt such
techniques for trajectory datasets or to develop a novel specialized algorithm for trajectory outlier
detection. Bib:*. Contact: Prof. Nikos Pelekis (npelekis@unipi.gr)

2022.05: ETA prediction on road networks. The goal of the thesis is to design and implement a big-
data-ready algorithm that will be able to predict the Estimated Time of Arrival (ETA) of objects moving
on road networks. Bib:’. Contact: Prof. Nikos Pelekis (npelekis@unipi.gr)

2022.06: Comparative study of off-the-shelf big data clustering algorithms for trajectory
clustering. The goal of the thesis is to apply an extensive comparative study of off-the-shelf clustering
algorithms of the Spark MLIib platform in big trajectory datasets, investigating various transformation
methods of the trajectory data to a vector representation. Bib:®. Contact: Prof. Nikos Pelekis
(npelekis@unipi.gr)

2022.07: Simulating trajectory datasets with machine learning methods. The goal of the thesis is to
use various machine learning methods in order to develop a trajectory data generation, simulating the
digital-twin of a real dataset. Bib:”. Contact: Prof. Nikos Pelekis (npelekis@unipi.gr)

! https://github.com/orgs/DataStories-UniPi/repositories?q=&type=&language=java
2 https://doi.ieeecomputersociety.org/10.1109/BigData47090.2019.9005563

3 http://people.csail.mit.edu/ibrahimsabek/pdf/21 tutorial mdm.pdf

4 https://arxiv.org/pdf/2209.04635.pdf

5 https://arxiv.org/abs/2108.11482

¢ https://spark.apache.org/mllib/

7 https://github.com/Xingrui Wang/Two-Stage-Gan-in-trajectory-generation
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2022.08: ST Visions - A Python library for interactive spatio-temporal data visualization. Modern
applications generate massive volumes of spatio-temporal trajectory data on daily basis that need to be
collected, processed and analyzed, in order to extract useful knowledge in terms of mobility patterns.
The spectrum of applications includes fleet monitoring systems, vessel and aircraft tracking services,
ride-sharing apps, traffic control management, and so on. In all these domains, a common need is to
provide easy support for visualizations to quickly perform visual analytics (VA), so that data analysts
and domain experts can easily obtain an overview. In this context, we have developed ST Visions, a
Python Library that offers advanced interactive visualizations with only a few lines of code. In this
thesis, we aim to extend ST Visions with more advanced functionality, such as support for streaming
data and online analytics. Bib:®. Contact: Andreas Tritsarolis (andrewt@unipi.gr); Prof. Yannis
Theodoridis (ytheod@unipi.gr)

2022.09(a-d): Large-Scale Edge Operating System (LaSEd OS). With edge devices being
everywhere around us, from smart traffic lights, to pollution measuring boxes and, of course, in the
pockets of each and every one of us, a fully connected future where information about any particular
thing is ever flowing and instantly available in real time looks more real than it has ever looked before.
The hardware is there and readily available, making the process of “smartifying” anything the simplest
it has ever been. In this set of four (4) theses, we aim to develop modules towards a Large-scale edge
0OS, namely ‘Maestro’ (a networking framework that can enable efficient data transfer in both edge-to-
edge and edge-to-cloud scenarios), ‘Skipper’ (a module purpose-built for the edge, that allows the
creation of processing pipelines that are ready-to-deploy for a prespecified edge scenario), ‘Kowalski’
(an analytics framework aiming at digesting, processing and analysing the large amounts of data that
can be produced by an edge system), and ‘Matrix’ (a use-case simulation framework enabling the user
to accurately and reliably test multi-level architectures and software implementations based on a set of
predefined variables like compute resources and network schemes), respectively. Bib:’. Contact:
George S. Theodoropoulos (gstheo@unipi.gr); Prof. Yannis Theodoridis (ytheod@unipi.gr)

2022.10: Public transit data visualization. Nowadays thousands of urban public transport agencies
publish their public transportation route and timetable information with the General Transit Feed
Specification (GTFS) as the standard open format. In this thesis, we will design and implement a GTFS
data visualization tool that displays spatial and temporal patterns of transit services from which
qualitative information and insights can be gained. Bib:'°. Contact: Dr. Eva Chondrodima
(evachon@unipi.gr)

2022.11: Vehicle trajectory forecasting. Forecasting vehicle locations is valuable for improving road
safety and designing intelligent driving systems. In this thesis, we will design and implement a neural
network model in order to predict the next instance position of a vehicle based on its present and previous
motion history. Bib:''. Contact: Dr. Eva Chondrodima (evachon@unipi.gr)

2022.12: UniPi-AIS platform interface. The web application of the AIS antenna hosted by the Univ.
Piraeus performs real-time visualization of vessels’ movement within Saronic Gulf, Piraeus. In this
thesis, we aim to extend the Visual Analytics (VA) functionality of the application including advanced
analytics operations, such as co-movement pattern mining, route forecasting, and ETA Prediction.
Bib:'2. Contact: Andreas Tritsarolis (andrewt@unipi.gr); Prof. Yannis Theodoridis (ytheod@unipi.gr)

2022.13: Aircraft trajectory forecasting. Nowadays, large amounts of aircraft data are widely
available due to recent advances in position broadcasting technology. In this thesis, we will design and
implement a neural network model that learns from historical position data in order to predict future

8 http://dx.doi.org/10.5311/J0SIS.2020.20.661; https://doi.org/10.1109/MDMS52706.2021.00048
? https://doi.org/10.1109/MCOM.2016.7432173; https://doi.org/10.1109/MPRV.2015.32

10 https://doi.org/10.1016/i.heliyon.2020.e03729

' https://doi.org/10.1109/TITS.2019.2899179

12 https://www.datastories.org/unipi-ais; https://doi.org/10.1109/MDM52706.2021.00048;
https://doi.org/10.1080/13658816.2020.1834562; https://doi.org/10.1145/3469830.3470909;
http://doi.org/10.1109/MDM55031.2022.00056; https://arxiv.org/abs/1810.05567
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aircraft trajectories of streaming data. Bib:'". Contact: Dr. Eva Chondrodima (evachon@unipi.gr);
Yannis Kontoulis (ikontoulis@unipi.gr)

2022.14: A realistic simulator for effectively generating synthetic trajectories of moving objects in
3D space. At the core of the mobility data mining field lies the discovery of intuitive patterns
representing collective behaviors of trajectories of moving objects, information which is potentially
useful for a variety of mobility data analytics tasks (e.g., semantic trajectory prediction). In this context,
an essential requirement is the exploitation of real-world datasets to support scalability experiments and
evaluate the various proposals, accordingly. Data availability is not taken for granted in many cases,
such as the case of the aviation domain. Real-world aircraft trajectory datasets are often unavailable due
to privacy issues, among other reasons. In addition, even when datasets are available, these are usually
small, while the ground truth for the underlying mobility patterns is absent. This thesis will aim to
develop a realistic simulator to produce mobility pattern-driven trajectories of aircrafts, capable of
supporting various types of mobility patterns, given the available ground truth information. Towards
this direction, we will utilize the pattern-aware synthetic trajectory generator ‘Hermoupolis’, with the
necessary modifications and additions, to develop the generated trajectories in three dimensions. In
particular, aircraft flight plans that refer to a given time frame for a specific set of airports will be used
as a data source. Bib:'*. Contact: Yannis Kontoulis (ikontoulis@unipi.gr); Prof. Nikos Pelekis
(npelekis@unipi.gr); Prof. Yannis Theodoridis (ytheod@unipi.gr)

Oonyieg ekmovnoNg TTVYLEKIG / OTAMUATIKNAG EPYACLOG

Awdkacio — FA®coa ovyypapig —Xpovooraypoppa.

H epyoacio Eexiva pe v avdbeon tg omd tov emPrémovro, kabnynt. AkoAovBoldv ovOAVTIKEC
ov{ntmoeig pe tov emPrémovio kabnynt M/kol Tov GUUPBOLAEDOVTO HLETOSOUKTOPIKO EPELVNTI N
VTOYNPLO0 S1OAKTOPO. Yia Vo, oploTikomom el to mhaiclo kot vo, AvBovv amopieg. Metd pecorafel to
KOP10 €PYO TNG EKTOVNONG TNG EPYUGING, KOTA TN S1APKELN TOV 0T0iov ToalovTal Kot Topadidovtat 2
evoldpeceg ekbéoelg Tpoddov. Xto téA0C katotifetan éva oyédio (draft) Tov TeAkod TOHOL Kot yiveTon
po TpadTn Tapovciaon (Vo6 popen «mpdPacy). Akorovbel  katdbeon Tov TEAKOD TOUOV KOl TOV
GULVOSEVTIKOD LAMKOD Kot 1) TEAMKT mopovcioon-e&étaon. ITo avaivTtikd:

- 1n evowapueon ékBeon mpoddov: To TpdTo PUa €ivol Vo GUYYPAYETE EVO KEILEVO TTOL QLPOPA GTOV
TPOKATAPKTIKO OPIoUO TOL BEH0TOC OV £xETE AVaAAPEL, Tovg AOYOLE Y1 TOVE 0moiovg Bewmpeite OTL £xel
Kdmola a&io T0 GLYKEKPLUEVO BENa (TPOTOTVTIO, EQOPLOYN KAT.), KOl U0 TPMTT ETICKOTNON CYETIKMOV
EPYACLOV LLE TIG 0Toieg O umopovoe va «auykplei» N oTig omoieg B «emevdvoey 1 Ok cag. Méca og
Myec (~5) oghidec, mpémel vo meptypayete (0) To KiviTpo (o1o eivat To «TpOBANUO» TOV KUAEIGTE VO
OVTIUETOTICETE Kot YTl T0 GUYKEKPLEVO 0&ilel va TOV aplEpMGETE KATOL0 amd To Xpovo cag;), (B) Tic
oxeTkég epyaocieg (TL €xet yivel 010 y®PO pHEYPL oTIYUNG;) Kal (Y) 1o ovtikeipevo epyasiog (molo
OVOLULEVETOL VO, EIVOL TO TTEPLEYOIEVO TNG EPYACING 60G; ol epyaAeia (cuaThpata / LeBddoVS / LOVTEAQ)
OKOTEVETE VO YPNOLUOTONCETE; TL dedopuéva Bo dlayeipioteite; kAm.). H 1" ékbeon mpoddov dev
amorteiton va 0kohovbel KAmo1o GUYKEKPIUEVO TPOTLTTO LOPPOTOINGNC.

- 21 evorapeon £kBeon Tpoodov: Xty mopeia avamTuEng g epyaciag, Ou mpémel va Kataypapovy Kot
Vo GUUPOVNO0VV amd Kovod Ue TOV EMPAETOVTO 0L AETTOUEPELES (OYEUOTIKES, VAOTOINGNC KAT.) TG
epyaociag. H 2n éxbeon mpoddov Oa meptlapufavel oe apketr AenTopépeLo. To, eENG:

(a) Avédivon arontoewv: Av Tpokettal yio Oswpntiko 0Eua, Tt Tepuévove amd Ty avartuén M
eméktaon uog véag Oempioc 1 povtédov. Iloleg dnrodn gival ot TPOSAYPOUPEG TOV TEAIKOD
povtédov pali pe pia okloypagenon g uebodov mov Ha ypnoomombei yio tnv avamtuén tov. Av
TPOKEITAL Y10 OVOATTUEN GLGTHUATOC / EQOPUOYNG, TOLES EIVOL Ol OVAYKEG TMV YPNOTAV, Tl

13 https://doi.org/10.1007/s41060-019-00182-4; https://doi.org/10.1016/}.jss.2016.06.016
14 https://doi.org/10.1145/2937753
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AELTOVPYIKOTNTO TEPLUEVOVUE VO, TPOGPEPEL TO GVGTNLO / EQAPUOYN. AV TPOKELTAL Yo EPYUGiQl
EKTEVOVG OVAGKOTNOTG, TTolo €ival Ta cueTipoTo / Oswpieg / poviéda mov Oa GuykplBovy Kot Tave
o€ o10¢ GEOVEG.

(B) Zxeduoouds: Av mpokerton yio Bempntikd 0€pua, ta PiHoTo Tov TPETEL VO TPAYLOTOTOI 000V
v TV avartoén M eméktoon piag véag Bewpiag n povtédov. Tétoa Pripata teptroufavouvy tov
GYEOIOGO TNG YADOOUS, TNG CNUAGLOAOYING, TOV GLGTHNTOC ATOSEIENG, TV OI0THTOV, KAT. AV
TPOKELTOL Y10 AVATTLEY GLUGTHUATOC M| EQUPUOYNG, TIG AELTOVPYIKEG evotnteg (modules) Tov
GLGTHUOTOC N TNG EQOPLOYNG KoL TN pon dedopévav uetald Tovg, 6€ Tomomomuévn open (m.y.
UML). Av mpdkettonr yuo epyacio €KkTeVOVg OVOCKOMNONG, TPOKATOPKTIKY TEPLYPOUPT] TOL
«mepPdArovtog chykpiong» — benchmark — kot TV oyeTIKOV TEWPAUATOV TOV B0 Yivouv.

(v) Eeapuoyéc - Amotiunon: Av mpdkettar yio Oeopntikd 0épa, Oa meprypdoel epapuoyéc g
Oewpiag/poviélov mov TPOKeELTOL Vo avartuydel oe cuykekpluéva mopodeiypoata. o wpénel vo
TPOGIOPIETOHV 0L UETPNOELS 0mddoomg oL Oa yivouy, 6TaTIoTIKA TToL Ba petpnfovv (avdioyo pe
NV EQUPUOYN), KA. AV TTpOKELTAL Y10, GVGTNUA / EQapuoyn, Ba Teptiaufdavel TANPN TEPLypaOn
™G eQappoyng mov Ba avamtuydei (case study). Av TpoKeTol yio epyacio EKTEVONE AvaoKOTNONG,
00 TpOdLOYpAPEL TO TEPAUOTO TOL TPOKELTOL VA d1e€ayHovV Kol GE Tl ATOGKOTOUV.

() Zounepdopata: 1-2 Tapdypapol g eniloyog TG EkBeong (GUVOTTIKE TO TEPLEYOLEVO TTOV EixE

N epyacio cog)

(€) Biphoypogicéc Avagpopés'

(o1) MNwoacdpt
To keipevo avTd amoTEAEL OVGIAGTIKA TOV «0ONYO» UE BAcn ToV 0moio B TPOYWPNHGEL N EPYAGIN GTOVE
emuépoug dEoveg (avaivon, oyediaot, vioroinon, amotiunon) kot Tpoeauvac Bo fondnoet kL avtd 6N
oLYYpaET ToL TEMKOD KeEVoL e ITE/MA 0@ob Oa éxel Kabopicel Ga@® TOV «TivaKa TEPIEXOUEVOV

. H 2" ékBeon mpoddov OBa axorovbel 1o mpdTLMO popeomoinong g ACM yoo T Guyypaen
EPEVVITIKAOV EPYOUCIOV GTO TEPLOSKE TNC'C.

- Tehkodg Topog: O tehog Top0g Bo, aorovBel Aiyo émg ToAD ™ doun g 2™ €kbeomng, Ue Ta TEMKA
wo. omoteréopata. Kabmg n mroylokn / Sumhopoatiky epyacio amoteAel Evav OO povoypagiag, o
TEAKOG TOHOG Bor akolovbei to mpoTLTTO popPomoinong g ACM Yo T GLYYPAPT] LOVOYPAPIDYV —
BAimV'7, ekTOC oV TPOPAETETON KATL SIAUPOPETIKO OO TOV KOVOVIGHO TOV TPOYPAUHOTOS 6Ttovdmv. To
GUVOJSEVTIKO VAIKO TOV TEMKOV TOUOL TEPIAAUPAVEL:

1. TEAMKO keipevo, o mnyaio popen (Word 1 LaTeX) ko pdf,

il. TNY0i0¢ KOJKOG Kol GOVOAN SESOUEVMV TTOV PN CILOTOONKAY

iii. mopovcioot, o€ anyaio popen (w.y. Powerpoint) kot pdf.

150cov apopd otig PPAoypapikéc avapopés, emonuaivoviol ta eéng: (1) Otov mepryplpovpe pio Tom, i
amoyn, pio ADGT KOK. oV dEV HOG AVIKEL (TVELHOTIKA) TPEMEL va T oTnpilovlE LE TOVAGYLIGTOV LIt VOQOpd.
ITo yAagupd, Ba Adyope OTL TAVIO GKEPTOLOOTE OTL VITAPYEL EVOG KPLTHG oV StofAlel TO KEILEVO KOl GLVEXDG
potdel "Kor mowog to Aéel avtod;". (2) Otav Béhovpe va vootnpi&ovpe T0 KEIUEVO UOG UE KOUUATL EPYOCING
KATO10V TPITOL PITOPOVLE EITE VO KAVOLUE TOPEPPOGCT) TOV TPOTOTVTOV KEWUEVOL DGTE VOL TO TEPLYPAWYOVLLE LLE TO
Sk pog tpdmo, TAVToTE dSNADVOVTAG TNV TINYT, €ite va Pdlovpe PEca GE ELGAYOYIKG TO TPMOTOTLTTO KOUUATL
KEWEVOL OV poG vOlapépel (antd kaAd givar va meptopiletal e Ayeg YpapUES) ONAGVOVTOG AL TV TNYN.
Téhoc, (3) dev emttpémetar yio. KOvEVO AOYO Vo OvTLYpA@OLUE (] va PETAPPALOVIE — TO 1010 KAVEL) OAOKAN PO
KEIUEVOL KO VOL TOL EVOMUOTMVOLLE 0LTOVGLOL GTO SIKO LA,

16 o oyetikéc odnyieg PA. https://www.acm.org/publications/taps/word-template-workflow#h-2.-the-workflow-
and-templates > STEP 1 (MS Word 1| LaTeX, avoldymg 10 mpdypappo mov ypnoylonoteite). Edikd yio )
pop@omoinom tv PPAOYPUQIKGOY 0vaQEOpOY GUCTAVETAL TO GTVA popeoroinong APA, yia oyetikéc odnyieg PA.
https://www.mendeley.com/guides/apa-citation-guide/,
https://www.lib.auth.gr/sites/default/files/docs_files/APA-examples-gre.pdf.

17 T oyetikéc odnyiec PA. http://books.acm.org/authors/author-instruction.
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H yhdooa cvyypapig umopei va gival n eAAnvikni 1 1 ayyilkn. H dedtepn mepintwon npodmobétel
éyxpton g ['Z tov Turpartog.

Tomikn dldpKeLd EKTOVIIONG Lo TTUYLOKNG (SMA®UOTIKNG) epyaciog eivat ot 12 (6, avticToyya) unvec,
ocvvnbwg pe omokAicelg Tpog o Tavm. Xe kdbe mepintmon, avdTaTo 6pro Bempovvror ov 18 (12,
avticToya) pves. e nepintwon mov EEMEPUOTEL AVTO TO 010, 1| EKTOVNGN TG epyaciog Oempeitot
OTL €€l dlakomel, pe vbvvn Tov PorTnTH.

To mapdv keipevo eivar emiong dabéoipo oty 1otocerida tov Epyaoctnpiov Emotiung Asdopévav:
https://www.datastories.org > Education > Diploma Theses.
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