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1. Avtikeipevo Ko ZKkomog tou Mpoypdppatog Metantuxlakwy Znovdwv

Epeuvntikov Xapaktipa (MN.M.2.E.X.)

1.1 TitAog:
«Nponyuéveg Texvoloyieg MAnpodopikng Kat YITOAOyLOTWV»
«Advanced Technologies in Informatics and Computers»

To Tunua NAnpodoptkig TNG ZxoAng Ostikwy Emotnuwyv tou AleBvouig Mavemniotnpiov
™G EANGSOoG (AI.MA.E.) opyavwvel kat Aettoupyel amod to akadnuaiko €tog 2019 — 2020
Mpoypappa Metamtuyxlakwy Zrmouvdwv Epsguvntikou Xapaktripa (M.M.Z.E.X.) pe titAo
«Mponyuéveg Texvoloyieg NAnpodopikng kat Yroloylotwv» («Advanced Technologies
in Informatics and Computers»), cUpdpwva tig Statagelg tou N. 4610/2019 (DEK 148,
TA’), Onwg TpomomnoLBnke Kal LoXVEL

To nmapov N.M.Z.E.X. gival MARNPWG aAVAYVWPLOHEVO OO TO €AANVIKO KPATOG ME
aplOpo MEK 3958 / 29 OktwPpiov 2019.

1.2 Skonog MN.M.Z.E.X.

O Kkuplog okomog tou M.M.Z.EX. elval n mapoxrn YVWOEwWV o€ OAO TO GACUA TwV
TEXVOAOYLWV QLXUAG KAl N TPoaywyn TNG €peuvag o B€pata Tou AmrTovtal Twv
TIAPOKATW EPEVVNTIKWY TIESIWV:

1. YmoAoylotikp Nonupoouvn kot [lvwotikp umoAoylotiky (Computational

Intelligence and Cognitive Computing).

2. Avamntuén edpappoywv (Application Development).

3. Evowpatwpéva cuotiuoata Kat Popmnotiky (Embedded systems and Robotics).

4. Aocdaln kuBepvoduoika cuotrpata (Secure cyberphysical systems).

EldikOtepa, ol okomol tou Mpoypdpupato¢ Metamtuxlakwyv Inmoudwv Epeguvntikol
Xapaktipa (M.M.2.E.X.) elvat:

o H €&EAEn kat BeAtiwon atoplkwy Kot epyactakwy deflotntwy o Béuata mou
npaypatevetal to M.M.Z.E.X.

e H mpostowaocia kal eknaibevon €€ELOIKEVUEVWY ETUOTNUOVWY, KOOWE Kal N
nipoPoAn tTou €pyou toug OlEBvwg Pe TNV Tpoaywyn TG EMOTAUNG KAL TNG
€peuvag ota Yyvwotikd nedia mou npayuatevetal to MN.M.Z.E.X.

e H mpostolpacia yla HETAMTUXLAKEG OTOUSEG SLSaKTOPLKOU E€MUMESOU OTNV
nuedamnn i tnv aAhodarn.

e H ekmaibevon e€elSIKEVUEVWV ETILOTNUOVWY KAVWY Vo EPOPUOCOOUV EPEUVN-
TIKEG HEBOSOAOYIEC KOL TIPOKTLKEG OTN BLOUNXAVLKA TTOPAYyWYr KAl TNV ETLXEL-
PNUATIKA §pacTnPLOTNTA YEVIKA O OPEAOG TNG OLKOVOULAG KAl TNG KOLVWVLOG.

e H ouvepyaoia pe Bliopnxavieg, Emiyelproelg, Exkmatdbeutikoug Opyaviopoug Kal
Epeuvntikd Kévtpa ywa tnv amodoxn, xpnon kat Swadoon twv TAELoV
TIPONYHEVWY TTANPOPOPLAKWV/UTIOAOYLOTIKWY CUCTNHUATWY KOl TIPAKTIKWV.

e H ouvepyaoia pe Oeopikég Kpatikég Aopég (m.x. Ymoupyeia, Yninpeoieg, O.T.A.
K.ATL), aAAQ Kal GAAoUG eEAANVLKOUG, EupwTaikoU¢ Kat dleBveic Emotnuovikoug
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Opyaviopoug, TprtoBabuia Exknaidevtika Idpupata kat Epguvntika Kévipa mou
aoxoAlouvtal pe Bépata mou npaypoatevetal to MN.M.2.E.X.

2. Eidog Tou MetamntuyLtakoU TITAOU TTOU OLIOVEHETOL

To M.M.Z.E.X. anovéuel Metamtuyxlako Atmlwpa Ewdikevong Epsuvntikol Xapoktripa
(MAE-EX), 120 Motwtikwv Movadwv (ECTS), otig «MNponyuéveg Texvoloyieg MAnpodo-
pKNG kat YrmoAoylotwv». O avtiotowog ayyAwkog tithog eival «MPhil in Advanced
Technologies in Informatics and Computers».

3. OL KATNYOPLEG TWV MTUXLOUXWV OV YivovTtol SEKTEG

Jto MN.M.Z.E.X. ylvovtal Oektol, PETA amod emhoyr, mruxlovxol Tunuatwv A.E.l
(Mavemotnuiwv kat T.E.l) tng nuedamng ocuvadoug pe to MN.M.I.EX. yvwotikol
QVTIKELUEVOU, KOBWC Kal TTUXLOUXOL OMOTAYWV OVOYVWPLOUEVWY LOPUUATWY TNG
aAAodarmng.

4. Auapkela poitnong

4.1 Kavovikn Slapkela poitnong

H xpovikn dlapkela yla tTnv amovopr tou MAE-EX yia mAnpn doitnon, eival dvo (2)
xpovia, dnAadn téooepa (4) e€aunva omoudwv, and ta omoia Ta Svo (2) mMpwta
e€aunva dlatibevtal otn SlbaokaAia pabnuatwv kot ta umoAowuta dvo (2) otnv
€peEuva KoL TN ouyypadn TNG LETAMTUXLAKNAG SLaTtpLBNG. e meplmtwon UePLKAG doitn-
ong, O MapAnAvw Xpovog Suthactaletol avtiotola, cUpudwva PE To 0pL{OUEVA OTO
apBpo 33, map. 2 tou v. 4485/2017.

4.2 Mapartaon Kot avaoTtoAn poitnong

Metarntuxlakoc/kn pottntig / tpLa mou AOyw onUAVTIKOU KWAUHATOC Sev elvat epLktod
va mopakoAouBnoet ta padrpata tou M.M.Z.E.X. unopel pe aitnor tou nmpog t 2.E. va
IntAoeL avaoTtoArn tng doltnong tou/tng yla éva eEAuNVo Kal avtiotown mapatacn
Twv omoudwv Tou. AvaotoAr ¢oitnong pmopel va 600l To mMOAU yla duo g€aunva,
OUVEXOMEVA 1 HUN.

‘Opola, UETA oo TEKUNPLWHEVN aitnon ¢ottnth / TpLag mou mpocunoypadeTal ano
Tov EmiBAEénovta pnopel va §06el mapdtaon evog e€apunvou yla T CUUMARPWGON TG
M.A. H mapataon pnopei va avavewBet yla éva akopn e€aunvo.

Ye KAOe mepimtwon o/n UETATTUXLOKOC/KN doLTtnTrC/TpLa Elval UTOXPEWHEVOG/vVN va
OAOKANPWOEL TIG OTIOUSEC TOU TO ApPYOTEPO OE XPOVIKO Stactnua mou dev umepPalvel

1o SUTAACLO TNG KavoVvIKN G poitnong (MARpoug A HEPLKNG). META TO TEAOG TOU XPOVIKOU
Sdlaotripatog autol o/n dottntrg/Tpla Staypadetat and to M.M.2.E.X.

5. Npoypappa Zmovdwv
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Katda tn Sldpkela twv omoudwv TOUuG Ol HETAMTUXLOKOL ¢doltnTéC mapakoAouBouv
METATTUXLOKA LABAUOTA, CUUUETEXOUV OE EPYNOTNPLAKEG OOKNOELG, TIPAYULATOTIOLOUV
€PELVA KOL EKTIOVOUV TN SUTAWMATLKA TOUG €pyacia. Na tnv amoktnon tou MAE-EX
amattouvtoL eKaToV €ikoot (120) MIOTWTLKEG LOVASEG.

5.1 Metantuyiaka padjuara

O OUVOALKOG aplBUOG TWV HOBNUATWY TOU TIPOYPAUUATOG TIOU TIPETIEL VO TTLPAKOAOU -
Brioouv ol petamtuylokol pottnTég avépxetal o €L (6): Tpla (3) pabrnuata oto mpwto
e€dunvo mou avtilotolyouv oe tplavia (30) motwtikéG povadeg (M.M.) kot tpia (3)
poBnuata oto deUTEPO €EAUNVO TIOU AVTLOTOLXOUV 0 AAAEG TpLavta (30) MIOTWTLKES
povadeg (M.M.). Ze kaBe éva amod Vo mpwta eéaunva, ol GoltnTEG KaAouvial va
eMAEEouV Tpla padnuata amno pio Se€apevn £€L pabnuatwy tong Baputntag (10 N.M.)
10 KaBéva, wote va cupmAnpwBouv ot 30 MN.M. tou kabe efapnvou. Kabs padnua
nepAapBAVEL TPELG TOUAAXLOTOV WPEC SLOAOKAALAG KOl EPYAOTNPLOKAG AOKNONG Kall
ETULOTNMOVIKWV oepvapiwy / eBdopada (13 eBSopadec).

Ta dtaBéopa pabnuata yia kabe e€aunvo omoudwv eival ta €NC:

A’ E€apnvo
MOTWTIKEG
A/A Maénpa Movadeg
(ECTS)
1 |Edappoopuévn kpuntoypadia (Applied Cryptography) 10
MNpoxwpnuévog Npoypappatiopods kat Avamtuén
5 EpumAloutiopévwy Edappuoywv Atadiktuou (Advanced 10
Programming and Rich Internet Application
Development)
3 |KwoUpeva Poumnot (Mobile Robots) 10
4 |YrmoAoylotikl Nonpoouvn (Computational Intelligence) 10
5 | Mnxavik MaBnon (Machine Learning) 10
ALyoplBuoLkal Zuothpata yla enegepyacia MeyaAwy
6 |Aedopévwy (Algorithms and Systems for Big Data 10
Processing)
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B’ E§apnvo
MOTWTKES
A/A Maénua Movadeg
(ECTS)

AoddAeila Kat LdLwTikoTNTA 0€ KUPBEPVOPUOIKA CUOTH AT

1 . . . . 10
(Security and Privacy in Cyberphysical Systems)

5 MNponyuéva Zuotrpata Autopdtou EAéyxou (Advanced 10
Control Systems)

3 |Texvnt Opaon (Computer Vision) 10

4 |Evowpatwpéva Zuothpata (Embedded Systems) 10
Ermiotiun twv Asdopévwy kat AvaAutikn (Data Science

5 . 10
and Analytics)
Avarnrtuén Edappoywv Kivntwv kat Mawvidiwv (Mobile

6 . 10
and Game Applications Development)

5.2 Metantuyiakn Atatpi8n (M.A.)

2ta Vo tedevtaia e€Aunva, oL petamtuxlakol poLtnTEG MPEMEL va TTPAYLOTOTIOL|GOUV
€peuva oe €va e€elOIKEVUEVO YVWOTIKO medio kol va cuyypdaldouv PETAMTUXLAKA
SlatpBn n omola avtiotolyet og e€nvra (60) motwTtikéG povadeg (M.M.) kat n onoia Ba
nipEneL va odnyel oe dSnuooieuon o€ eMLOTNUOVIKO TIEPLOSIKO | GUVESPLO.

H yAwooa SidackaAiag kal ekmovnong tng M.A. eivat n eAAnvVIKn 1 Kat n ayyAKn.

H Metamtuxiokn Awatpry (MPhil Thesis) amoteAel To EMOTEYOOUA TWV UETATITUXLO-
Kwv omoudwv tou doltnth Kal TNV anddelln twv yvwoewv Kot Twv SeflotAtwy mou
amnokouloe amno to MN.M.2.E.X.

H M.A. mpénel va eival évag cuvduaopog BLBALoypadLkAG A EUTIELPLKAG EPEUVNTLKAG
HEAETNG Kal avamtuéng kamolag epapuoyns / AoylopikoU n omoio CUYKPOTELTAL HE
BAon OUYKEKPLUEVO ETLOTNUOAOYIKO TIAQLOLO, XPNOLUOTIOLEL SOKIUEC EPEUVNTLKEG
pnebodouc kat emiPAEnetal anod Sidackovra kabnyntn tou MN.M.2.E.X.

OL Aemrtopépeleg ovuvtaéng, mapadoong, mapouciaong kot afloAoynong tng M.A.
opilovtal pe anodaon TN ZUVIOVLIOTIKNG Emttponig (2.E.) tou N.M.Z.E.X.

H Metamtuytaki Awatplfr) uvnootnpiletol SnUoolo evwriov TPLUEAOUG €EETAOTIKNG
ETUTPOTNG, Tou opilel n uvéleuon tou Tunuato¢ MANPodopLlKAG Kal otnv omoia
6
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OUMUETEXOULV O ETUPAETIWVY Ko SU0 (2) akoun wéAn A.E.M. tou TuApatog NMAnpodopLkig
tou ALLMA.E. ) dMou A.E.I. 1} éktaktol Sibdokovteg tou M.M.Z.E.X.

Me tnv katdBeon t¢ Metamtuxiakng AlatptBrg o/n petamtuxlokos/n pottntig/tpla
elval umoxpewpévog va avadEpeL av XpnoLomnoinoe PEPOC 1 To CUVOAO ToU €pyou N
Twv andPewv aMwv. H avtiypadn Bswpeital cofapd akadnuaikd TApAMTWHA.
NoyokAomn Bswpeital n aviypadn epyaciag aAou/ng, KabBwg Kal n xpnollonoinon
epyaoiag aAou/ng SNUOCLEVPEVNG 1 KN, XWPLE TNV amattoVpevn avadopd o€ aAuTH.
Eniong n mapaBeon omoloudnmote UAIKOU Tekunplwong, akOUn Kot and UEAETEG TTOU
OUUUETEXEL 0/N HETAMTUXLAKOG/N doltnTAG/TPLO, XWPIC TN OXETIKN avadopd OTOLKELO-
Betouv AoyokAomy).

Onolodnmote mopantwua i mapaBoon tng akadnuaikng deovioloylag mopanéuneTot
otn 2uvéleuon tou Tunuatog. Q¢ mapaBacel Bewpouvial TO MOPANTWHA TNG
AoyokAomng kol KaBe mapafacn yevikotepa Twv Slatdfewv TePL TVEUPOTIKAG
dloktnolag amd Tov/Inv HetamtuXlako/ng doltntn/iplag koatd tn  ouyypadn
omnolaodnmote epyaciag ota mAaiola tou M.M.Z.EX. (N. 2121/1993) kabwg kat
nelBapykd napantwpata cupdwva pe to apbpo 23 tou M.A. 160/2008. & nepintwon
Slamotwpeévng AoyokAOTING 0o/n HETAMTUXLAKOG/N dottnTAg/Tpla elvatl duvato va
Slaypadel amno 1o MN.M.Z.E.X. ue anddpaon tng Zuvéleuong tou Tunuatog. E8ikotepeg
TEPUTTWOELG AoyokAomn¢ Ba eumintouv otnv appodiotnta tng Emttponng Asovtolo-
ylag tou 16pUpartoc.

5.3 NMapakoAovdnon padnudrtwv

(a) To povtého doitnong tou M.M.Z.E.X. analtel TNV Katd mpdowmno napakoloubnaon
ano evéladepopuevou GoltnTEG OAWV TwV Pabnudtwy. 2e kKABe mepintwon UTIAPXEL N
Suvatotnta mapadoong UEPOUC TWV HABNUATWY HE TN Xpron HEBOdwv pabnong amo
amnootaon.

(B) OAa ta Mabruata mpolmoBEéTouv Tn OTEVR OUVEPYAOIA TWV HETATITUXLOKWV
doltnTwyv pe tov SLdAcKovVTa KAl AMALTOUV TNV KATA To duvatov CUVEXN TMapoucia
TouC¢. H mopouocia tou ¢oLtnNT €lvol UTIOXPEWTIK O OAEG TIC OKASNUOIKEC
UTIOXPEWOELC KABE pabnuartog.

(v) @outntig n powtntpla mou amouoclalel and Mabnua yla meplocotepeg and duo
OUVQVTHOELG OTTOTUYXAVEL OTO UABNUa auto kol 6ev pmMopel va TMPOCEABEL OTIG
e€etaoelc. OL emumAéov amouaoieg eival duvatov va BewpnBouv SikaloAoynUEVEG Kal
VO ETUTPATIEL N CUUTANPWON Tou padnuartog, epocov katatebel otn 2.E. kol KplOel
BETIKA N TEKUNPLWHEVN altnon tou ¢ottnth. To cUVOAO TwWV amouclwv Sev pmopetl
OUWC og Kaula mepimtwon va umnepPaivel To oo amd To cUVOAO TWV HABNUATWV
mpaypatonowdnkav.
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5.4 AtoAdynon goitntwv

H afloAdynon tng emiboong tou doltnth yivetal HE akEPALOUC Kal pLooug Babuoug
otnv KAlpoka and 0 (undév) éwg 10 (6€ka). OL Babuotl amod 5 (mévie) €wg 10 (6€ka)
Bewpeltal OTL KAAUTITOUV TIG QMALTAOELS TOUu padnuatog. Ou doltntég €xouv TNV
Suvatdétnta va e€etaoTouv ota pobnuata mou £xouv mapakoAouBnost pla popd oto
TENOG Tou efaunvou mapakololBnong kat pla ¢opd Tov ZemtépPplo tou iSlou
okadnuaikol €touc. Ze mepimtwon mou ¢oltntig AdBel Babuod xaunAotepo tou 5
(mévte) umoxpeouTtal va emMovaAABEL TO QVIOTOWXO MABNUA KATA TO EMOUEVO
akadnuaikd €toc. e auti tnv Tepimtwon o doltntAg €xeL t Suvatotnta va
OVTLKATAOTHOEL TO LABNUA OTO OTIOLO ATIETUXE UE VEO HABNUa TNG ETUAOYAG TOU.

Y& nepimtwon kat SeUTepnG amotuyiag oto 6o pabnua, o pottntng Staypadetal ano
to N.M.Z.EX.

H M.A. purnopel va BaBuoioynBel anoé tov EmPBAEnovta kat tnv Emtponr) A¢loAdynong
otnv 6la KAlpaka pe aképata f pwon povada. O pécog 6pog Babuoloyiag mou
TIPOKUTITEL SLOOPPWVETAL OE APLOUO TIOU UIOPEL val TTEPLEXEL LEXPL Kol U0 dekadika

bndia.

5.5 Baduog¢ Merantuyiakou AimAwuarog Eidikevong Epevvntikou Xapaktipa (MAE-
EX)

O BaBuog tou MAE-EX umoloyiletat wg €€ng: O BaBudg amd kabe éva amod ta
MabBnpata mou napakolouBnoe pe emtuxia o poltntrg otn SLAPKELD TwWV OTIOUSWVY
Tou, KaBwg kat o Babuog tng M.A. moAAamAacLaleTal e TOV apPlOUO TWV TIOTWTLKWVY
povadwv Tou avtlotolouv oto Mpoypappa Metamtuxlakwy Inouvdwv. To dbBpoloua
TWV EMIUEPOUC YIWVOUEVWY Slatpeital pe to oUvoAlo twv ECTS (120) kat e€ayetal o
BaBuog AumAwpaTog, 0 omoiog Umopel va epLléxel péxpt katl dvo dekadka Pnodla.

O BaBuog tou MAE-EX amo 8.50 kot avw xapoktnplletal wg «Aplotoy.
O BaBuocg tou MAE-EX a6 6.50 éwc 8.49 yapaktnpiletotl wg «Alav KaAwgy.
O BaBuog tou MAE-EX a6 5.00 éwc 6.49 yapaktnpiletol wg « KaAwgy.

5.6 Nwooa Atbaokaliog
EAANvIKA kat AyyAwn Nwooa.
5.7 Abaktikn kat Epevvntikny Antacx0Anon twv METAMTUXLAKWY QOLTNTWV

OL Metantuytakol @owtntég/tpleg eivat Suvatov, Uotepa amd amddacn TG
Juvéleuonc tou Tunuatog NMAnpodopiknc, va emikoupouv Kabnyntég tou TUAMOTOC O
bpoVTIOTNPLOKEG OOKAOELS H/KaL epyaoctipla tou [pomtuxtakol Mpoypappatog
Inoudwv, KOBWE KAl VoL CUMHUETEXOUV OE EPEUVNTIKA £€PYQl KAL TIPOYPALUOTO, OXETLKA
LLE TO ETLOTNOVIKO TOUC QVTIKELUEVO.
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Baowkn emdiwén tou MN.M.Z.E.X. amoteAel n oUvéeon Twv HeTAMTUXLOKWY doltnTtwv/
TPWV UE Ta BeopoBeTnuéva epeuvnTikA gpyacthpla tou Tunuatog MAnpodopiknc,
MEOW TNG CULUETOXNG TOUG OE EPEVUVNTLKA £PYO TIOU EKTEAOUVTOL O€ QUTA.

5.8 Evapén kau kartadson autnoswv

H évapén tou MN.M.Z.E.X. mpaypatonoleitatl tTnv 1" OktwPpilou kABe nuepoAoylakou
€TOUC, EVW N KOTABeon alTOEWV YIVETAL O XPOVIKO Slaotnua mou Kabopiletat
€ykalpa amo tn Zuvtoviotiky Emttponn yla kabe nuepoAoylako £Toc.

H kataBeon artnocswv twv Avefdptntwyv Imoudaotwv Umopel va yivetal kaBoAn tn
SlapKelo TOU nuepoAoylakoU €£Toug, PEXPL SUO HMAVEG TPV TNV €vapén tou Kabe
E€aurvou.

6. Aettoupyia tov N.M.Z.E.X.

6.1 Xpovikn ditapkeia Asttoupyiag touv MN.M.Z.E.X.

To Mpoypappa Metamtuylakwy Imoudwv Epeuvntikol Xapaktripa Ba Asttoupynoel
HEXPL Kal TO akadnuaiko €tog 2025-2026, omote kat Ba afloloynBei n duvatdtnta
OUVEXLONG TNG Aettoupyiog tou.

6.2 lNnyég¢ xpnuarodbotnong tov N.M.Z.E.X.

Ta Asttoupytka £€oda tou MN.M.Z.E.X. Ba kaAUmtovtal amno ta TéAn eyypadng, Kat anod
™ ouvépoun Kal umootnpln twv umoAowmwv M.M.Z.EX. tou ALNA.E., ta omoia
SlaBétouv TEAN doitnong. To UYPo¢ Twv TeAwv gyypadng sivatl 500 supw, OGO TO
omnoio Ba xpnowpomotnBei kupilwg yla TNV evioxuon T KVNTIKOTNTAC TwV PoLTtnTwyV o€
S1e0vn ouvEdpla kal TN SNUOGCLELON EPEUVNTIKWY EPYOOLWV.

ErmutAéov, to KOOTOG Acttoupyiag tou Ba kaAudpBel amd Tov MPOUMOAOYLOUO TOU
AleBvoug Mavenotnuiouv tng EAAGSoC (Al. MA.E.), Tov mpolmoAoylopo Tou Yroupyeiou
MNaidelag kat Opnokevpatwy, dwpeé, MAPOoXES, kKAnpodotnuata Kol Kabe eidoug
XopNnYLeC popEwv Tou SNUOGCLOU TOUEQ, OTIWCE OPLOBETELTAL OTNV TIEPIMTTWON A’ TNE TTap.
1 tou GpBpou 14 tou v. 4270/2014 (DEK 143 A'), 1} TOU OLWTLKOU TOUEQ, TTOPOUG ATIO
EPEUVNTIKA TPOYPAULATA TWV EPEUVNTIKWVY EPYAOTNPLWY TOU OLKELOU TUAMOTOC, LEPOG
Twv €006wv tou ESikou Aoyaplaopol Kovduliwv Epeuvag (E.A.K.E.) Tou AleBvoug
Maveniotnuiouv tng EAAadoc (AILMA.E.).

6.3 YAwkotexvikn urtodoun

Ma tn Asttoupyla Tou mpoypappatog Ba xpnowlomnolnBel n UTAPXoUCoa UALKOTEXVLKN
urodoun tou Tunuatog MAnpodoplkng, n omoia mepllappavel xwpoug dibaokaAiag
Kal epyaotipla, KotadAAnAa eomAlopéva He ouUyxpova pEoa SldaokaAiag Kol
NAEKTPOVIKOUC UTIOAOYLOTEG, KaBwg kat n BiBALoOnkn. EmutAéov, Ba yivel xprion tng
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UALKOTEXVLKNG UTIOSOUNAG TwV BEoU0BeTNUEVWY EPELVNTIKWY EpyaoTnpilwy Tou Tunua-
10G NAnpodopikng (PEK 836/t.B/30-03-2016 kat QEK 628/1.B'/23-02-2018): «ANANAe-
niépaong AvBpwrou pe Mnxavég», «Aladiktuakwv Yninpeowwv kat AcddAelag MAnpo-
doplwvy», «Blopunxovikwv Kol EKmotdeuTikwyv EVOWHATWHEVWY ZUOTNUATWVY» Kol
«MNponyuévwyv Ekmatdeutikwyv Texvoloywwv kat Edappoywv Kivntwyv ZUCKEUWV».

6.4 AvaAutikog tpolinmoAoyLlouog, avaAuaon Tou KOoTtou¢ Asttoupyiacg

To etiolo kéotog Asttoupyiag tou M.M.Z.E.X. untoAoyiletal oe 30.000 € kol KATAVE-
METAL, WG €ENG:

A/A Katnyopia Aanavng Evpw Nocooto

1 |Aamdveg Anpooieuong og Emotnpovika Meplodika 3.000 10%

2 |[Zuppetoxn Goutntwy og Zuvedpla 5.000 16,66%

3 |AwowknTikn Kat Texvikn Yrmootnpén 3.000 10%

4 | Aamdveg Metakivnong 5.000 16,66%

5 |Avavéwon - Zuvtrpnon E€omAlopou 3.000 10%

6 |Avalwolua 1.000 3,34%

7 |Ynotpoodieg - BpaPeia 1.000 3,34%
ZUvoAo AsLToupyLkwv darmavwv 21.000 70%
ALTIAE. 9. 000 30%
2YNOAO EZOAQN 30.000 100%

7. Opyava dloiknong
7.1 YuykAntog tou AlMA.E.

H ZuUykAnto¢ (Awolkovoo Emutpomn)) elvat 1o oppodlo opyavo yla to Bépata
akadnuaikoL, SLOLKNTLKOU, OpYAVWTLKOU KOlL OLKOVOULKOU Yapakthipa tou N.M.Z.E.X.

7.2 JuvéAeuon Tunuatog

H Juvéleuon Tunpatog amoptiletat amd tov Mpodedpo kat ta péAn A.E.M. tou
Tunuoatog NMAnpodopIknc.
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7.3 Zuvroviotikn Erutponn (X.E.)

H Zuvtoviotik Emitpon (2.E.) tou M.M.Z. anaptiletal ano névie (5) péAn A.E.MN. tou
Tunuoatog MAnpodopIKnC, TIOU €XO0UV AVAAABEL LETATITUXLOKO £€PYO KoL EKAEyovTal amo
TN ZuvéAeuon tou Tunuatog pe dtetn Bnteia. H Bnteia tou Mpoédpou tn¢ I.E. pumopel
va avavewBel pia dopa. H I.E. eival apuodia yla tv mopakoAolBnon Kal to
OUVTOVLOMO TNG AELTOUPYLOG TOU TIPOYPAMLATOG.

7.4 Erutpony Metantuytakwv Znovdwv (E.M.Z.)

H Emutponty Metamtuxlokwy 2Zmoudwv cuotrvetal o€ KABOe 16pupa, amoteAeital and
Tov Avtutputavn Akadnuaikwyv YmoBéoswv, o omoiog ekteAel xpén Mpoédpou Kat Toug
Koountopeg tou owkeiou I6pupatoc.

7.5 AievSuvrncg

O AteuBuvtnig tou M.M.Z.E.X. elvat pélog tng 2.E. kat opiletat pall pe Tov Avaminpwtn
Tou, pe amodaon TG ZuvEAeuong tou TUAATOG yia SLeth Bntela. MNpoedpevel tng 2.E.,
elvat pélog A.E.M. mpwtng Badbuidag n tng Babuidag tou avamAnpwtr. O Alevubuvtrg
Tou N.M.Z.EX. éxeL tn Slowkntiki pépwuva tou M.M.Z.EX. kot tnv €uBivn 1Nng
QMOTEAECUATIKNAG €POPUOYAG TOU Tpoypappatog omoudwv. Elonyeital otn uvro-
vIoTIkN Emutpomnn kot otn Xuvéleuon tou Tunuatog MAnpodopikng kabBe B€pa mou
adopad tnv anoteAeopatikn edappoyn tou MN.M.Z.E.X.

O AieuBuvtng 6ev pmopel va €xelL meplocotepeg and dV0 (2) cuvexOueveg BnTeieg Kat
Sev Sikatoutal emuTAéov apoLPn yla To SLoLKNTKO ToU £€pyo w¢ AleuBuVTAG.

8. Npapparteio

H Mpappateia tou Tunpoatog MAnpodopikig Ba mapdoxel TNV amapaitntn ypopuo-
telakn vnootnptén oto M.M.Z.E.X. Oa eivatl appddia yia tnv Staxeiplon tou ypoppa-
TELAKOU ouothpatog tou M.M.Z.E.X. kaBw¢ kat yla tTnv €kdoon emionuwv gyypadpwv
Ttou N.M.2.E.X.

ErumAéov, eivat duvat n mpoéoAnPn s€wteplkol cuvepyatn Tou Ba aokel xpén
VPaUUOTEIOG HE €uBlvn NG Z.E. KOl PETA OO OXETIKA TPOOKANon ekdnAwong
evlladépovrog.

9. Texviko NPoowWKO

To TeEXVIKO MPOOWTIKO Tou Tunuoato¢ MAnpodoplkng Ba MapAcyeL TNV amapaitntn
TEXVIKA umooThpLEn oto M.M.Z.E.X.

ErmutAéov, elval duvati n avaAndn KaBnkovtwy TeXVIKOU amo eEwTEPLKO CUVEPYATN,
pe euBuvn NG 2.E. Kal LETA OO OXETIKN IPOOKANOoN ekGNAWONC evoladEpovTod.
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10. Ermdoyn peTAmTUXLOKWY dpoLtnTwV
10.1 AptBUOC TWV UETATTTUXLOKWY (QOLTNTWV

O aplBuog Twy eloaktéwv oto MN.M.Z.E.X. oplletal Katd avwTaTo OPLO O £LKOCL TIEVTE
(25) kata €to¢. EmumAéov Tou aplBpol Twv El0AKTEWV yivovtat dektd kat peAn E.E.M.,
E.ALN. kot E.T.E.M., mou elval katoxot titAou TOoU MPwWTOU KUKAOU omoudwv A.E.l.,
obudwva pe ta opl{opeva oto apBpo 34, map. 8 Tou v. 4485/2017.

H katavoun Twv €l00KTEWV yivetal pe amodacn tng ZUVEAEUONG TOU TUNUOTOG
MAnpodopLkng.

10.2 Kpttnpia eniAoyng

e BaBuoloylia: Yuvektipnon tou Babuou mtuyiovu, tng Babuoloyiag ota mpomntu-
XlOKA poBrpata mou €lvol OXETIKA HE Ta padnpata tou MN.M.Z.E.X. Kal Tou
BaBuol mruxloKAG [ SUTAWHATIKAG gpyaoiag (6mou autr TpoPAEmeTaL OTO
TIPOTITUXLOKO €Tinedo).

e [AwooopdBela: H motonolnuévn anod enionuous Gopeig yvwaon tng ayyAKNG
YAWOOOG, OTWG TIPOKUTITEL OO TNV KATOXN EVOC amo ta e€n¢ rruyia: (a) EAAnvL-
KO Mtuxio Mwooopabelag yia tnv AyyAwkn NMwooa emumédou Touldylotov B2 n
aA\o ooduvapo, onwe m.x. Lower Cambridge 1 Michigan, k.a., (B) IELTS, pe
ehdyloto Babuo 6 mou va €xel anoktnOel oTo NUEPOAOYLAKO £TOC UEXPL TECTEPQ
Xpovia mpLv ano tn dnuocisuon tng mpoknpuéng, (v) TOEFL, pue eAaxioto Babuo
180, mou va €xeL anokTnOel 0TO NUEPOAOYLAKO £TOC HEXPL TECCEPA XPOVLA TIPLV
ano tn dnuocisuon Tng mpoknpuéng kat (8) mruyio and AyyAddpwvo Navemniotn-
pLo n mruxio AyyAking dprloloyiag, (g) emapkela ayyAkng yYAwooog mou xopnyet
To KEVIpo E&évwv yAwoowv Ttou TEI AM.O. Ie mepimtwon un Umopéng
TILOTOTOLNTIKOU YAwooopaBelag eivalt duvaty n Olevépyela e€€taong tng
AyyAwnc Nwooag ano to MN.M.2.E.X.

® JUVEKTLUNON TNG EPEUVNTIKAG KOL EMOYYEAUATIKAG EUTELpiag TwV umoPndiwy
TIoU aToSELKVUETAL ATTO OXETIKA Eyypadal.

10.3 Yriotpoisg

MNa toug amodoitoug tou TuRuatog NAnpodopikig eivat duvatov va mpoodEpovral
Boelc unotpodiag ava akadnpuaikod €toc. To mMANBog Twv unotpodlwy Ba kabopiletatl
VEVIKA KABe xpoOvo amo tnv Zuvéleuon tou Tunuatog MAnpodopLkig.

H anédoon twv unotpodpwv Ba yivetal pe Baon tnv uPnAotepn yeviky Babuoioyia
ano tn Alota twv §éka KaAUTEPWV BabuoAoylwyv Tou oNUELWONKOV OTO TIPONYOUEVO
oKadNUAikO £t0¢. O aplBUOC TWV UTMOTPOPLWV QVEPXETOL O TPEIC HE Ta £EAG
xapaktnpotikd: O/H 1°/" oge PaBuoloyia amodottog/tn mou Ba emhéfel va
napakoAouBnioet to MN.M.2.E.X. Ba anaAldooetal ano to 100% twv teAwv gyypadng,
o/n 2°M ané to 75% kat o/n 3°" and to 50%.
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EmutAéov, elvalt Suvaty n amodoon umMoTpodPlwv apLOTEIOG Kal OovTamoSoTIKAG
urnotpodlag oe evepyolG HETAMTUXLAKOUC GOLTNTEC/TPLEG, UE KpLTpla thv emidoon
TOUG OTA HABUATO KoL TLG TEXVIKEG /KL ETILOTNHOVLIKEG LKOVOTNTEG TTOU SLaOETOUV.

11. At6AOKOVTEC

OL 616aokovteg oe MN.M.Z.E.X. mpoépxovtal and puéAn A.E.M., E.E.N., E.ALN. kot E.T.E.I.,
1 opdTiHoug KaBnyntég tou Tunuatog NMAnpodopikic i AAAwv Tunudatwy tou ALNA.E.
N dMwv A.E.l. tng nuedamng kabwg kot kabnyntég tng aAAodamnig n S16AcKOVTEG
oUpdwva pe to MN.A. 407/1980 (A" 112) r) to apbpo 19 tou v. 1404/1983 (A" 173) } Tnv
nap. 7 tou apBpou 29 tou v. 4009/2011.

H wplaia apoBn ywa t ddaockaAia oto MN.M.Z.E.X. kaBwg kal To k6otog emnifAedng
G Metamtuxiakng Awatpprc kabopiletalt amd T ZuvEAEuon TOU THUAMOTOG
MANpPodopIKNG LETA amo elonynon Tou AteuBuvtn tou M.M.2.E.X.

Otav 6ev eival edpwkty n kataBoAn oapolprc ota péAn A.E.M. tou TuAMOTOG
NMAnpodopikng, Ba eival duvatr n kKAAuPn Twv TeAwv eyypadng o Stebvr) cuvédpla
Kol Twv €€006wvV UETAKIVNONG KOl SLOUOVAG TTOU TIPOKUTITOUV ATlO TNV CGUUMETOXA TOUG
O€ QUTA, HETA oo anodaon TnG ZuvéAeuong Tou TURUATOC.
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12. Neprypappata Madnuatwv (MTAPAPTHMA)

Module Name: (A.1) Applied Cryptography

Aim

This module focuses on improving knowledge on modern cryptography and on
practical techniques about how to appropriately apply cryptographic algorithms,
combined with appropriate hardware implementations and cryptographic key
management techniques to solve information security problems.

Learning Objectives

The learning objectives include the comprehension, analysis and applicability of the
mechanisms of encryption, authentication, integrity, as well as cutting-edge
technologies such as digital signatures, homomorphic encryption and Blockchains. The
course will analyze the mechanisms and solutions used in real systems focusing on the
way the required security is achieved. Such systems include electronic IDs, electronic
payments and telecommunications. Participants will have the opportunity to gain
important knowledge about the use of cryptography and information systems
protection mechanisms and through this familiarity to be able to study, analyze,
research and suggest ways to protect information for any processing environment.

Learning Outcomes
On successful completion of this module, students should be able to:
e Analyze scientific research papers and describe the use of cryptographic
algorithms to satisfy security requirements.
e Propose appropriate algorithms and cryptosystems based on the system’s
security requirements.
e Develop cryptosystems to satisfy confidentiality, integrity and authentication
requirements.
e Design cryptographic authentication and key agreement protocols, as well as
zero-knowledge. Protocols.
e  Explain the use of trust services and the corresponding legal framework.
e Analyze security properties for blockchains and propose appropriate uses.
e Deploy blockchain solutions to satisfy security requirements.

Bibliography

[1] A. J. Menezes, P. C. van Oorschot, and S. A. Vanstone (1996) Handbook of
Applied Cryptography ISBN 0-8493-8523-7. Available online:
http://www.cacr.math.uwaterloo.ca/hac/

[2] William Stallings. Cryptography and Network Security: Principles and Practice,
7th Edition, Pearson, 2017, ISBN-13: 9780134444284.

[3] Xiwei Xulngo WeberMark Staples, Architecture for Blockchain Applications,
Springer, 2018, https://doi.org/10.1007/978-3-030-03035-3
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[4] Pethuru Raj, Ganesh Chandra Deka (Eds), Blockchain Technology: Platforms,
Tools and Use Cases, Volume 111, Advances in Computing, 2018
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Module Name: (A.2) Advanced Programming and Rich Internet
Applications

Aim

The aim of this module is to introduce students to advanced programming concepts in
the areas of Object-Oriented Programming, multiplatform development, and Rich
Internet Applications.

Learning Objectives

The learning objectives include the knowledge, comprehension, applicability, analysis,
design, and evaluation of advanced programming codes with the JavaFX framework.
Moreover, students will be taught to transfer windows applications to all major mobile
platforms (Android, iOs, Windows) as well as techniques on design and develop Rich
Internet Applications.

Learning Outcomes
Upon successful completion of the course, students should be able to:

e design, implement, document, test, and debug, utilizing modern design
patterns, for the following types of software:
= general software
= user interface components
=  multiplatform (including mobile platforms) software
= Rich Internet applications

e discuss the aforementioned software in a productive way using appropriate
terminology of the cognitive field.

e |ocate, interpret and combine source codes written in a variety of languages
including java, javafx, python, javascript, html, and css in order to solve realistic
problems

e search, analyze and synthesize data and information, using the necessary
technologies

e work autonomously

e promoting free, creative and inductive thinking

Bibliography

[1] Paul Deitel, Harvey Deitel, Java SE 8 06nydg yia Mpoypappatioteg, Tpitn
‘Ekboon, M. Tkioupdag, ISBN: 978-960-512-6827.

[2] Liang Y. D, Elcaywyn otov MNpoypappatiopd Java, 10n Ekbdoon, 2015, EkdooEL
TUOAa, ISBN: 978-960-418-500-9.

[3] The Java Tutorials, Oracle, https://docs.oracle.com/javase/tutorial/

[4] Chairi Kiourt, Cross Platform mobile development,
http://mphilcie.teiemt.gr/moodle/pluginfile.php/184/mod resource/content/1
/cross-platform%20mobile%20app%20development%20with%20Javafx-2-2.pdf
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Module Name: (A.3) Mobile Robots

Aim

This module aims to provide students with extended knowledge and skills concerning
intelligent mobile robots’ construction, navigation, locomotion and autonomous
operation in research and industrial activities.

Learning Objectives

The learning objectives include the brief critical review and analysis of current
autonomous intelligent robots as well as the consolidation and extension of knowledge
in robotics applications. Provide a practical understanding of robotic navigation and
locomotion also towards robot localization, obstacle avoidance. Provide an in-depth
understanding of the theory and practice of autonomous intelligent mobile robots
including principles of control architectures, activity tracking and modeling.
Demonstrate how the aforementioned techniques and technologies impinge on
research and industrial activities.

Learning Outcomes
On successful completion of this module, students should be able to:
e Develop skills in programming of a mobile robot to perform increasingly
sophisticated tasks.
e Select the most appropriate techniques for planning a movement.
e Decide any robotic assistance in interesting and challenging problems, e.g. in
rescue missions, by multi-robot coordination, etc.
e Assess the “big picture” aspects of developing fully autonomous intelligent
robots.
e Develop the skills required to carry out research and development in the
industry or academia.

Bibliography

[1] Gaurav S. Sukhatme, Stefan Schaal, Wolfram Burgard and Dieter Fox, “Robotics
Science and Systems II,” MIT Press, 2007, ISBN: 9780262693486.

[2] Ulrich Nehmzow, “Robot behaviour: design, description, analysis and
modeling,” Springer, 2009, ISBN: 9781848003965.

[3] Roland Siegwart, lllah R. Nourbakhsh and Davide Scaramuzza, “Introduction to
Autonomous Mobile Robots,” MIT Press, 2" Edition, 2011, ISBN:
9780262195027.

[4] Kasper Stoy, David Brandt and David J. Christensen. “Self-Reconfigurable
Robots. An Introduction,” MIT Press, 2010, ISBN: 9780262013710.

[5] PJ McKerrow, Introduction to Robotics, Addison-Wesley, 1991, ISBN:
0201182408
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Module Name: (A.4) Computational Intelligence

Aim

This module aims to teach a number of paradigms for machine learning including
(un)supervised learning, knowledge representation, reasoning, automated (computer)
decision-making, and optimization (stochastic) in practical applications. Care will be
given to implementation issues including implementation via the Internet.

Learning Objectives

The learning objectives include the knowledge, comprehension, applicability, analysis,
design and evaluation of biologically-inspired or otherwise, methodologies for inducing
a decision-making “intelligent” function from the training data. Specific concepts and
models are introduced including classic Computational Intelligence schemes such as
artificial neural networks, fuzzy systems as well as uncertainty managing schemes and
stochastic (evolutionary, etc.) optimization techniques. Additional topics of interest
include extended Computational Intelligence schemes such as alternative decision
support systems, reasoning/logic-based schemes, hybrid intelligence fusion as well as
combinations of all aforementioned methodologies. A unifying approach to
Computational Intelligence will be shown based on Order Theory via the unification of
disparate types of (partially ordered) data.

Learning Outcomes
On successful completion of this module, students should be able to:
e  (Critically evaluate different computational intelligence methodologies.
e Decide whether a specific practical problem can be dealt with a computational
intelligence methodology.
e Choose the best computational intelligence methodology for application in a
specific problem.
e Develop effective / efficient synergies of computational intelligence methodolo-
gies in response to a practical problem.
e Anticipate future problem demands towards an optimal development of a com-
putational intelligence methodology.

Bibliography

[1] L. Rutkowski, “Computational Intelligence: Methods and Techniques,”
Heidelberg, Germany: Springer-Verlag, 2010, ISBN: 978-3-642-09515-3.

[2] S. Sumathi, S. Paneerselvam, “Computational Intelligence Paradigms: Theory &
Applications using MATLAB,” Boca Raton, Florida: CRC Press - Taylor & Francis
Group, 2010, ISBN: 978-1-4398-0902-0.

[3] A.P. Engelbrecht, Computational Intelligence: An Introduction, 2™ ed.”
Chichester, England: John Wiley & Sons Ltd, 2007, ISBN: 978-0-470-03561-0.

[4] V.G. Kaburlasos, G.A. Papakostas, Introduction to Computational Intelligence — A
Holistic Approach. (in Greek) Hellenic Academic Ebooks (www.kallipos.gr), 2016.
(https://repository.kallipos.
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[5] V.G. Kaburlasos, A. Kehagias, “Fuzzy inference system (FIS) extensions based on
lattice theory,” IEEE Trans. Fuzzy Systems, vol. 22, no. 3, pp. 531-546, 2014.
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Aim

Module Name: (A.5) Machine Learning

This module aims to introduce the main principles of traditional machine learning
algorithms as well as modern deep learning models and their applications.

Learning Objectives
The main learning objectives include the ability to understand the operational
principles of the machine learning algorithms and to use them towards developing
intelligent systems.

Learning Outcomes
On successful completion of this module, students should be able to:

Analyze scientific research papers and describe machine learning algorithms.
Construct and pre-process datasets.

Understand and apply Deep Learning models.

Understand and apply Natural Language Processing algorithms.

Apply pattern recognition algorithms in order to distinguish different patterns.
Apply machine learning algorithms using Python, Scikt-Learn, Keras and
Tensorflow.

Build a machine learning system.

Analyze the performance of a machine learning system.

Bibliography

[1]
[2]

[3]
[4]

[5]

[6]

R.O. Duda, P.E. Hart, D.G. Stork, “Pattern Classification”, 2nd Edition, Wiley-
Interscience, 2000, ISBN 978-0471056690.

S. Theodoridis, K. Koutroumbas, “Pattern Recognition”, 4th Edition, 2008,
ISBN 978-1597492720.

Scholkopf and Smola, Learning with Kernels, 2002.

Y. LeCun, Y. Bengio, G. Hinton, "Deep learning", nature 521 (7553), 436-444,
2015.

lan Goodfellow, Yoshua Bengio, Aaron Courville, "Deep Learning", MIT Press,
2016.

Aurélien Géron, “Hands on Machine Learning with Scikit-Learn, Keras and
TensorFlow”, 2nd edition, OReilly, 2019.
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Module Name: (A.6) Algorithms and Systems for Big Data Processing

Aim

The efficient processing, storage and transmission of Big Data imposes significant
challenges. The module aims to introduce some modern techniques, systems and
platforms for effective Big Data analysis and processing. Since the topic of Big Data is
rather broad, the module concentrates mainly on technologies developed within the
context of the Apache Spark open source system. Spark is a modern and effective
system for distributed Big Data Processing and within its context it is possible to study
many problems related to Big Data and confront them effectively. At the context of Big
Data, deep learning techniques are particularly effective and the module will introduce
some of them. With the module, students will gain considerable experience on
storage, processing and analysis of Big Data.

Learning Objectives
The main learning objectives include the ability to analyze, design and implement
systems for Big Data storage, processing and analysis.

Learning Outcomes
On successful completion of this module, students should be able to:

e Understand the fundamentals of Big Data: Basic Concepts of Big Data (Volume,
Variety, Velocity, Veracity, Validity and Volatility). Applications of Big Data with
emphasis on Bioinformatics, usage case studies, open research problems,
requirements for Big Data processing platforms.

e Familiarize with basic Big Data Processing Principles: Scaling, Efficiency, Fault
tolerance, MapReduce/Hadoop, Hadoop Distributed File System (HDFS), Spark
core, Spark SQL, Spark Machine Learning.

e Understand the principles of real time Big Data processing: real time stream
processing, real time data processing, in memory data processing, Spark real
time streaming with DStreams and with the new structured stream API.

o Exploit some effective approaches for Big Data: The Resilient Distributed Data
Sets (RDDs) of Spark and their implementation, Application Development with
RDDs, Spark high level APl (DataFrames, DataSets, Spark SQL), Cluster
Computing on Spark (standalone cluster management, Apache YARN, Apache
Mesos, Cloud-based deployments).

e Introduce Big Data Analytics at the framework of Spark Machine Learning
(Spark Mllib and Spark ML): Feature Extraction, Dimensionality Reduction,
Principal Components Analysis, Binary and Multiclass Classification, Clustering
techniques, Bayesian Inference, Text Analysis, Intoduction to deep learning and
its applications for Big Data.
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Module Name: (B.1) Security and Privacy in Cyberphysical Systems

Aim

This module aims to provide students with extensive knowledge and skills to make a
holistic approach on identifying and satisfying security and privacy requirements for
cyberphysical systems, the driving force of modern culture and an integral part of
critical infrastructures, industrial systems, smart cities and transportation, agriculture,
smart homes, e-health and more.

Learning Objectives

The learning objectives include the thorough understanding and analysis of the threats
and security and privacy challenges and requirements for the protection of
cyberphysical systems. This will be done in conjunction with the study of the attack
surface on such systems, which formally allows attackers to exploit possible
vulnerabilities in communications, the devices themselves and in data management
processes. The study of standardized information security management methodologies
and of the applicable legal framework will provide the means to approach the issue in
a systematic manner. By participating in case studies that will be analyzed during this
course, participants will be able to identify the threats and security measures of
information and privacy-preserving solutions that can be deployed to shield these
systems in various application domains.

Learning Outcomes
On successful completion of this module, students should be able to:
e Analyze scientific research papers and describe the role of cyberphysical
systems and their needs from a security perspective.
e Analyze security and privacy requirements for various deployment
environments.
e Analyze threats and vulnerabilities and methods that can be used by a threat
agents to deploy an attack.
e Apply standardized information security management methods that can be
used to secure information systems.
e Identify privacy issues and propose privacy-preserving solutions that can
efficiently address them.
e Familiarize with open source platforms used for the management of
cyberphysical systems and their data

Bibliography
[1] Alcaraz, C., Security and privacy trends in the industrial internet of things.
Springer, 2019. https://doi.org/10.1007/978-3-030-12330-7
[2] S. Ziegler, Internet of Things Security and Data Protection, Springer
International Publishing, 2019. https://doi.org/10.1007/978-3-030-04984-3
[3] Refsdal, B. Solhaug, and K. Stglen. Cyber-Risk Management. Springer, 2015.
https://doi.org/10.1007/978-3-319-23570-7
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Module Name: (B.2) Advanced Control Systems

Aim
The aim of this module is to introduce students to synthesis and analysis of advanced
control systems.

Learning Objectives

The learning objectives include understanding modern methods of Automatic Control
Systems, with Flow Graph and State Space modelling, their mathematical description
and modelling, study their behavior and their correction, as well as the connection
with the classical study methods of Control Systems (Transfer Function method).

Learning Outcomes
Upon successful completion of the course the student will be able to:
e Describe in State Space model of Control System
e Converts a Control System from State Space model to Transfer Function Model.
e Examine Controllability and Observability of Control System.
e Be able to correct the System with various ways of correction.
e Be able to study all of the above with Matlab and Computer Control.

Bibliography
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Prentice Hall, 1995, ISBN: 0-13-309832-X.
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2001, ISBN: 0750651008.
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System Analysis and Design with Matlab,” Ed. Marcel Dekker, 2003, ISBN: 0O-
8247-4038-6.

[4] Norman S. Nise, “CONTROL SYSTEMS ENGINEERING”, JOHN WILEY & SONS,
2006, ISBN 13 978-0470-54756-4.

[5] FARID GOLNARAGHI, BENJAMIN C. KUO, “Automatic Control Systems”, JOHN
WILEY & SONS, 2010, ISBN-13 978-0470-04896-2.

[6] Richard C. Dorf, Robert H. Bishop, “Modern Control Systems” Prentice Hall,
2011, ISBN-10:0-13-602458-0.

[7] M. Sami Fadali, Antonio Visioli, “Digital Control Engineering Analysis and
Design,” Elsevier, 2013, ISBN 978-0-12-394391-0.

[8] Lazaros Moysis, Michail Tsiaousis, Nikolaos Charalampidis, Maria Eliadou,
loannis Kafetzis, "An Introduction to Control Theory Applications with Matlab",
Editing and coordination: Lazaros Moysis http://users.auth.gr/lazarosm/.

[9] Control System Toolbox™, User's Guide, R2018a, Matlab.
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Aim

Module Name: (B.3) Computer Vision

This module aims to introduce the main principles of modern computer vision systems
equipped with pattern recognition capabilities, with emphasis to the analysis and
implementation of certain algorithms from the literature.

Learning Objectives

The main learning objectives include the ability to analyze, design and implement a
modern computer vision system, able to understand and interact with its environment
(a scene).

Learning Outcomes
On successful completion of this module, students should be able to:

Analyze scientific research papers and describe computer vision algorithms.
Acquire data from a camera source.

Understand and apply Deep Learning models in computer vision.

Process the acquired image/video data in order to improve their quality.
Extract discriminative features from the image/video data.

Use computer vision algorithms from the OpenCV library.

Build a full computer vision system.

Analyze the performance of a full computer vision system.

Bibliography
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[3]

[4]

R. Szeliski, “Computer Vision: Algorithms and Applications”, Springer, 2010,
ISBN 978-1-84882-935-0.

D.A. Forsyth, J. Ponce, “Computer Vision: A Modern Approach”, 2nd Edition,
Prentice Hall 2011, ISBN 978-0136085928

G. Bradski, A. Kaehler, “Learning OpenCV: Computer Vision with the OpenCV
Library”, O'Reilly Media, 2008, ISBN 978-0596516130.

M. Nixon, “Feature Extraction & Image Processing for Computer Vision”, 3rd
Edition, Academic Press, 2012, ISBN 978-0123965493.
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Module Name: (B.4) Embedded Systems

Aim

This module aims at providing students with advanced knowledge and skills of
embedded systems. Students will be able to model, design and implement complex
systems for the Internet of Things (loT). They will be able to understand the operation
and maintain of many embedded systems in manufacturing and commercial
applications. During the semester students will have a project assignment to design
and implement an embedded system and should be carried out by groups.

Learning Objectives

The learning objectives include the critical review and analysis of many embedded
systems. The module will focus on the design and implementation of embedded
systems, e.g. complex system modeling with SysML, system validation, quantitative
evaluation of embedded systems, electronics, mathematics, embedded computer
architecture, wireless communication systems and “system on a chip” technologies. In
meeting the above many scientific and engineering topics, ranging from control
engineering, integrated circuit design, computer architecture, communication
networks, real-time operating systems, and software engineering, will be considered.

Learning Outcomes

An embedded system is a combination of hardware systems (electrical engineering)
and software systems (computer science) built into equipment that one doesn’t always
recognize as being computerized, such as the system that controls the anti-lock brakes
of a car, the automatic pilot of an aircraft or the sensors and filters used in processing
plants. Embedded systems call for real-time operation, reliability, maintainability, and
cost-effectiveness, which place heavy demands on software (user interfaces, data
processing and machine control) and hardware (I/O, Asics, DSP, FPGA).

Therefore, on successful completion of this module, students should be able to
develop skills in building, programming, and maintaining an embedded system to meet
the above-mentioned specifications and characteristics.

They will also be able to develop skills required to carry out academic or industrial
research and development.

Bibliography

[1] D. Pogaridis, “Embedded Systems”, DISIGMA publications, 2015.

[2] Fabrice Kordon Jérodme Hugues Agusti Canals Alain DohetR. Barnet, L. O’Cull, S.
Cox, “Embedded Systems- Analysis and Modeling with SysML, UML and AADL”,
Wiley-ISTE, 2013.

[3] M. Dasygenis and D.Sountris, “Embedded Systems”, KALLIPOS, 2015.

[4] Peter Marwedel, “Embedded System Design”, EYDOXOS, Springer, 2018.
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Module Name: (B.5) Data Science and Analytics

Aim

Data Science and Data Analytics are both huge fields, but in this course we aim to
cover a broad spectrum of its fundamentals. Should we assume a simplified division of
Data Analysis into creating hypotheses and testing hypotheses, then, definitely this
course aims at the former part: creating hypotheses or in other words, exploring data.

Learning Objectives

Through this course we will learn how to analyze data in order to support the difficult
research processes and workflows, to support researchers by guiding them towards
data understanding and eventually to formulating effective research questions. Data
Science can hardly be considered independently of the related technologies.
Therefore, in this course, all lecture will be realized by presenting the theoretical
aspects in tandem with corresponding applications in the programming language R.

Learning Outcomes

Upon successful completion of the course, students should be able to:

e Reveal hidden yet important patterns through data sets after storingitin a
consistent form that matches the semantics of the dataset, and visualizing
the results.

e To create hypotheses for various research questions and explore data to
test and validate them.

e To transform data including filtering, creating new variables that are
functions of existing variables, and calculating a set of summary statistics.

e To discover relations among variables.

e To apply basic data analysis techniques like regression, classification, and
clustering.

e To look for commands and packages of R to solve problems in various
domains.

e Use a selection of R programming tools to combine with the data science
principles to tackle interesting modelling problems.

Bibliography

[1] The pedagogy of the course is majorly based on the book: Dimitris Bertsimas,
Allison O'Hair and Bill Pulleyblank, The Analytics Edge, Dynamic Ideas, 2016.
ISBN: 978-0989910897

[2] Another excellent book that describes most of the techniques we will discuss in
an intuitive way is: Evans, J. R. (2016). Business analytics. Pearson Higher Ed.!

1 Of course, for each technique (Linear Regression, Logistic Regression, Trees, Clustering, etc.) there
is a plethora of dedicated textbooks, but their focus is out of scope for this class...
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[3] A more manager-oriented approach can be found at the (free or donate) book:
Caffo, B., Peng, R. D., & Leek, R. H. (2016). Executive data science: A guide to
training and  managing the  best data  scientists. Leanpub
https://leanpub.com/eds

[4] If you’'ve never programmed before, you might find Hands on Programming
with R by Garrett (https://rstudio-education.github.io/hopr/) to be a useful
adjunct to this course.

[5] If you get stuck in particular with R, start with Google. Typically adding “R” to a
qguery is enough to restrict it to relevant results: if the search isn’t useful, it
often means that there aren’t any R-specific results available. Google is
particularly useful for error messages. If you get an error message and you have
no idea what it means, try googling it! Chances are that someone else has been
confused by it in the past, and there will be help somewhere on the web. If
Google doesn’t help, try stackoverflow. Start by spending a little time searching
for an existing answer, including [R] to restrict your search to questions and
answers that use R.
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Module Name: (B.6) Mobile and Game Applications Development

Aim
The aim of this course is to introduce students to advanced programming concepts in
the areas of mobile and game development.

Learning Objectives

The course is designed to introduce postgraduate students to theory, methods and
techniques of 2D/3D game development with C# programming language by exploiting
popular game engines. Game development is very popular ICT research and
development area, focusing in applications of diverse fields including entertainment,
cultural heritage, education, artificial intelligence, sociology, military and health
systems. The main goal of this course is to enable students to understand the
importance and the capabilities of advanced object-oriented programming languages,
such C#, and specific software packages referred to as game engines (Unity) for the
implementation of cross-platform (2D and 3D) games. The course also covers a wide
range of Android development topics. More specifically, it provides essential lessons
on various Android SDK libraries, it includes step-by-step lab exercises to build Android
applications and contains guides to build location-aware applications using GPS.

Learning Outcomes
Upon successful completion of the course the student will be able to:
e Describe concepts related to theory, methods and techniques used in game
development.

Develop 2D/3D interactive games for a variety of OS including web (cross-
platform) development.

e Deal with graphical and realism issues for game purposes including lightening,
effects, rendering, sound, particle systems etc.

¢ Implement complex algorithms for the creation of dynamic content.
¢ Interconnect game systems with databases and web services (MySQL, PHP etc)

¢ Investigating relevant material in the international literature, writing a scientific
report, planning a project, working collectively and to solve complex game
development problems. Content

e Create Applications that run on the Android platform

Access and work with the Android File System

Bibliography
[1] Jeremy Gibson Bond, Introduction to Game Design, Prototyping, and
Development: From Concept to Playable Game with Unity and C#, Addison-
Wesley Professional, 2014.
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Sue Blackman, Beginning 3D Game Development with Unity 4: All-in-one, multi-
platform game development (Technology in Action), 2nd ed. Edition, 2013.

Joe Hocking, Unity in Action: Multiplatform Game Development in C# with Unity
5, 1st Edition, 2015.

Alex Okita. Learning C# Programming with Unity 3D, 2015.

The Computer Games Journal (Springer).

Games (MDPI).

Simulation and Gaming (Sage publication).

Games and Culture (Sage publications).

Foundations of Digital Games.

[10] International Conference on Virtual Worlds and Games for Serious Applications.
[11] Meier, Professional Android, 4th ed./2018, HEAL-Link Wiley UBCM ebooks.

[12] Denys Zelenchuk, Android Espresso Revealed, 1st ed./2019.

[13] HEAL-Link Springer ebooks.
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