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Nepypappata Madnpdtwv Xeepivou EEapnvou

Texvnt Nonpoouvn kot Mnxavikry Madnon (Artificial Intelligence and Machine
Learning)

e Introduction to Al, brief historical overview
e Search
o Blind search algorithms
o Heuristic search algorithms
e Adversarial search and games
e Constraint Satisfaction Problems — Constraint Programming
e Support Vector Machines
e Neural Networks
o Perceptron
o Learning Vector Quantization
o Self-Organizing Maps
e Genetic Algorithms
e Rule-based Expert Systems
o Expert based construction
= Uncertainty
= Fuzziness
o Data based construction in the context of machine learning
= (Classification Decision Trees
= Regression Decision Trees
e Hybrid Systems
o Neural Expert Systems
o Neuro Fuzzy Systems
o Evolutionary Neural Networks



E€opuén Asdopévwv (Data Mining)

Eloaywyn — npoenefepyaoio Twv Sedopevwy
e TUmol 6edopgvwy
e [lolotnta dedopévwv
e KabBaplopog kat oAokApwon deSopévwy
e JTOTLOTIKEG TIUEC
e Awakpltomnoinon 6eSopévwy Kat HeTaonUaTiopol Sedopgvwy
e Meiwon Sltaotdoewv
e METPQ OLOLOTNTAG KAL EYYUTNTOC

Yuotadomnoinon
e BaOLKEG EVVoLEC
e K-péool
e JUOOWPEUTLKNA LEpap)LKn cuotadomoinon
e DBSCAN

e Ektipnon cuotadomoinong

e KAtpakoUpevol alyopiBuot (Birch, Cure)

e Juotadomoinon Baocel mpotunou (acadeic K-péool, autoopyavoUpevol xaptegc SOM)

e Avaluon molotntog cuotadomnoinong

Tafwvounon
BaolkEG Evvoleg

e Aévdpa amodaong

e Mn MOPAUETPLKEG TEXVLKEG
ExTiunon mopapETpwy
MNapabupa Parzen
k-NN (k-MAnoléotepol Meitoveg)

e Bayesian Bswpia AnYPng anodpdcewv
Tafvountecg péylotng mbavodavelag
Oswpnua Bayes
Ta&wvountéc MAP (maximum a posteriori)
JUVOPTHOELG KOOTOUC
AmAoikoc (naive) ta€lvountng Bayes

e Bayesian TaflvounTtEg EAAXLOTNG AMOOTAONG
METPLKEG amOOTAONG
Juvaptnon mukvotntag mbavotnTog
MoAUSLACTATEG KAVOVIKEG KOTAVOLLEC
JuvopTtnoEeLg SlakpLong

AvAAUGN CUOXETLONG

e BaOLKEG EVVOLEC

e [lapaywyn CUXVWV OTOLXELOCUVOAWV

e [apaywyn Kavovwy

e FP-avamtuén

e EKTIHNON TWV UTTOSELYUATWY CUCGXETLONG

e AlOXElpLON XAPAKTNPLOTIKWY
Katnyoplkwyv
Juvexwv

e AkoAouBiaka umodeiypata

EpyaAeio e€aoknong kot uhomoinong Twv aAyopiBuwv : Rapidminer



Eneéepyaoia kat Avaluon Ewkovag (Image Processing and Analysis)

Image Processing (IP) fundamentals
Image properties
Point operations
Gray level mapping, Histogram equalization
Morphological operations on images
Spatial operations
Linear filters for image smoothing, sharpening and edge detection
Order statistics filters
Global operations
Fourier Transform
Discrete Cosine Transform
Wavelet Transform
Filter design in the frequency domain
Image compression
Image segmentation
Methods based on edges and/or discontinuities
Methods based on thresholding
Region-based methods
Methods based on clustering
Content-based Image Retrieval Application

OepeAwdn MNpadika Ynodoyotwv (Fundamental Computer Graphics)

- Introduction

- Fundamental algorithms (segment and circle drawing, zones & polygons filling,
convexification methods, basic geometric transformations & homogenous coordinates,
perspective projections and clipping)

- Hidden surface removal (z-buffer, priority list, scan line, subdivision of image space and ray
tracing)

- An introduction to colors and shading (colors, RGB & CMY models and shading methods &
interpolations)

- Curves and surfaces (explicit, implicit & parametric representations, smooth curves &
subdivision methods and smooth surfaces)

- An introduction to modeling (example of CSG modeling & rendering)

Emwotiun Mlewypadkng NAnpodopiag (Geographic Information Science)

1. EmotApn Twv Fewypadikwv MAnpodoplwy, puaon TG YEWXWPLKNG - YEWYPAPLKAG
nAnpodopiag, Fewypadikd kot Xwplkd Aedopéva kat MAnpodopieg, NlewnAnpodopikn:
e BaOLKEG apyXEG KaL opoAoyia
e Hyswxwpikn mAnpodopia (avadopd oe €vvoleg TNG yewdaloiag, TG pwToypappeTpiag
KoL TNG Xoptoypadiag) Kal n mpooEyyLon TNG LE TTOOOTIKA KOlL TIOLOTLKA XOLPOAKTNPLOTIKA.
e [nyéc 6edopévwy, TEXVOAOYIEC KaL TEXVIKEC CUAAOYNC TOUC.
e Opyavwon t¢ lrewywptkng MNAnpodopiag



e Ewoaywyn ota Zuotiuota Fewypadikwv MAnpodopwv (2.1.M1.), XApaKTNPLOTIKA,
oplopol, Staxpovikn eEENLEN, KaTNYOPLEG KaL €16, cuoTaTKA HEPN, AELTOUPYL, XPNON.

e HTlewpetpia tng Xwpikng MAnpodoplag kal n Avamnapdotoor] Tng 0To Xwpo:
(FCewypadikn B€on, KAlpoKa, SLOOTACELC, TOMOOETNON YEWYPAPLKWY OVTLKELUEVWV OE
ouotnuata avapopas. Stavuopatika Kot Pndldwtd LovTtEAQ, TOTIOAOYLKEC OXEOELC).

2. Baoelg Nrewywpkwyv Asdopévwv — Movtéha Kot AoUEG:

e Apyxltektovikr, Sopéc, ouvotparta Staxeiplong Bacswv dSeSopévwv.

e IXedLOOUOC, avamTUEnN XWPLKWV BAcewv Sedopévwy, eloaywyr TEPLYPADLKNC
nAnpodopiag, ouvdeon pe e€wTtepLkEG Baoelg dedopevwy, HEBOSOL CUOXETIONG KalL
ouvdeong Twv SedopEVwV.

e Kwdikomoinon — OAokAnpwon tn¢ Xwptknc MAnpodopiag: UvEeon Kol CUCXETIOELC
FrewpeTpkng — Nepypadikng MAnpodoplag.

3. Aloxeiplon Twv yewXwpLlkwv dedopévwy:
Avayvwplon — 616pbwaon Aabwv.
TomoAoyikny oOAokAnpwaon,

AvAKTnon Kal evnuépwan MAnpodopLwv
XwpLKEG emepwTNOELS (Spatial SQL)

4. Apxéc AvaAuong kat 2xedlaopou evog 2.I.M.:

e Opoloyla, M'evikog oxedlaopoc, NpPoodloplopog TwV OTOLXELWY ELOAYWYNG,

e AVOAUGHN OLKOVOULKWV XOPOKTNPLOTLKWY, MPOCcOpPHOYEC TNC 0PYAVWAONG KATA opada
XPNOTWV

e AVOAUTIKOG oXeSLOOOC TOU cuoThpatog, Asfika peta-mAnpodopiac, NMpofAnuata

e Elwoaywylka otolyeia Avaluong Xwplkwv AsSopévwy.

5. Ataxuon ¢ Xwptkng NMAnpodopiag

e HTlewypadikn MAnpodopia oto Atadiktuo (Web-GIS, Internet Mapping, Geo-
Visualization, 3D- GIS).

e [pobSlaypadéc, MpwtokoAAa, Aopr, Alaxuon Kat ALAAELTOUPYLKOTNTA.

e Avolkta MNpotuma, avolktd/eAevBspo Aoylopko ..M.

e EOvika kal S1ebvn) diktua yewypadkwv SeSopévwv.

6. Aoknoelg / Project

Enegepyaoia Quoikng NMwooag (Natural Language Processing)

e Eloaywyn. Ztolxeia YmoAoylotikn¢ NMwocoloyiog

e Eneepyaoia Quotkng NMwaooag kat EpappoyEg

e Efaywyn MAnpodopiag

e Eneepyaoia Quotkng Mwaooag Kal ZnUaoloAoyLKOG 10TOG
e Autopoatn avamtuén OvtoAoylwv

e Emnefepyaoia Quokng Mwooag kat Kowwvikd Aiktua

e AvaAuon ZuvaloBbnpartoc kot E€opuén MNvwpng



Xaptoypadikry Ontikonoinon (Cartographic Visualization)

The course aims to cover both theoretical and practical topics related to cartographic
visualization. Basic design principles, techniques and software tools, used in different types of
cartographic products, including static, animated, multimedia and interactive maps, are
presented. Additionally, the course introduces theoretical concepts related to map perception
and cognition. Moreover, modern approaches implemented towards map evaluation process
are discussed.

The theoretical part of the course includes the following topics:

o Static mapping (data measurement scales, map projections, visual variables of map
symbolization, traditional and more sophisticated visualization methods, software
tools, & static maps applications)

o Animated mapping (map visualization methods for dynamic mapping, dynamic
variables of map symbolization, animated maps types, software tools, & animated
maps applications)

o Multimedia and interactive mapping (sound variables of cartographic visualization,
map interaction and navigation, interactive map layout, software tools, & multimedia
and interactive maps applications)

o Visual perception and cognition in maps (basic concepts, theories, & models for
cartographic communication)

o Map evaluation methods (effectiveness and efficiency of cartographic symbolization,
users & usability issues in map design, & quantitative and qualitative methods for map
evaluation)

The practical part (laboratory) of the course includes:

o Lab exercises (cartographic visualization using static, animated, multimedia and
interactive maps)

o Literature review & research article analysis exercises



