Meplinbn

KaBuic mhéwv éxoupe e10éABeL otnv poveépva Blopnxaviky eroxn, n onola ovopddetal ke “Industry 4.0”
enoxy, N paydala avarTuEn ToU aUTOUATIOROU KUL TWY SUGTNHATWY Iapaywyis amoTeAel To kadnuepvo
poc Biwpa. Auth n onoudootikr, efetddel Tig sfeMifelg kar TI teAeutaieg TAGELG TOU TOpEQ Twv
SUCTHATWY Rapaywyng Kol Twv chyoplOuwy rou ennpedlovy dueca Ty e§€hign Toug. To kEvtpo g
gpeuvog auThe e onovbootikig, elvol o media Tou Machine Learning (ML) ko thg Texvathg
NonpooUvng (TN). EmumAgov, n texvohoyik] katelibuvon twv ocuotnpdiwy TOpaywyrhg mpog Tov
QUTOATIONG EiXE WC OMOTEAECHA TNV KATATKEUT EVOG peydAou Gykou onTkwy dedopévwv. H epyacia
QuT apyike epeuvd kot Emelta npoteiver HeBdboug yio TV KOAUTEPN XPHon xat Opydvwon Twv
rpoavadepBéviwy Seboudvwy, pe TEAkG okomd Ty abinon TG NapaywylkOTHTHS KAl ThG opaiig
AELTOU PYLOC TWY KATACKEUROTIKWY ETALPLLV TTou StaBétouy £furtva suatriuata napaywyns. Zuyxpovs,
n epyoota napoBétel Toug oplopols Tou ML kat g TN kat epeuvd v edapiloyr Toug otig olyxpoves
Texvoloyikée edaployég ko emixeprioels. Emimhéov, epsuvd Ty Mnxoavik Opoon (MO} kau v
edappoyn Ths oty cuyypovn Bropnyavia. NapdMnia, oty épevva aut, HAPOUCLATETAL O OPLOUOG TNG
MO, kaBc ko to rAeovekTyota otnv eboppoyd g kat oxoAouBel n Aemrtopeprc avdAuon Twvy
otoxelwy thg kL n nopdBeon rapadewypdtwy MO atnv aiyxpovn fropnyavia. TéAog, kpiotpo podo otny
xprion g MO oty obyxpovn Blopnyavia £xet 1 xprioh twv point cloud debopévwv. H epyaoia
noapoustdlel To TAEOVEKTAROTO Twy mpoavadepBeviwy dedopéviv Kol mpotelvel Tpdroug yie Thv
a€LOTIOINGT) TOUG, {1E OKOTIO TNV OUTOTEAEGUATIKY KoL AELTOUPYLKT} OUVELSHOPE TOUG OTOV QUTOUOTIONO, Ev
katakAelSL, n epyaola auth peAetd Tov oxebiacpd Sepyaciwy ™me MO kal poTelvel Eva mAaiolo drnou
npowBel Ti¢ orapaltnteg otpatnykés Swadlkaoieg kal texvohoyleq pe okomd v Snutovpyla plog
edappoyric MO LLE OKOTG TV LETATPOTL TOUG OF QKON TIOW Xprolpa oNTikd dedopéva, oTwe Ta apyeia
mesh kat ta apyela CAD. Zuvolikd n epyocia, HeAeTd KoL 6XOALGLEL TNY GNHOVTIKOTITA KL TLG EMITTWOELS
e xpriong Texvntric NonpooUvng kal Machine Learning 0Ta CUCSTIHOTA RAPAYWYNG KOL TAPOUOLATEL TiG
TIPOKANOELS CARG KalL Teg TROELG TG XPHOTS Toug oty enoXt Tou Aeyouevou “Industry 4.0”.
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Ahstract

Manufacturing Systems and Automation has confronted an expeditious transformation during the fourth
Industrial Revolution (Industry 4.0). Concretely, as a result of the increased automation modern
manufacturing and productions systems are producing a big velume of data, also known as Big Data sets,
which facilitates engineers in transforming data to useful insights (knowledge). Moreover, the recent
trends and developments in the field of Machine Learning (ML) and Artificial Intelligence (Al} methods
and technigues in modern manufacturing are exploited and further analyzed within this project.
Techniques for the utilization and the taxonomy, of the above-mentioned vast amount of data for the
benefit of modern industries, and of smart manufacturing systems, will be provided. Furthermore, with
ML and Al being in the core of this research, this project takes a look into their applications in
Manufacturing. Frameworks, architectures and systems based on ML in industrial case studies are
presented. Moreover, this research investigates Machine Vision (MV) and its employment in modern
manufacturing. Following the definition of MV, the advantages of MV and also examples of MV
applications in modern industry are presented. Lastly, as in the modern industry application of MV, the
utilization of point cloud files is of critical importance, this project tackles the current advantages of point
cloud files and proposes ways to utilize their data, in order to produce more manageable visual data, such
as mesh files and Computer-Aided-Design (CAD) files, that can be later utilized for manufacturing
processes, In conclusion, this project essentially probes into the Process planning of MV and proposes a
framework that promotes strategies and technologies to achieve the desired data handling techniques
for optical data. Ultimately, this diploma project discusses and comments the importance of Aland ML in
manufacturing systems and presents the Challenges and Trends in the era of “Industry 4.0”
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