NepiAnyn

Kabwe mAswv gxoupe ewwéddet oty “Industry 4.0” emoyn, Bubvoupe tnv paybala avdmtuin tou
QUTOUOTIONOU KOt TWY CUTTIIATWY TTOpaywync. ApXLKE, oThy Tapolod SUTAGILOTIKE, Ot TAOELS KAl Ot
£EEAEEIC OTOV TONED TWY CUOTHHATWY NEpayWync KAl Twy aAyoplBuwy o £xouv Baowkn enintwon otnv
paySala e£€AEn toug, Ba epeuvnBolv, To enlkevipo g épeuvas elval ta nedia tng Mnyavikrig Md8norng
(MM} kaw tne Teyvnig Nonpoodvng (TN). EnutpdcBera n texvoloyiky otpodn twy cuotnpdrwy
MOPUYWYIC TPOE TOV QUTOHATIONO ElXE WG QECO AROTEAECHN TNV FAPOYWYY] EVOC urepleyEDouc Oykou
Sedopiévwy, ETny SimAwotikn epyaoia, Ba akoAouBioeL  epeuvd, KaBUwg KaL oL TIPOTAGELS yia TPOTIOUS
yia v BEATLOTN Xpnoi KoL opydvwon Twv mpoavadepBeviwy Sebouévwy, e oKoRO Ty avfnon thg
ROJUYWYLKOTNTOG KU THS DUOANS AELTOUaYIRS KRTOOKEUVQOTIKWY ETAULPLNY FTIOY ¥pNoLUOTotely eSunva
ouoTApMOT Mapaywyhq. Emmpoctétwe, évo Baowkod otolxelo oty eféAEn authdc tTng AUTAWHATIKAS
epyaciocg, elval ta guotipota Mnyovikig Opoong (MO). Apxikd Sivetan o oplopdg Tne MO kol EMeito T
Baolkd oTOLXELN TIOU XPELGTETUL £VOIG LNYAVLKOS YL VO KOTHOKEUGOEL Eva olotnpa MO napouglafovia
koL avoadvoval EmmAgoy, mapadelypata cuotnudtwy MO oty alyxpovn Bropnyavia nopoucidaiovral
Kot ava AU OVTaL EKTEVWG, ZUyXpOvwe, ot oplopol Tng MM kot thg TN Kot n epevwvd otnv edapioyn Toug
Ot CUYYPOVEC TEXVOAOYLKES EGOPUOYEC KoL EMiXELpH OEic, ToviZovtal kat avahbovtal. EmtmAéov, n épsuva
guvexiletal, pe Baon ta EueAkta Kehd Metanoinoneg {EKM} kot tnv ebappoyr] toug otnv olyxpovn
Bropnxavia, Mapahinia, oty £peuva QUTH, RApoLoGETal 0 OPLOMSC Twv EKM, Ta AEoVEKTALOTO Kal
Tol HELOVEKTAHOTA 0tV edaployr) Toug KoL akohouBel n Aemtopepnis avaAuon twy otoelwy toug. TéAog,
kplowo pbho otnv xpron EKM atnv olyxpovn Blopnyavia €xel n yxprion Yrohoyiotikod IxeSuwopol 1
Computer-Aided-Design (CAD). Zuvenwcg, ta mAeovekthpata twv opxelwv CAD napouotdloviol Ko
npotelvovial Tpomot v ty aflonoinon twy SeSopEvwy TOUC, HE OKOTA TV OMOTEAEGUOTIKG KOl
Aettoupyiki} cuvelohOpd TOUG OTOV QUTCOMATIONS Twy EKM, EfimALoy, oKomOg QuUThS Tne SUTAWUOTIKAC
epyooiag stval, n Pekétn katd tov oxedlaopd diepyaciwv twv EKM, Wote va npoteivel éva rAaicto énov
npowBkel TIg anapaltnTes oTpatnykég Stadikacleg kol texvoroyles He orkond tv Snuioupyla evég EKM
onou Bo Swbétel Tig PEATioteg texvkES Saxelplong debopévwy kol Tafwoplag. Ev katokAeib, to
anotehéopata, T CUMTMEpAOHaTa, Kkabwg KoL MPoTdcel ywo peMovikd mhalolw kot gpyacieg
napoucsilovral oto téhoc e SmAwpaTkiC epyaciac.
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Abstract

Manufacturing Systems and Automation has faced a rapid evolution/digital transformation during the
fourth industrial revolution or Industry 4.0, This thesis embarks on an investigation of the trends and
advancements in the field of manufacturing systems and the underlying algorithms over the last decade,
with the focal point being the Machine Learning (ML) and Artificial Intelligence (Al) frameworks.
Furthermore, the shift of manufacturing systems towards automation gave birth to a humongous volume
of data. Thus, techniques to utilize and organize all this data for the benefit of contemporary industries,
using smart manufacturing systems, are proposed in this thesis. Furthermore, a core element of this
diploma thesis is Machine Vision (MV}. Initially, the definition of MV, Is provided the fundamental
methods developers should follow, in order to build a proper MV system are analyzed. Additionally,
examples of MV frameworks in modern industry are displayed and analyzed. Moreover, with ML and Al
being in the core of this research, following their definitions, applications in manufacturing. frameworks,
architectures and systems based on ML in industrial case studies are then presented. Moreover, this
research looks into Flexible Manufacturing Cells (FMCs) and their employment in modern manufacturing.
Following the definition of FMCs, their Advantages and Disadvantages are presented together with the
FMCs’ component analysis. Lastly, as in the modern industry application of FMCs the use of Computer-
Aided-Design {CAD) is of critical importance, hence current advantages of CAD files and ways to utilize
their data, to contribute to the automation of the FMCs effectively and efficiently, are researched and
proposed within this diploma thesis. In conclusion, this thesis essentially probes into the Process planning
of FMCs and a framework that promotes strategies and technologies to achieve the desired data handling
techniques and taxonomy in FMCs, is proposed. Ultimately, the results of the proposed framework, as
well as the conclusions, and future work, based on this thesis implementations, are handed out and
further analyzed.
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