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EvOTNTEC KAI DTTOEVOTNTEC

Erooywyn - Aopineg pnyoveg -

Tomot, Taflvouncelg nut YONoeLS

Teviun Bewpla Sopnwy unyovewy
— XoQanTnELoTINA DAIXOV

— Avrtiotaoelg xivnong

Tonot Sopnwy unyavmy
— Xtabeponomteg edapwy
— ZUUTUUVWTEG

— Mnyaveg andéeong edapwy

Aounoelg - [Nopadelypota

>xedlAaoTE Ta Baolka pEPN mou Ba £xel
TO KEipEVO

XwpIoTE Ta 0€ KEPAAALA, EVOTNTEC Kal
UTTOEVOTNTEC

BdAte ta mapandavw o€ pia Aoyikn
oElpa mou OlVEL vONUA Kdl CUVEXELd
OTO KEIPEVO

AnplOUPYNOTE €va KATAPXNV TMivVaka
TTEPLEXOPEVWV
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fOAYILO TV TTEPIEXOUEVV

«[gpioTe» TA KEPAAALA, TIC EVOTNTEC KAl TIC UTTOEVOTNTEC TTOU OplodTE

EmKkevipwOeite o€ KABE pia amod auteC Kal TPOoTTadnoTE va
KATAypAWETE OAA TA ATAITOUPEVA OTOIXElA oTOV £MOUPNTO Babuo
AETITOPEPELAC (OUTE TAPATIAVW, OUTE ALYOTEPO)

Kataypa@ete cuvexwg KABe petaBoAn mou Ba mPETEL va Yivel o€
AAAEC EVOTNTEC AOYW KAlVOUPYLWYV OTOLXEIWY TTOU TTPOEKUYAV

Epocov mpokUWouv oTolxeia mou Ba mPETEL va Kataxwpnbouv e
AaAAN €vOTNTA, KATAYPAWTE TA KAl KATAXWPNOETE TA HOALG
OAOKANPpwOEL N TpEXouca

Mpoomadnote va SlatnPNOETE TN VONUATLKI) CUVEXELA, TO £VLAio UYOG,
TNV akpiBela Kal TNV EMAvVAAnYIHOTNTA OPwWY Kal EVVOLWY

[pooTTaBnoTE VA TEKUNPLWVETE ETAPKWE KAl CUVEXWE OAd 0oa
YPAPETE
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AVATITLEN TOUL
TexvikoL Kelpevou —
H AvaBewpnon




EAeyxoC kKal avabewpnon

« Eeklvnote TOV EAEYXO KAl TNV avaGswpnon OCWV YPAWATE YETA TNV
OAOKANPwWON Kal TG TEAEUTAIAC EVOTNTAG

« EAey€re:

— Tnv IKavomoinon Twv GTOXWV TToU £TEBNCAV WG TPOG TOUG avayVWOTEG Kal TO
OEpa — avampooappocTte T OoUN Kal Ta TEPLEXOUEVA

— Tn 61apBpwon (Gopn) TOU KEWWEVOU OE KEQAAL, EVOTNTEG KAl UTTOEVOTNTEG KAl
N vonpathn Kat AoylKn oUvoeon petaél Toug — avadlapbpwoTe EpOcoV
amatteitat

— TG eMAeiyelg KAbe emi HEPOUG KEPAAQioU, EVOTNTAG KAL UTIOEVOTNTAG TOU
KEIYEVOU — CUHUTTANPWOTE

. I'Ipayparonomots oV sAeyxo OUO0 (POPEC aPnVovVTac KAmolo dlacTtnpa
NUEPWY HETAEU TWV EAEYXWV

* AWwOTE TO KEIPEVO OF TEPLOOOTEPA TOU EVOG TTPOCWTIA (OXETIKA HE TO
BEpa) kKat AABETe uTTOWN TIC YVWHEC TOUC KAl TNV KPLTIKN TOUG

« AmootaoctomolnBeite kat dtaBaote Eava To KEIPEVO
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OpPIoTIKOTTOINON

* AWOTE TNV TEAIKN HOPYPN OTO KEIPEVO KAl TUTIWOTE TO (EAV AUTO
amatteital)

MONON OTAN OAOKAHPQXETE ME

EMITYXIA OAA TA TIPOHTOYMENA YTAAIA
1]
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H ceAiQ TOL TITAOUL

MANENIZTHMIO I[TATPOQN
TMHMA MHXANOAOION KAT AEPONAYITHION MHXANIKON
KATAZKEYAXTIKOX TOMEAX

AIMAQMATIKH EPIAXIA

ANAIITYZH NIEPIBAAAONTOZX I'TA THN
E®APMOI'H THE MEOOAOY QFD
XTON ZXEAIAXMO

MANATIQTONOYAOY AOYKIA
AL 6226

EINIBAEION: AENTEOPAX APYPHE
KAOHIHTHE, NANEIIZETHMIO IMATPOQN

TTATPA, IOYAIOX 2016

TiTAOG TNG epyaoiag

'‘Ovopa Kal oToIXEId

TOL(TWV)
ovyypapea(wy)

Huepounvia kal TOTTog

AN\ OTOIXEIC

Kpatnote tn pop®n
amin

Mnv Balete EPLTTEC
TTANPOYPOPIEC
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A knowledge-based system for the conceptual
design of grippers for handling fabrics
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Abstract

The puper presents 3 knowledge based system (KBS) for the conceptual design of grippers for handling fabrics. ls
main puspase is the integration of the domain knowledge in a single system for the systematic design of this type of
srippers. The knowledge presented, in terms of gripper, material and handling process. are classified. The reasoning
strategy is based upon a combination of a depth-first search methed and a heuristic method. The heuristic search method
finds a final solution from a given set of feasible solutions and can synthesize new soluticas 1o accomplish the required
specifications. Details of the main features of the system are given, |rulmlu1c its ability o take mlunl design decisions
according to four crileria. weighted by the designer. The knowled: em was impl d in the Kappa P. C.
23.2 environment. Two tx:ml;llts are given to illustrate some critical :urm.u concerning the KBS development, to
explain the operatica of the proposed searching heuristic method. and to show its effectiveness in producing design

concepts for grippers,
Keywords: Knowledge-based Systems; Design; Fabrics

1. INTRODUCTION

A gripper is a key component of a robotic workeell. Correct
design of a gripper is extremely important for the success
of a robotic handling task and can reduce the cost of the
workcell. Design of grippers is an engineering task where
many factors have to be considered for obtaining successful
results. Any computational design tool. and more specific,
a knnw ledge-based system ( KBS) containing up-to-date de-
sign k ledge would ibute toward this directi
According to Dym (1994), recent nd\am‘cs inthe Ilcld of

artificial intelligence (Al), particulardy symbolic rep

tation and related pmhlcm-sol\'ing methods, offers signifi-
cant opportunities to clarify and articulate concepts of design
s0 as 1o lay a better framework for design research. Design
activities encompass a spectrum from rowtine design. through
variant design, to truly creative design of new artifacts. While
routine design is possible to be compultable. it is difficult 1o
model creative design. According to Green (1992). comput-

Nepriat requasts 10: V.C. Moalissits, Universiy of Patras, Mechanical
d A i 26300 Fatras. € e
+30 (61) - 99TI6N; Pav: 30 (61) - 91630; B-mad: moslanPeech.

spaman gr.: - mpeae tras g

ers, currently, play two roles in design. One set of tools aids
in the final drafting of the specifications and the second in
analysis. Both of them are used loag after designers have
made their major decisions, and cannol recognize why a can-
didate design failed or what changes are required. He coined
the term “knowledge-aided design™ (KAD) to contrast the
current computer-aided design (CAD) tools. While CAD
tools are used only after the major design decisions have
been made. KAD systems operate at a much eardier stage in
the design process, when engineers make the major—and
more critical —decisions.

A few papers concerning CAD of grippers have appeared
in the literature. Pham and Tacgin (19925} developed a hy-
brid expert system for the detailed selection of robot grip-
pers. The main objective of the system is to assist the user
in choosing suitable grippers for industrial tasks v
asimple pick-and-place op ion to more sophists pro-
cesses such as mechanical assembly. The system consists of
two parts dealing with preliminary and detailed choices. In
both parts, the Bayesian uncertainty technigue is used torank
the proposed items and an adag learning algorithm is pro-
vided to capture the user’s expertise during a consultation.

In the preliminary choice section, suitable gripper types
are suggested according to the general requirements of the

ing from

[TITAOZ EITPA®OY]
[TITAOE EFTPA®OY]

[MAnxTpohoyrioTe To améomagpa Tou eyypagou eduw. To ambéomraopa eivar ouvrjBux pia
guvropn olvoyn Tou epiexopévou. MANKTpoAoyroTE TO aMGaTIAoUA TOU EYyPaPou e5L.
To andomaopa eivar ouvriBuwg pia gUvIopn olvoyn Tou TTEPIEXOPEVOU.]




ANA®DON YIA TA TTVELUATIKO
IKAIWUATO

[Avwhmpari epyacia) [Ovopateravupo pormm]

pa]

tpUuAafn noaviog St XaLOPATOC

Tuipa Mnyavoroyoy xai Aspovavanyav Mioikey — [ovopa topéa] 1
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AQIEQWOEIC KAl TTEQIANWN

IMTEPIAHWYH

H mnopoboa  coyooia  mpoyuotedetal  €vo  GLOTNUATIMG  TEOTO
a&loAOYNoNG TV EVOAAAMTIH®Y  OYESLHOTIH®Y  ADCEWV  XATX  TO
oyediaopo. H mpotewopevr pébodog Baoiletoar oty Bektiatonoinoy
petoAntev enidoong péow TG xENoNS yevetwv aiyopilpwv. H
uebodog epappodletar 610 MEdlo TwV CLOTNUATWY TESNONG AL TO
TEORANUa TO onolo nokeltan vor emthulel eivar 1 ouyxELTny] alodloynon
1000wV (4) SLupoEETH®Y TOTWY TEOWY TOL YEYCLUOTOLOLVTAL GE
oavodwtinég Statalers. Ot petafAntéc enidoong ouveToLY LT
a€lohOYNoNG uot TaVTOYEOVA Elvarl tSLITEQES TYESLGTINES TUOXUETOOL
nov xabopilovion péow oyedootnwy napapetowy. Ov petafinteg
enidoag eivat *OLVEG Ytar OAEG Ti¢ e€eTalOpeveg oeSIUOTINESG TOOTATELS,
ev avtbéoet pe Tic oyedloTINES TAPAUETEOVS TTOL e£aPTWVTAL ATO TOV
no medng mouv efetaletar. ‘Oheg ol oYeSlOTINES TOOAUETEOL TOL
npoPIMpatog Pactlovtar oTG avTIOTOLYEC TUTMOTOLYOELS ET0L WOTE 1)
Béktiotn Mom 1 omota 0o mponder v eivor epety. H amodotndmta
me pelodov efetdotnre ywo téooeElg (4) evalhanTinég oyedloTINEG
Aoetg not yroe Svo (2) petafintég emidoornc. Méow g peléng awtng
amodely e OTL ot yevetwol alyoptlpor umopovy va cupBdAovy ot
Uelwon Tov YEOVOL ANYNG amoPdoEwY %AUTA TO CYESLUOPUO, Sivoviag
YOO XTOTERECUATA TOCO Y Ty BEATIOTOTONGY NG EXAOTOTE
OYEOLXOTUNG ADGTG OTO %L Yot TNV GLYHELOY] TwWY ADGEWY PETRED TOLG.

A&€eic #hetbra:
I'evetrol adyoptbpor, , Xyediaotinég Adaetg, ZyedlaoTneC TUQAUETOOL,
Mertointég enidoorng, A&ohoynon

o AQIEQPWOEIC: MTTAIVOLY O€
AeLKN 6e€I0 oeAiba

« [lepiAnwn: ©a TTPETTElN VA
mepIAauPBavel ONQYXAHMOTE:

— Mia cbvtoun S1IaTLTTION TOL
TTEORAAUATOG

— Avoq)opo NG errlompovn(r]g
TTEQIOXNG TTOL ALTO AVNKEI

— TekunPion TNG Avaykng
EMALONG

— TIG pEBOSOLG KAl TIG TEXVIKES TTOL
XPNOIWOTTOINBNKAV YIa TN ALON
TOL

— Meprypagn 1ng(Tev) Avong(ewv)
KQI TGV OPEARV TTOL TTOOKLTITOLY
ATTO ALTEG

« H mmepiAnwn akoAovBeital amo
OANIYOPIOUEG AEEEIG-KAEISIO
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Aoknon

: FpaLpte uia neplAann 10 MOAU 200 A€ewV yla va mePLypayTe td

ﬂEplEXOlJEVC( Tou GXI’] HATOG
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Inverter

Invarter
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Automatic Electric Automatic Electric
Clutch mator/generator Clutch motor/generator
\ ) \
Small clean Small clean !
dlesel engine [ AMT diesel engine + } AMT
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battery =p>| Inverter battery } Inverter
Cruising Slowing down
lenergy recovery)
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Small clean I I > ' Small cloan
dlesel engine b AMT diesel engine [ I_ AMT

Lithium=ion
battery oy
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[lepIANWN OoTa AyyYAIKG

ABSTRACT - SUMMARY

In the present diploma thesis, a systematic approach for the
evaluation of design alternatives in engineering design is presented.
The proposed method is based on the optimization of performance
variables using genetic algorithms. The method is implemented for
evaluating four (4) different types of brakes, used in hoisting
equipment. The performance variables are specific design parameters
that constitute assessment/evaluation criteria and are associated with
both primary and dependent design parameters via mathematical
expressions. Both the expressions and the design parameters are
differentiated among different design alternatives, whereas, the
performance variables are common for all of them. After an
optimization process based on a genetic algorithm for each
alternative, the best solution among all alternatives is obtained and
the values of the corresponding design parameters are determined.
The validity of the method is tested for the case of four (4) different
brakes alternatives with two (2) contradicting performance variables.
It is proven that the proposed method may provide easily and
efficiently results that help in choosing — via a straight numerical
comparison — the best alternative.

Keywords:

Genetic algorithms, Concept, Design parameters, Performance
variables, Evaluation

* Oa TPETEL

ONQO2AHMNOTE va
UTTAPXEL TTEPIANYN CE
pia E€vn yAwooa
(ouvnOwc¢ ota
AyYAIKA) KaBwg Kal
ol avtiotolxeg AEEeIC-
KAELOLA

Y€ MMOAAEC
TEPUTTWOELC
ATTALTEITAL EKTETAPEVN
neplAnyn (o€ duo
YAWOGCEG) TTOU
KATAAAUBAVEL HEXPL
KAt OUO CEAIOEC
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KataAoyocC cLUPROAWY

. A1'r06|6ovm| TQ ouuﬁo)\a TTOL XPNoIuoTToloLVTAI OTO (TK) Kal Ol

AVTIOTOIXOI OPICUOI

EYMBOAIEZMOI
Zopporo | Movada | [Teprypogn
Ty (Nm) Pomi) médnone (meon piog owyovag)
fy ZuvieheoTig TIPS vikoD (mEd plog owaydvag)
P.1 (Pa) Méyiotn emrtpemopevn mieon (médn piog clayovaeg)
by (m) [éayog vhkov TpIPig (Tédn piog cuayovag)
ry (m) AKtiva Topmavow (mEdn piog owryovac)
04 () TCoovio mov oymportierar petadd mg dpbpwong g cayovog
KO TG epyns Tou vAiko Tpifing (médn tiog cuyovag)
P () TCovio mov oynpetierar petald mg apbpwong g cuyovag
KoL Tow Tehevtoiov onueiov Tov vikod TIng (Tédn piog
olayovac)
0.1 (%) [ovia eppaviong Leyiomg mieong
M, (m) Mrjkog médng(médn piog cwayovog)
n — = T — R
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O TTOOAOYOC

« Eival cvvTouog (uexe! 4
oeNibEQ)

« [epiexel:

— YOvToun S1IaTLTTON TOL
TTEORANUATOC KAl TG ALONG TOL

= TaKur]plooon NG AvaykNnG
ETTIALONC TOL

— (MBaveg) evxapIoTiEC TTPOG
TOITOLC TTOL CLVERAAAYV OTNV
OAOKANPWON TNG £pYACIiAG

« Aoknon

— Kataypayrte ta Baowka onpeia mou
Oa mpemet va meptdapBavet o
TPOAOYOG YLd TOV HNXAVIGHO TNG
OlaPavelag
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H eicaywyn

« KataAlapPavel 10 10-15 (%) TOL CLVOAIKOU KEIUEVOL TNC EPYATIAC
 TiveTal avaAuTikn SIATLTTWON TOL BEUATOC

« AvVA@EQOVTAl Ol OTOXO

« Avag@epovTal ol uEBoSOI TTOL XPNOIUOTTIOIOLVTAI

« KaraypdagovTal, avaibovTal KAl KpivovTal oI SIOBECIUES
BIBAIOYPAPIKES TTNYES KA TTANPOPOPIEC TTOL EIVAI OXETIKES HE TO
Ocua

« EmonuaivovTal ol §iIa8¢oiuec peBodol kal O TTPONYOLUEVES AVCEIC
OTO i610 N TTAPOPOIO BEUa

« Ermavadiatuomwveral To BEua Kal TTeEpIypapeTal adpd n
TTOOTEIVOUEVN MEBOSOC ETTIALONC TOL
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To KLPIWG uepoc (1/2)

« AEIXVETAI YE AOYIKO KAl CLVEXN TOOTTO N TTOPEIA TTOL AKOAOLOEITAI
ATTo TN SIATVTTWON HEXE! TNV ETTIALON TOL TTPORANUATOC

« [iveTal S1IaTOTTON OAWV TV LTTOBECEWY KAl TTAPASOXWY OTNV
apPXn

« AVOALON I6EWV, OKEWEWY, HEBOSWV KAl TEXVIKWYV YIA TN ALON TOL
TTOORANUATOG

« A&IOAOYEITAI N ADON TTOL TTPOTEIVETAI OE OXEON UE TIG
TTOONYOLUEVES AVCEIC
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To KLPIWCS uEPOC (2/2)

« TivovTal cLVEXEIC AVAPOPES OTIC RIBANIOYPAPIKES TTNYEC

* BaoikEC £vvoleg TTOL BEWPOLVTAI ALTOVONTA YVWOTEG &€V
TEKUNPIVOVTAl BIBAIOYOAPIKG OVTE AVAADOVTAI EKTOC AV
ATTOTEAOLV TO KLPIO BEUA TNG EPYATIAC

« [EETTEI VA YIVETAI EKTEVNC XPNON OXNUATWV, EIKOVWY KAl TTIVAKWV

« H ékTaon kGO kepaAaioL Oa TTEETTEl VA eKTIHATAI UE ISIAITEON
TTOOOCOXN — TA YEYAAQ KEPAAQIa KOLEPALOLY TOV AVAYVWOTN
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ATTOTEAEOUATA — LUUTTEQAOCUATO
[NooTaoeIC —[PoOOTITIKES

« Ta ammOTEAECATA KAl TA CLPTTEQACUATA KATAAAUBAVOLY TO
TEAELTAIO KEPAAQIO TNC EQYATIAC

« TiveTal oTTodNTTOTE AVAALON KAl OXOANIAOUOC TGV
ATTOTEAECUATWV KAl CLUTTEQACUATWV

¢ YTO TEAELTAIO KEPAAAIO SIATLTTWVOVTAI TIPOTATEIC YIA TNV
TTEQAITEQW €EENIEN TNC €0YATIAC KAl KATAYPAPOVTAI Ol
MEAANOVTIKEC TTPOOTITIKEG
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BIBAIOYPQ®DIO KAl TTAPARTNWATA

* AVAQEPOVTAI CLYKEVTOWTIKA KAl PE TTOOSIAYEYOAUPEVO TOOTIO
OAQ oI XpnoiuotroiNBeioes BIBAIOYPAPIKES TTNYES

» O1 duvaroi evaAAOKTIKOI TOOTTON avaPOoPAG opifovTal amod ToLg
OXETIKOLG OPYAVIOUOVG
« TOo TOPAPTNUA UTTOPEI VA TTERIAQUPAVEI (KOTA TTEQITITON):
— TTiVakeG SeSopEvV
— TTEIPAPATIKG §eSouEVA KAl ATTOTEAECUATA
— [ivakeg kal 6€50uEva TOTTOTTOINCEWY
— EkTeveic ammobeifelc uabNUATIKGWV OXECEWY
— KATT.

« Ta TTEPIEXOUEVA TOL TTAPAPTAUATOC:

— apopPOoLV Kal oTNPICOLY TO TTEPIEXOMEVO TNG EPYATIAC

— €V TOTTOBETOLVTAI OTO KLPIWG CWHA TNG YIATI ATTOCTIOLY TNV TIPOTOXI TOL
avayvwaoTn kai §ev ponBovyv oTn KAtavonon TNG
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