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Meoidyn

ITeQuyQApeTOL XOL OVOAVETOL L0 OTTO TLS TTLO TTQOOWOTES LOTQUUES OITELKOVLOTINES
UeBAGOOVC TN LATAVOUNG QUOLEVEQYMYV OVOLMV 0TO AVOQMITLVO MU, TTOV ETLTQETOVV
™V EXTIUMON KoL OELOAGYNON PLOYNULKDV OLEQYOOLDV HOL TNV EYXROLET JLyVwon Ttafo-
AOYHMDV HOTAOTAOEMVY TTOLV ETTLOQA.00VV 0TOVS LOTOVS %Al Y{VOUV 0QUTES OTTO ELHOVES
TWV RAAOLXDV OXTLVOYQUPLIV N XOL TNG AEOVIXTS TOUOYQApLag ue axtives X. Tivetal
AUOUN ULOL TTQOOEYYLON TNG (PUOLXOTEYVIXNG AELTOVQYIOS EVOS UNYOVILOTOS Y TTOAOYL-
oturic Topoypapiag ue extousy mollteovimy, Positron Emission Tomography (PET).

Abstract

This article describes the use of medicine technique of Positron Emission Tomogra-
phy (PET). The process of generating radiopharmaceuticals is introduced, relevant inter-
action with matter are discussed and instrumentation in PET is described.

AEEEIG ®Ae1OLA:

PET Physics, aviioin-eEatihmon, latouun Ameindvion.

Emotnuovix Exetnoioa E@aouoouévng EQevvag
Vol. XII, No 1, 2007, pp. 5-17
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1. Evcayoyn

H »haowx] oxtivoloyio eivol m oot nebodog aImelxdviong e LOQQOAOY IS KoL
AELTOVQY(0.C TOV 0VOQMITLVOU 0QYOVLOUOV, EVOVS UETA TNV OVOXAAMNPN TV axTiveov X.
e i oxtivoyapia dumg (Jr.y. Bmoaxog, Zynua 1.1.) n tolodidotatn (3D) ewxdva Tov
Boona ametroviletal 07 €va OLedLdoTaTo iAW (2D). Tote dho To emimeda evTOg TOV
000evoug Tov elvol TaQGAAAL (e TO il VITeQTiBeVTAL TO éval €Tl TOU AAAOV %Al £TOL
N ewova eival N ool evdg 3D Gyxou og S0 OLOOTAOELS.

EEoutiog avtg tng vtéebeong xdvovTal XOTAOREVAOTIXES AETTTOUEQELES TOV DBWQA-
HOL HOL QOEVOVTOL WOVO EXELVOL OL LOTOL TTOV €XOUV UEYAAN OXLOYQOPLXY OvTiBeom
(contrast).

H teyviny g aEovixng touoyoagpiog ue oxtiveg X, Computerized Tomography
(C.T.) TO.QUAAUITTEL TO TTAQUITAV® TEOPANUO TMWV KAQCLAOV AXTLVOYQOPLOV OL OTTOLES
oev elvol duvatd vao Log OmMoouV TANEOYOLES Lo T dLdotaon Tov Bdbove. Ztv C.T.
OMAOOT £XOVUE OTTELLOVLOT ULOG EYRAQOLOG OLOTOUNS TOV aoBevii OV0 OLOOTAOEWY KL
TTEXOVS LEQLXMV MM 0~ €val eT{med0 S0 dLaoTAoEMV. AVTH AOLTTOV 1 Toun, “@éta’”, eEe-
TéCeToL oo TOMES Ywvieg ard o AemTr) 0éoun axtivov X, n omolo d¢oun agov dLéh-
OeL oTtd TNV €EETACOUEVN TOUN HOTOYQAPETOL OO UETONTY| LOVTLLOVOMV OXTLVOBOALDV
0 0TT0(0g CUVOEETOL e NAEXTQOVIXO VITOAOYLOTY], OTTOV Ol TTANQOPOQLES OLVOAVOVTOL UE
™ fonBelo LaBNUATIXOV GAYOQIBOV KOl OVO.OVVTIOETOL 1) AXTLVOYQUMLXT EXOVO (M-
ua 1.2.). Ze autn ametroviCovIal XaQaXTNOLOTLXE TTOV JTAQATNQOVVTAL VLT, TTQWTT (POQA.
o€ axTLvoyoa@ia. H evowobnoio Twv #A0oLRMV OXTLVOOLAY VOO TLIAMV LeBOdWV elvol TS
TAENS ToVv 10-20%, ONAAON O CUVTEAEOTNS ATTOQQOPNONS TV AXTIVOV X OO0 dLOpOQE-
TV LOTWV TTEETTEL VO OLOLPEQEL XA TA 10-20% Y10l VO, WTOQETOVUE VO, OLOLQIVOVULE OVTi-
OTOLYM AANOYY) OTNV OTTTLXY TTUAVOTNTA TOV OXTLVOYQOPLXOV i, Ztnv C.T. duwg n ev-
orobnoto etvor oA peydhn, ™g TaENS Tov 0,5% %ol Log OlOEL Lo TTQMTN GOQEAE TN V-
VOTOTNTO OTTELXOVLONG: TNG AEUKNG KOL TNG (PALAS OVOLAS TOV EYREPAAOV, TOV EYKEPOL-
AOVOTLOLOV VYQOV, BROUPMV iOTOC, OYRWV, EYREPUALLMV OLONUATWOY, XK.ATT. ooV Ee-
XWELOTES OvTOTNTES (Zymuor 1.2, now 1.3.).

Al néBodog amerndviong (ITvonviry Iotowxn), ¥ONOLUOTTOLEL TNV HATAVOUN TV
QUOLEVEQYMV OVOLMV JTOV YOQNYOUVTOL OTOV aoBEV] YLa TNV ATTELROVLOT ETTLAEYUEVIV
LOTWOV TOV AVOQWITLVOU CMUOTOC.

H »VoLa axtivoBoiio Tov ¥ONOLUOTTOLELTOL 0° QUTES TIG EEETAOELS ELVAL M Y, EXTTE-
urréuevn oItd to xoonyndévto otov a.obevn QadLEVEQYA LOOTOTTOL KAl HOTOYQAPETOL ATTO
TTOMITTAOXOL AV VEVTLIXG ovotiuota. H () axtivoPolia apov eE¢A0el Tov 0oBevoug
TTQOOTTIITTEL 08 ELOLKOVS KQUOTUAMXOVS AVLYVEVTES M £€E000C TV OOV CUVOEETAL U
(PWTOTTOAMATTAQOLOOTY, (DOTE 1N EVEQYELODL TWV OXTIVWV (Y) VO UETATQOITEL 08 NAEXTOLKO
TTAAUS 0TV £€£000 TOV PWTOTOAMATAACLOOTY. O TTAAUOS EVIOYVETOL KOUL HOUTAYQAPETOL
1 asroQQirtteTal avaloyo pe uéyebog Tov.
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To ®GBe LOOTOTO TTOV KONOLUOTTOLELTOL OUYAEVIQWVETOL O€ 0QLOUEVOVS LOTOVG TNV
eLxOva TV omolmv embuuovue va Aapouue. Ol TAAUOL TTOV ROTAYQAPOVIE, OTTWS TTAL-
QOATTAV®, WG ETTLTEETOVV VO OYNUATICOVUE TNV ETTLOVUNTY| ELXOVO TOV LOTOV.

MeTaED Tov 0.00evoUg KoL TOV XQUOTAALOV TTOQEUPAAAOVTAL E0TLAOUEVOL HATEVOV-
viNoeg (colimators) asrd HOAVBO0, OL OTTOLOL ETTLTQETOVV VAL TTEQAOEL UOVO 1) TTQWTOYEVIG
(O n oxedalouevn) amod dLEPOQM OTQMUOTA LOTMV axTLVOPoALa. TTaod tavta, N uébo-
00¢ 0T TTEOPGAAEL TNV ELXOVO TOV LOTOV 0€ OVO OLULOTACELS KAL OEV OLOYWOLLEL TLS €V-
OLOPEQOVOES TTEQLOYES, OO GANES QUOLEVEQYES TTOV BOLOXOVTAL EWTQOS M TTLOW OIT” V-
TEG, £TOL EYEL LLXQT OLOXQLTLXY LXAVOTNTA OTTMC KOL OL XKAAOLKES AXTLVOYQOpleS. Oumg
Ol TTANQOWOQIES OV Uog OtdeL M uEBOAOC auTH YL TO UETOLOAMOUS ETLAEYUEVOV LOTMOV
elvoL TOM) Y ONOLUES HALVIXA %Ol BEWQOVVTOL CUUTANQWUATIRES EXELVOIV TTOV TTOQEXOVV
GAAES OITELXOVLOTIXES UEBOOOL e VYNAY OLOXQLTIXT LXOVOTNTAL.

TO aITELROVLOTIXO OQYOVO TO OTTOLO YONOLUOTTOLELTAL OTNV TTEQLYQUpeLTn UEBOOO, ei-
vau n F'duua Camera (Zynua 1.4.).

2. Yrohoywotixny Topoygoagia Exmoumig Ilolirgoviov, Positron
Emission Tomography (PET)

ZVVOVALeL TO TTAEOVEXTAUATO TV UeBOdWV TG TTvonvirng Tatong, ue TV avo-
™TO Vo eVTOTiCel ue axQifela TLg €0Tieg QVENUEVNS OVYREVTQWONG QAOLOTOOTOTWY,
7TOV TNG OlveL 1 LEBOOOC AVOXATAOKEVNC ETTLAEYUEVOV EYRAQOLMYV TOUMV TOV OMUOTOG
oo moAhég meoPoréc. H faoun Aoumdv otapod uetaV PET ®ol dAA®WV dLayvewoTL-
NV ATTEXOVLOTLXOV UeBOOmV Omtmg g ITuonvixnic Tatouxng xow tng C.T., ) oaxOua ®o
TOV eOVOV TTVoNVILOU ZUVTOVIOUOU, ELVOL OTOV TUITO TNG ELXOVOS TTOV TTodyeTaLl. H
PET extind Tic 0AMAOYES OTNV YMUELD XAl AELTOVQYIO TV 0QYAVWVY e TTOAY VYNAY ev-
owoOnoto, evo n C.T. aTOXOAVITTEL TNV OVOTOWIO X0l TN dOUN TV 0QYAVWOV UE TTOAY
VYNAY SLOKQLTLUY LRAVOTNTOL.

2.1. Zvotnuo axewxovietixig nedodov PET

Baowo %000xtnoLotird g uebddov etvar OtL 1 tnyn axtivofoliog elval xotave-
unuévn uéoa 0to avBommivo omuo. H sty axtivofoliag etval évo QadleveQyd LodTo-
7TO TO OTTOLO OLOOTIATOL EXTTEUTOVTOS TTOLLTQOVLAL.

Me 10 L6OTOTO (LYYNOETNG) CVTO ETTLONUALVOUUE YNULKES EVIDOELS, CVUVIOWS YAUHOTN
(C4H ,04) ue embuuntn Broroyuxt) 0don. H emionuoouévn Evwon HeTapéQeTol (ZyMuo
2.1.) ota 6QYOVOL EXELVA TMWV OTTOLWV TG PLOyNULXES OLEQYaOleg naL TN AeLTovQyio O¢-
Aovue va eEetdoovue. Xoonyouvtal evoopiefiwg 370 MB(Q TOv QUOLOQUQUAXOV OTOV
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000evn, T0 0T0l0 UETA OTTO ULOL XQOVLXY TTEQLOO0 eyxaBioTaTOL OTOV VITO €EETOIO LOTO,
1N XOTAVOUT) TOV OTTOLOV QITELXOVILETOL OOV AITOTEAEOUO TNG eEETOONG.

To olLtedvLo ( fl)e) TTOV EXTTEWTETOL OUTO TOVG TTLO TTAVM LVNOETES, TTOA YOI YOQU.
YGVEL TO OVUVOLO TNG EVEQYELAS TOV UE TTOANOITAES OVYXQOVOELS OTA (ITOUD. TV LOTMV,
EVAOVETOL e £VO NAEXTQOVLO (_?e) AL OUECMG EECVMDVOVTAL TTOQAYOVTAS OVO (PUTOVLOL
v. KdbBe éva amd ta potovia €xel evégyera 511keV (LoodUvaun pe ™ walo meguiag Tov
niextooviov). Emeldn de, moémel va otatnonBel m ooun ta SV ptOVLA ®kLVOUVTOL OF
avtiBeteg devBuvoelg (Symua 2.2.).

Ta wTOVLa (V) AAANAETTLOQOVV UECM TOV (PMWTONAEXTQLLOV (PULVOUEVOD KOL TOV (POLL-
vouévou Compton (e ToUg PLOAOYLXOUS LOTOVG, eEEQYOVTOL QITd TOV 0LODEVN %L TTQO-
O%QOVOVY G~ éval CeEVYOS aVLYVEVTWOV VYNNG eVEQYELOS TTOV elval TomoBeTnuévol avTL-
oLopeTQurd, nwoli pe TohAd dAha Tétolo Cevryn, oe OLATOEN OUXTVALOV O 0TTol0g TTEQL-
Paiier Tov aoBevi (Zymua 2.3.). Ava 000 oL VLY VEVTES elvalL OUVOEOEUEVOL UETOED TOVG
%0l 0L £E0001 TOVS 0ONYOUVTAL 08 XURAWUO OVUTTWONG. To ®UxAwUo avtd OLoBETEL dVO
€L0OOOVCS KA (io €E000, ) oTTolol TTOREYEL VAl TTAAUO UOVO EQROTOV OL £{0000L OLeYEQBOVV
TOVTOXQOVWS. Oty ONAAON TO OUVOEdEUEVO TeEVYOS avLyVEVTMOV OexOel TAVTOXQOVIG
(x0T’ ovota Héoo o€ LeQLXE Nsec) OVO PTOVLA Y VYNNG eVEQYELOS. TOTE WTOQOVUE VO,
Bewenoovue OTL TO. PMTOVLY TTEONADOY aTd TO (OL0 OTLYUWLOTLVTTO eEaiiAmong. Autd 10
OVUPAY TEOOOLOQITETOL OTL ®elTOL TTAVWD OTNY €VOELD TTOV CVVIEEL TOVS OVO QVTOVG OLVL-
YVEVTES (ZyNua 2.4.). Oheg Oe oL axTIVES Y TTOV EXTTEUTOVTOL OTTO VOV OYHO TTOV TTEQL-
paiier avt) v gvBeio naToyQApOVTaL atd TO (OL0 Cevyog aviyvevtwy. Emouévwg »d-
O oV VeELTNG TEOPAALEL TNV KATAVOUN TOV QUOLEVEQYOU LOOTOTOV KATE UNKOG CUTNG
™G €VBElOC TTOV TOVG EVIOVEL. METE TNV ROTOYQOPY TTOAAMYV TETOLWYV TTQOROADV TOV QOI-
OLOTOOTOTTOV, OVUPMVA UE TN OLOVOW TOV 0TOVS LOTOVS TNG EYHAQOLAS OLOTOUNS TOV
000evoNg TTOV €Y0oVUE ETTIALEEL, ELVOL OUVATO VO AVOXOATAOXEVOODEL ELOVO TTOV OElyVEL
OUTN TN OLOVOUN OTN ETTLAEYUEVT EYRAQOLO OLOTOWUY] XONOLULOTTOLMVTOS TIG MO YVWOTES
uefdoovg NS VITOAOYLOTLXNG TonoYQaptag (C.T.).

AVTO OV YUQUKTNOILEL LOLOLTEQMC TNV ATTELXOVLOTLXY oUTY) WEBOO elval 1 xonon
LY VNOETMOV TTOV EXTTEUTTOVV TTOLLTEOVL. To QUOLOTOOTOTTO TO. OTTOLL CVVHOBWS KONOLUO-
TTOLOVVTAL elval To avogeduevo otov ITivora 2.1.

Hivoxag 2.1.
Padroiootona yonoiuomorovueva oty PET

PadwoTodtona | XOvog voduthaoLooion min MéyLotn evéQyeta TolLtoovimy MeV

e 20,3 0,96
BN 9.97 1,19
5p 2,03 1,70
I8F 109.8 0,64

82Rb 1,26 3,15
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ZTLS HALVIRES OLOYVOOTIXES EEETAOELS YONOLUOTTOLELTOL EVQEMS N YAUROLT ETTLONUOL-
ouévn pe BF (g0ootodecoEuyhundln). H ovola outh TooohauBdveTol amtd to ®iTTaa
TO. OTTOLaL TNV UETOPOMCOVY OTT™WC %ol TN U eadLeveQyo YAuroln. Katd mootiunon n
YAUROLN OUYREVTQMVETAL O€ XVTTOQA e VPNAS QUOUS UETABOALOUOV TNG, OTTWS T XO.Q-
nvind ®0TToQa. H uéfodog emouévmg yONOLUOTTOLELTOL VL0 TNV ETLONUAVOT OYRWV
TTQWTOYEVOV KO UETOOTATLAMV, WG ETTLONG YLOL TN UEAETT TOV EYREPALOV AL TWV VOOV
JTOV TAQOVOLALoVTIaL 6”7 avtdv [T.y. Alzhemier (Zynuata 2.5., 2.6., 2.8.)].

2.2. Mewovextnoto g uedodov

o) Baowod uetovéxtnuor elvar o Pooyc xeOVOg VITOOLTANCLUOUOD TV LOOTOTWV T
0TTOl0L EXTTEUTTOVV TTOCLTQOVLAL, OTTWS aiveTal xoL otov Iivaxa 1. Avtd armoitel Tnv
EYROTAOTAON ELOLHOV KUKAOTQOV (ZyMua. 2.7.) TANGLOV TOV CUOTHUATOS TNS TOUOYQOL-
@ioc PET vy va moodyovtal To embuuntd .ootorta. Ty vpmhy auty dostdvn eivat
TTOAM) VOKOAO VO ETMWOO0VV TOL VOOAEVTLXA LOQUUATO. (0TNV EAAGSO Lovo éva dQu-
ua éxer PET) %o eorooiCetan m yoion tne uebddov. Evtuyme 1o 18F éxel nomodteo
%0OVO TeoMg oL TTQOASA{VOUV VA, YONOLUOTTONOOUV TO LOOTOITO TTEQLOCOHTEQC. TOV EVOG
LOQUUATA £XOVTAG TTEOORAON OTO (OL0 XUHAOTQO, UELMVOVTAS €V UEQEL TO HOOTOC.

) H dwoxortiry wovotnta ™g PET eEaotdtal amd ™ xoNoLun TLQAVELD TV OVL-
YVEVTMOV %O TOV 0.QLOUO TMV TTQOPOAMY TTOV UTTOQOVV VO LATOYQOQPOVV aItd €Va, Té-
TOLO OVOTNUOL. AVOUEVHDS OUMS ETLOQA VLo TN OLOXQLTIXT XAVOTNTO %L TO OTL TO
TTOLLTEOVLOL TOELOEVOVV UL ULXQN aTO0TOom (~1 + 2mm) ard TO ONUELD TOQOYW-
S TV uéyoL va eEaihmBovv. Emtiong, o oxTiveg (Y) TOV TOQAYOVTAL OEV EXTTE-
WITOVTAL JTAVTA axQLBmS ®atd 180°. MmoQovv TéAOS va @BEooVY TAUTOXQOVMS
O0TOVS OVLYVEVTES OV0 POTOVLOL GpOoV €XOUV VITOOTEL OREDACELS O NAEXTQOVLO TWV
ATOUV TV LoTOV. ToTE oYNUATICOVV dUOUEVES YLa TNV ELXOVO NG TOUOYQUPIOG
vrooTQmua. Emougévmg ex tng ong tg n uEBod0g TEQLEYEL OPAAUATO G TQOS TLG
TTQOYUOTIXES BE0ELS TOV QUOLEVEQYOV LOOTOTTOV UEOO 08 GDE TOoUN.

H dwoxourtirn) twavotnto g PET eivol tg TUENG LEQLXMV YLALOGTMV, EVHD TNG VITO-

AoyLoTNG ToUoyQOpiag eivar woAlg 0,5-1 mm. To xdotog uog eEétaong PET oty

EMGO0 avéQyetal oe 2.000€.

2.3. Xvvdovaonog PET pe AEovixn Tonoyoagia (C.T.)

H oEio tng PET avgdivetol pe tnv 1000 ®n dvoTtoilimy TTANQOQOQLMYV JTOV JTQO-
OPEQEL O AEOVIXOG TOUOYQApOC. Tehevtatag Texvorloyiag unyovnuata ovvovdlovv PET
%ol C.T. 070 (010 unydvnua. TOte AELTOVQYIHES KO OVATOULXES ELXOVES QTTOXTMVTOL UE-
00 0TV (010l YEOVIXY) TEQLOOO0 (TNG eEETAIONC) e TAVTOKQOVN TTQOBOAN TV ELKOVOV TWV
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OVO pnovNUATOV, eEQOQOAIZOVTAS TN SUVATOTNTO CUVEATIUNONG, UE OTTOTEAEOUO. UE-
YOAITEQN OLOYVIOTLRY anQifeta (Eyquata 2.8., 2.9. ot 2.10.). Ze éva povo Noonheutt-
%6 Tdouua 6° OAn v EALGOO vtd.oyel avtd to unydvnuo, PET/C.T.

2.4. Axtwvortgootacia yio tnpv PET

To QOOLOTEOTOTTO YoENYELTOL EVOOPAERLMS 0TOV 01oDeVT] %ol exTiBeTAL OAOXANQO TO
avBowmLvo omua otV axtivoBoric. Exetdn Oume o x0dvog vitodTAaoLoouon Tne Q-
OLEVEQYELOG €LVAL TTOAD UKQOG, 1 CUVOALXA OITOQQOQPOVUEVN dOON ELVOL ULXQN KOl OEV
eTNOEALEL TIG AELTOVQYIES TOV 0QYOVLOUOV.

‘Otov dumg N 0.00evng etvor £yrvog 1 ONAACeL, TEETEL VO TO AVAPEQEL GTOV LOTQO, O
omoiog %al B0l 0ITOPACLOEL YL TNV EEETO.OM OUVEXTLUWMVTIOS TNV OAN HATAOTAON HOTE. TTE-
olmTwon.

Evoetind avagpéoovue OTL 1| GUVOALXY OAOOMmUT 000N TTOV MAUPBAVETAL OF ULaL Té-
TOLO. €EETALON VITOAOYICETAL 08 7mSV, eV 0€ UL agtA axtivoyQopio Bmoonog elvat
0,02mSv, o€ puLo agovixn topoyapia (C.T.) Bwoaxog 8mSv 1 n eTnoLo dOoM Yo T TTAN-
QMUOTO VITEQUTANVILAMV CLEQOTTOQXMYV TANQWUAT®WY 7,8mSv (Amd 1o National
Radiological Protection Board tov U.K.).

Yuured.onato

To nootog wag eEétaong PET elvol vymAo xat 1 OLOXQLTLXY XavOTNTE TNG O€ ava-
TOWHES OLALPOQES elval wxQOTeEN exelvng Tng Ymohoyiotuixig Touoyoapiag (C.T.) 1
oL ™ Mayvntixng TowoyQapiog (MRI), duwg elva:

— H povadwn nébodog pe v ommota AapAvouue Ty atetkGvLon TOU UETABOALOUOV

TOV BLOMOYIXMOV LOTMV TOV avOQMITOV (TT.Y. EYREPAAOV 1| XOQOLAC).

— H noliteen nébodog Tov aretrovilel vreQUETAROALROVS LOTOVS OTNV YAUROLN (HO.Q-

AV ®VTTOQA) TTOLY 0xOUN YivVOuv 0Q0Td artd GAAOVS TEOTOUC.

H PET Onlodn OUWTEQUOUATIXG OITELXOVICEL TN AELTOVQYIO TV TABOAOYXMV
0TV, eved N C.T. now MRI WroQovv va ametxoviCouy TLg LOQMOAOYLXES UETAPBOAES TV
OLOV LOTWV TOV €XOVV TEOOPANOEL atd TN vOoo. Mag dideL eriong tn duvatdTnTo Vo
Q0VUE TNV ELLOVA TOV EYREPAAOV WOG OTOV OXEPTETAL 1| OTAV MIVEL AORNOELS (PUOLHNG.

O ovvovaouog PET/C.T. 07 éva punydvnua oto0enVIETAL £VO. OTTOVO0i0 UECO Ue
TTOMEG ®ALVIXES eaouoyég otnv Nevporovia, Kapdiohovia, Axtivobegameio, Ttov
EVTOTTILOUG TTOMTOTOOMV KOl UETOOTATIXMV OYROV (axQBNg O¢om, ueyebog, oQomnti-
QUG, £XTAON TNG VOO0V, OTTOVONTTOTE OTO OMUW), LELWVOVTOS XOTA 50% TN SLdXELD. O
oyxéon ue dhheg eEetdoelg eEaopalifovrog ueyahuteQn aveon otov aobevn. YooyeTal
Og va. OmOoEL AVON OTNV XOTAVONOT TNG AELTOVQYI0G TOV aVOQMITLVOU EYREPALOV XOL TOV
0QYOVLOUOV U0 YEVIXOTEQO.
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ITAPAPTHMA

\4
7~ Ao

Avyvia
X 7 Aviyveutiv

Synjua 1.2. H fooixn yewuetoia o’ éva aSoviro Touoyodqgo.
(o) H Auyxvia axtivwv X %ol oL aviXVeEVTES
owayodgovv 360°, yuow amo Tov aobevii xatd tnv eEétaom.
(B) Anym eyxdooiag Toung acbevoig eotiaouévn atnv TeQLoyn tov ‘Haatog.

Sytjua 1.3. To unydvnua g aEovixnig Touoyoaqiag
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Xytjua 2.1. Emionjuavon - D-yAvxoine ue 18F.

1. Ouyarondg 3. To moGLTEdVLo YCveL TV Xviuxi) Tov
Tvorvag EVEQYELDL PETCL 0t ToMATAES UYrQOVOELS

5. Mev6 10710 sec, amd v évaon
nhextoviov - Tolitgoviov
eEaihdvovton xow ovauadhinho
potovia 511 keV magdyovion
(3 potdvia eivon TOAY omavio
va opayBovv)

2. To mpwtévio daomdton
o€ TOLLTEOVLO, VETEOVLO
%o VETQIVO

4. To Betxd mo TolLtedvVio
EVAVETOL [LE NAEXTQOVLO

Yynua 2.2. Exwouy xou eEaiihwon molitooviov.



Ymoloyiotixy Touoyoagia Exmounng Iolitooviwv 13

AV VEVTEG 0TEQEAS ROTAOTAONG
adyovg 2-3 cm omd Biowovyo T'epudvio

TTeQuoTEepouevog AantiMog

Khivn aoBevoug

Xynua 2.3. Eva ynoiaxd ovotnua PET.

AN fNEN /\_/\/\Eicoéogl

LA_AA__ANAA_A Eigodoc 2

AN AN Bestos

Zoprtoon

Synua 2.4. ALoryQouuatixn AmeELxOVIOon TNG AVIXVEVONG UE OCUUTTTWOT,.
TO Q0TEQAXL TNG ELXOVAS ELVOL EXELVO TTOV TEALXA TTQOPAALETAL.

Yynua 2.5. PET eyxepdAiov
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Agyero0étnon Aedopévov

Andrtnua
(Acquisition)
|
EneEeoyaotig Onuxol Aionol
Apyeimv (100 Gigabyte)
Apyeto
4mm
(1 Gigabyte)
Avalvo
O=0 !
v Eqaguoyég
4

Sytjua 2.6. Audyoouua Qong 0eO0UEVWY xal CQXELOOETNONS UEAETNG KAl TEQQUTEQW AVAAVONG
eovwv Touoyoapliag exstouns molitpoviwv. H dtatdouuatixt Otxtiwon VIToAOYLOTWV Ue
HALVIHA OEOOUEVD TV 00OEVWIV, OLOEL TN OVVATOTNTA AVTOAAQYNS TTANQOPOQLOV TOV
OLEVXOAUVOUV TN OLdyvawon xat Oegareia.

ynua 2.7. To xUxAoTQOV.
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Syrjua 2.8. ©dlauog Touoygagias Exmourig Iolitooviwy.

Spjue 2.9. Adtagn PET/C.T.
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B.

Xynjuoe 2.10. EEETaon aoOevous e xaoxivo owOnxav axo unydavnua PET/CT.
A. Ewova tng Aovixric Touoyoagiog.
B. Ewxdva g idwag mweguoxns ue PET.



Ymoloyiotixy Touoyoagia Exmounng Iolitooviwv 17

Biioyoapia

Cameron, J., 1978, Medical Physics, 455 -485 21d edition, John Willey and Sons, Inc. New
York.

Gottschalk, A., 1986, Diagnostic NuclearMedicine, Vol. 2 Williams and Wilkins, Balti-
more New York.

Ooppavouddxng, 2t.K., 1990, H puown onuega, 188-230, 3" éxdoon, Tlavemotnuanés
Exddoerc Konmng.

Young, H., Baum R., Cremerius U. et al., 1999, Measurments of clinical and subclinical
tumor response (!8F -fluorodeoxyglucose and positron emission tomogra-
phy, European Journal of Cancer, 35(13) 1773-1782).

National Radiological Protection Board of U.K., Handbook, 2000.

Ramsey, D., Badawi, 2001, NuclearMedicine, Physics Education Vol. 36, 452-459.

Kovtgovumdg, 21.K., 2003, ®vown twv HAEXTQOVIXMDV YITOAOYLOTIXMY ZVOTNUATWY,
271-332, 2" éndoon, Z0yyxoovn Exdotint, ABrva.






ALyo010uog Aoxiuwv & Awoebwoewv Epaiudtwv Svyxodinons Alovuviov-AWELD 19

ALY010u0g Aoxiuwv xat Alogbwoewy
2paAudtwov 2vyroAinong Alovuviov-AWELD

M. Kovtéong
T.E.IL Ilewpaida

A. Hogtoyenotog
T.E.L Ilewpoia

B. ToovxoAdg
Axaonuio Eurooitxov Novtixov

Meidyn

2NV €Qyaoio autn oL £YyLve 0Ta TTAOLoLa Tov TEoyeduuatog APXIMHAH I* wo-
Qovolaletal évag atyooibuog avalitnong (Algorithm WELDIng) yio tnv dtadaoio
QOULDV -OLOQOBMOEWV TAQOUETQWV OPAALATOV UE EPAQUOYT OTNV OUYXOAANON OAOV-
ULViov otV vournywy frounyavic. ETUTAEoV YIVETOL 1 TTEQLYQUEY) TOV TQOPAMUATOC
0TO Y(MQO NG TEXVNTNG VONUOOoUVNGS, N UeBOdOAOYIO aVOTTO.QAOTOONG TNG YVMWONS 000
%Ol O AAYOQLOUAS TTOV VAOTTOLEL TOV UNYAVIOUO HOVOVOV. TehrOg 0TdY0G elval 1 ovd-
JTTVEN €UITELQOV OVOTHUATOS GVOLYVAQLONG EXTIUNONG %ol OLOQBmwoNg OPIAUAITWV OV-
YHOAMNTMV RATOOAEVDV GAOVILVIOV VL0, EXTTALOEVTLXY ONOT).

Abstract

A search algorithm named AWELD (Algorithm WELDIing) has been developed under
the frame of ARCHIMEDES I* project. The AWELD algorithm is aimed to correlate
aluminum welding process parameters - welding defects, as well as to contribute to better
welding defects’ diagnosis and alleviation. Furthermore, the problem description in the
field of artificial intelligence, the methodology of knowledge representation, as well as the
algorithm that materialize the rules mechanism is presented. The target of this work is the
development of an expert system for the identification, assessment, and correction of
aluminum welding defects.

Emotnuovix Exetnoioa E@aouoouévng EQevvag
Vol. XII, No 1, 2007, pp. 19-37
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A€Eerg Khewdua:

Teyvnty Nonuoovvn, Ailyoolbuol Avolntnong, Xwog Koatdotoong, ZuvyxOAAnom
Ahlovuviov.

1. Ewcoyoyn

OL QVENUEVES OTTOLTNOELS YLOL CUYXOAMTES HATAOKEVES VYNANG TTOLOTNTAC KOl 0ELO-
TLoTiog 08 oUVOVAOUO UE TNV QUENON TNG TTOAVTAOKOTNTOS TNG TEYVOMOYLOG KO TLS
ouvOnreg dLeBvog avTaywviopow oV JLOUOQ@MONKAY T TEAEVTOLO XQOVIO WONoaV
TNV ROTOOXEVAOTIXY PLOUNYAVIC 0TV VLOBETNON TQOMOMUEVWY VITOLOYLOTIXMV QY-
et . ETol, av vt 0 ®00U0g TS BLOMNYAVIAS £LvaL oVVINENTXOS KO ETTLPUAGKTL-
®0C amévavil o véeg texvohroyieg, n epaouoyy tng Teyxvytig Nonmoouvvng — TN
(Artificial Intelligence — AI) 0TNV TTEQLOYN TMV VEVTNYIXOV XUTUGXEVDV KL 1] ONUOL-
VI OVUPOAY TS 0T PEATIMON TNS TTOLOTNTOS TMWV TTOQUYOUEVWV TTQOTOVTIWV OUVETE-
Aeoav 0TV gVEUTOTH XKoL TayVToTH dLddoon tne.l'> 71 Avtd eixe wg amotéleono £vag
ueyAaAog aLOUOS ard eQeEVVNTINA LOQUUOLTA, TTOVETTLOTAHULY HOL BLOUNYOVIXLES UWOVAOES
VO EEXLVIOOVV L0 ONUOLVTLAT) EQEVVNTIXY TTQOOTTAOELDL TTOV OTOYEVE OTNV OVATTTVEN %Ol
epaouoyn g TN (éumelQa ovotRuota, alyoQuBuol) oe ouxiheg epouoyés. O autieg
7TOV 001 yNoav oty VwoBETNon ™G TN 0TV ETLOTNUOVLXY TTEQLOYN TMV UNYAVOLOYLXRMDV
NOTOOREVOV ELVOL ®VQLWG OL EENC:

* 1 €AAELYPN TTAQOVGS TTEQLYQUPLAOV), TTOLOTLXOV LOONUATLXOV TTQOTVITOV TTOAAMY OLO-
OLROOLMY,

o 1) VITOQEM ETTAQHOVG YVIOONG KL ENTTELQLOS YELQLOTMV - TEYVIXMV - UNYAVIXMV YVQW
a7td TV VoM TNS SLaOXOGLOG KA,

o 1) WavVOTNTO TOV ovoTNUdTV TN va duaryeliCovral aoogn xoL avaxoLpn Oedoueé-
V0, TTOV CUVOVTOVTOL OTLS OVYYQOVES TTOQAYWYIXES LWOVADEC.

ZTNV VOUTINYLXY PLlopmyovia €xouv avorttuy el £UITeLQa cCVoTHUATO 0€ €va eV TTEd0
EQPAQUOYMDV UE KVQLOVS OTOXOVS TOV PEATLOTO OYEOLOOUO TV SLOOLXOOLAOV KOL TN dLa-
OQAALOT TNG TOLOTNTOS TWV JTAQOYOUEVWV TTROTOVTWY. Emimtooobeto v televtaio Og-
NOETLO AVOTTTUOO0ETOL ULOL ONUOLVTLXT] EQEVVNTLXY TTQOOTTAOELN OTNV TTEQLOYN TWV GUYXOA-
Mogov alovpviov. AVTEG OL OUYHOAANGOELS OTTOTEAOUV ULOL ELOLXY TTEQLOYN UE LOLOLLTEQOL
KOQOUAUTNOLOTLXA %Ol LOLOTNTES TTOV OYETILOVTAL UE TO VALKO TTOV YONOLUOTTOLELTOL KO KO-
BoiCovv T000 TIg UEBAdOVS AL TOVS TUTTOVG TMV OVYROAMOEMY TTOV {ONOLULOTTOLOVVTL
000 %Ol TO. YOQUXTNOLOTIXG TTOLOTNTOS TWV CUYXOMNTWOV KOTAOXEV®V. Tol TAEOVERTN-
LOLTOL TTOV TTOLQOVOLACOVY OL OUYKEXQUUEVES OVYXOAANOELS GALG KOl 1) TTQOOTTADELD OLVTLUE-
TOITLONG TWV TQOPANUATMV OTNV ROTAOKEVOOTLXY OLOOLKOGT0 AGY™ TNG XONONG TOV OAOV-
UWLVEOU £X0VV EVIELVEL TNV EQEVVNTIXY TTQOOTTADELD OTN GUYHEXQLUEVY TTEQLOYN. 1314
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210 TAALoLO QUTA EVIGOOETOL %O 1) TTOQOVOT EQY0O0LN OTNV 0OTTOl0l TOQOVOLALETOL
€vac alyoLOUog OXLUMV -OL0QBMOEWVY TMV TAQUUETQMWV TNG CVYROAANONG GAOVULVE-
ov (AWELD) ue teAnd oxomd Tnv INULOVQYLOL %ol OMOXANQMOTN €VOS EUTTELQOV OV-
OTNHUATOS avayvwELoNG eXTiUNong xat OLoBmwong TEaAUATWY OUYROAMNTOV KOTO-
oxevav alovuviov. Téhog, o AWELD, nogei va fondnoet tnv OLdoxTLrY TRAEN 0TV
HOAMVTEQN EQYOOTNQLOXT EXTTOLOEVOT TV YELQLOTMV AUl TEXVILMV OTNV OCVYXOAANOM
OAOVULVIOV.

2. [Teoryoagn IgopAnquatog

H TN xoAeltol va. eTLAMICEL TTOOY WO TURE ®OL TTOAMVTAOXA TTQOoPANUaTo. H mmeouyoopr
eVOG TTEOPANUOTOS UTTOQEL VaL YiveL pe VO BAoLroVg TQOTOVS: UE TEQLYQAQPN UE XDQO
XATAOTAOEWY (State space) xai JTEQLYQuQN Ue avaywyn (reduction). ZT0 OUYAEXQLUEVO
TOPMUA. TNG CVYROAANONS CAOVULVIOU eMAEXON®E 1 TEWTN UEBODOOG YLOTE TOLQLALEL
2OATEQA OTO (00C TOV TTEOPAAUATOS TTOV €lvol TTEOG emilvo. 1320

T vo TeQLyQapel évo TQOPANUO 0TO MO KOTOOTACEWV, B0l TOETEL VO AVOITO-
Q0oTaBEl TEMTA O HOOUOS TOV TQOPAUATOS KOL OTY OUVEYELD TO. OVYLEXQUULEVAL Y0
QUXTNQLOTLXG TOV, OTTMWS M COYLXY) KATAOTOON, N TEAXN XOTAOTAUON KOl OL TEAEOTES
UETAPOONG 1 EVEQYELES TTOV UTTOQOVV VO, YIVOUV WoTe Vo eEevebel N Avom Tov. Axo-
AovBel M avEA VoM TOV ETLUEQOVS OTOLYELMV TOV YMDQOV KOTAOTOONS TOV TTQOPANUCL-
TOC.

o) Koouog ITgopiuartog

O %O0U0g TOV TROPANUATOS Yol TNV OLOEBMON OPUAMLATMV OUYLOAANONG CAOVULVI-
oV elval €vag avolrtog ®Oouog (open world) ooV OéxeTol e5WTEQIXES TOQEUPAOELS
(0010 TAQAUETOWV - OQAAUATWV). OL AVOLXTOL XOOUOL AVTLUETMITILOVTAL TTOA) OVOROA.
emeldn dev elval TEOPAEYLUOL. EudindteQa 010 oMU TS ETLAOYNS TWV TTO.QOUE-
TQWV JTOV ETTNQEALOVV T OPAAULATO OTLS OVYXOMNOELS AAOVULVIOU VITAQYOVV TO. €ENG
€7TL UEQOVG OTOLYELD OTTWG PaiVETOL 0TO ZyNua 1 Tov axoAovOel:

e YALUOTA GUYROAM)ONG TTOV OLOXQIVOVTOL 08 E0WTEQLXA (OTNV E0MWTEQLXY dOUN
TWV OVYROAMOEWV) KoL EMTEQLKA (OTNV ETTLPAVELD. TWV CUYXOAANOEWV).

e [MapdpeTEoL TV 6UANETOV OL OTTOLOL OLOXQIVOVTOL 08 aQLOUNTIXOVSG KAL JTOLOTL-
#0UG (TVITOTOMUEVA OLoyQAuUaTo 1§ oxyuata). Ot aQuiuntirot dev elval TEOadLo-
QLOUEVOL U axQifeLa aAhd VoTeQM 0Tt EUTTELQIXES UETONOELS (UE OPAAUO AVOYNG).

e X%070g TOV JTQOPANUOTOS ELVOL OL TTOQAUETQOL TNS OVYHOAANONG TTOV ETNQALOVV
OUYXEXQLUEVO OQAAUOL VO TTA.QOVV TETOLES TLUES MOTE 1) OVYXOAANON Vo BewnOel
ETTLTUXTG.
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pén ovYKOLAM O]

Sytjua 1. O x60UOS TOU TQOPANUATOS OVYXOAANONS AAouuLviov

21N TOQOV00. EPOQUOYY €XOVUE CO0XOANOEl Ue TO EEWTEQIXA OQAANATO TTOV OEV
OTTOLTOVV ETTEEEQYAOLOL EXOVAS OAAG SLaxQIVOVTAL OLE YVUVOY 0PBaAUOV oIt €va eEeL-
OxeVUEVO TEYVLXO. EMLITALOV 0VOpEQOUNOTE OF UETMITLXES CUYHOAMIOELS 08 0QLLOVTLOL
N ndBetn Bom, dlouodREmong athov V, Ahovuviov oelpdg 5000, tdyovg 6,35 mm.

B) Katdotaon Igoprnnatog

H xatdotaon (state) Tov ®OOUOV €LVOL ULl ETOQKNG (XOQUKTNOLOTIXES LOLOTNTES
ULOG ROTAOTOONG) OVATTOQAOTOOT TOV KOOUOV O€ (o OEOOUEVN YQovirn otrywr]. Eudt-
HOTEQO OTO TTROPANUA UAS O TT{VAXOS TTOV AXOMOVDEL OlVEL VAL TTAQAELYLOL TTEQLYQOLPNG
TOV JTQOPAUATOS CUYXOAANONG AALOVULVIOV.

Hivaxag 1: [legrygagn uiag xaTdoTAGIS TOV X0GUOV TIIS CVYXOAANGIIS

AvTixeipeva IowotnTeg Yyéoelg
IodueTEOG H mapduetoog Heouonoaaio AvEnoe v
Ogouoxraaoio TToobéouavong eivor Adbog Oeouonrgaotia
TTooBéuavong IToobB¢ouavong
TTapduetoog Evraon H mopdiuetQog éviaon Meiwoe TV £vToon Tov
Pevuatog QEVUOTOG elval MaBog QEVUATOG
Tapduetoog I'mvio H maoduetoog yovio AVENoe notd 1° v
Hlextoodiov NAEXTQOOIOV glval MdBog YoVia NAeXTOd{0V

v) Tereotég Metapaong

Ol %OTAOTAOELS EVOS KOOUOV OUVOEOVTAL UETAED TOVG, (e TNV £vvold OTL OTd UL
XOTOOTAOT WTOQEL VA TTEORMPEL ULl VEQ ®aTd.otoon. H moaooaywyn vEmy xotootdoemy
OElAETAL OTOVG TEAEOTES UETAPOONG 1) EVEQYELES TTOV UITOQOVV VAL YIVOUV O€ HATTOLOL KO-
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TAOTAON TOV ®OOUOV TOV TRORMUATOC.2123 Tumind otV epaQuoyy wag £xovue Ty
oo ovOn oéon:

T, . q:Sweld—S_ . (1)

omov T, 4: TO OVVORO TV TEAEOTOV UETARAONG GLYROMANONG,
S_ 1 TO 0OUVOLO OAMWV TM EYXVQMV KOTOOTAOEWV CVYROAANONG.

weld”

Evolhoxtind, wrooovue vo oploovue v oxéon (1) ®or wg ovvaInomn ov emL-
0TQEéPEL VOl OVVOLO OTTO RATOOTAOELS, ONAAON:

T S aa—Powerset (S_ ) 2)

weld * ~ weld

270 TEOPANUO TG OVYROAANONG Ahovuviou ol teheotés netdfoong (o mbaveg
EVEQYELES) ELVOL OTTMS (PAIVETOL TTOQUKATW OTO TTOQAIELYUL:

AvENoE TN TaEAUETEO Ocouoxpaoia xotd 10° C
Meiwoe ) mapduetoo Eviaon oevuatos xatd I mA
AVENOE TN TAQAUETQO YwVia NAEXTOOOIOV xaTd 1°

OL Tehe0TéG ETLTVYYXAVOUY VO OAMAGEOVV TNV KOTAOTOOT TOV XOOUOV UECW TNG OA-
AOYNC TNG TTEQLYQOPNS OVTNS TNG ®OTAoTaoNS. ETol avEdvetol n mbavomnta emituyiog
™G OUYROAANONG OTNV eTTOUEVT TTQOOTTAOELA. OL TEAEOTES £OVV TTQOUTOBETELS EQPAQUO-
S, TTOV TTQETTEL VAL LOYVOUV YLOL VO UITOQOVV VOL £(AQUOOTOVV. EldndTEQO. 0TNV OV-
YHOAMNON OTNV TTOQAUETQO OeouoxQaoia Teobéouavons yio 1o eEwtegund opdiua Wv-
x0€s Pwyués 102,103 woyver (TTuv. 2):

Hivaxag 2: Tedeotiis uerafaciis (Taeauetoog Ocouoxgocia Tgodéouavailg)
070 TQOPAUA TNS GUYXOLAINGNS

Teheotng IMgovmoBécerg Amoteréonata
AVEN0E TNV BeouoxQaoia Ta 6uo. eivar 20°-65°C. H Oeouoxgaoia tomobeteital
H Beouoxaoio avEdvel av elval extog 0Qlwv 0TOVG
avd 10°C. 20°C xow avgdvel »otd 10°C.
H tdom elvar ovodurn 1. AMULOG OVEAVEL CUVEXMS RATA

T0 (1010 TO0G BeQUOKQAOTOG
uéxoL vo dLoebmbel To opdiua.
Edv oev emitevybel avtd
tomoBeTelTan  ueyoliteon
T Beouorgaoiag 65°C.

9) Xwoog Kataotacemv

O xQos xataotdoewy (state space) elval TO OUVOLO TV £YHVOMV ROTOO0TAoEMY. H
OTTELROVLON TOV YiIVETOL Ue Eva yodgnua.?*20 1o Syfua 2 @oivetol néQog Tov YHheov
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HOTOOTAOEWV YLO. TOV XOOUO TG oVyrOAMNnonc. Kabe xoupog etvor pio ®atdotoon xol
©AOe anun OV EVAveL OV0 ®OUPoVS elval évag Teheotg. Tumwmd o ovufoilouog 0—AT
onuaivel «n Oeouoxpaocia tibetar otnv Agyixn Tiun (20°C)». Tevind 0 XWQOS KATAOTA-
OEMV WTOQEL VO AVAITTOQAOTAOEL (e TTEQLYQA(PY O ULOL XATAAANAT YAMOOW (TT.) . AOYLn).

0—AT
Bgpuokpacio H @¢gppoxpacio
OTNV APYIKN TN # £KtOG opimv
(20°C)

O—AB(+10°C)
0—65°C

@sppokpocia evidg F—Pp AbEnon
oplev @eppokpacioc katd P  Oeppokpacio=65°
10°C (telucr) Tiun)
0—AB(+10°C)
0—65"C
AB:AvEnon Oeppokpaciag,

AT:Apyuch Ty

Sytjua 2. MEQOG TOV X(QOV XATAOTAOEWV TNG OUYXOAANONS aAOVULVIOU

€) AQynég %L TEM®EG XATAGTAGELS

‘Eva mépANua x0QoxTNoileTon amd 000 10LX00 TUITOV HATAOTAOELS TTOV EXPQU-
Covv TO 0edOUEVO KOL TO INTOVUEVO. ZTO TQOPANUA TNS OVYROAANONG AAOVULVIOU 1 Q-
) xatdotaon (initial state) 0QILETOL WC M ETITEVEN TOV TUTOV TNG GVYROAANONG TTOV
elval ermBuunty (0TNV €QOQUOYN WOGC, UETMITLXY 0 0QLLOVTLO 1| ®ABetn Béom, droudo-
pwong amtAov V), evid N tedxt) xatdotaon (final state) 0ev elval TANOWS 0QLOUEVN AO-
YO OTTOVOLOS 0UMIOS TQOOOLOQLOUEVIV HQLTNQIMV CVYROAMNONG (EUTTELQLAES UETOY)-
O€LC).

ot) Movtelomoinon Ioofrnquatog
‘Eva toopinua 0Qietal amd v aQyun XoTdoToom, TO CVVOAO TV TEMAWDV HATO-

OTAOEWYV, TO GVVOLO TV TEAEOTMOV UETAPAONS XOL TO YWMQO %ATA0TAoewV. 'EToL 01O
TTOOPANUA TG CVYROMANONS TUTTLXA 0QICETOL €val TTOOPANWUA WG 1 CVVAQTNOT,

PWELD = (Iweld’Gweld’Tweld’Sweld) (3)

omov I, ebval n ooyt ratdotaon xow oyver I, € S
G
Tweld

S erd ELVOL O X(MQOG ROTOOTACEWY.

weld weld’

£(vaL TO OVVOLO TV TEALKMDV RATOOTAOEWY,

weld

elval 1o 0VVOLO TV TeELeoTWV UeTdfaong xow oyvel T 28 =S 4
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H Mion oto medpAnua g ovyroAnong ALOVULYVIOV etvorl pua. axolovBio amd tele-
OTEC UETAPAONG OTTOV LOYVEL,
ty by t, ET 0 @)
ue TV 1LoTTa,

gweld = tn("'(tz(tl(lweld))"')’ omov gweld € Gweld (5)

‘Etol n AYom oty TaQAUETQO Beouoxoaaio moobéouavons yuo. 1o eEEmTEQLRO OQGA-
ua Wuyoéc Poyuég 101,102 Ahovuviov oetgdg 5000 eivor n oxdrovdn:

‘EAey&e v mooduetoo 6 av givar eviog oglwv (20°C<6<65°C)
Av Oy Béoe v apduetoo 0 otovs 20°C
AvEnoe tnv maduetoo 6 xatd 10°C
‘EAeyEe n maoduetoog 0 vo unv éxel mepdoel Tovg 65°C
‘EAeyEe av n ovyxOAAnon wéTvye
Av Sy avEnoe tyv wapduetoo 0 xatd 10°C
‘EAeyEe n mooduetoog 6 va unv éxet wepdoel tovg 65°C
‘EAeyEe av n ovyxOAAnon méTuye
Av vai Béoe Tyv mapdueTeo 6 otnv avtiotowyn Oeguoxgaoia
AV Oy Béoe TV mapdueteo 0 otovs 65°C xat TQOXWENOE OTNV ETOUEVY TOQAUETOO

ATO TO TOQATAVW OUVAYETOL OTL 1) OLOOLKO.OTAL ETTIAVONG TOV TTQOPANUATOS EYHELTOL
OTNV XOVOTTOINOMN RATTOLWV OUVONKMDV — TTEQLOQLOMYV Ol OTTOLES (VAL OITALQULTNTES YLO!
™mv aiolo éxpoon g dtodnaoiog e ovyroAAnong. Ioémel vo. onuelwOel OTL oTNV TTe-
olmrTmon mov dev emitevy el dLOEBWOMN ™S GLVYHOAANONS 1 SLAdKOGT0 TTQOYMWQAEL OTNV
ETTOUEVO TTAQAUETQO (AAVGTIOC SOXRLUMV) OTTMC POLVETOL OTO TTOQUXATW OYNUCL.

Emutedydnke
dopboon g
ovykOAnong

EZ0AOX
EIZOAOZ

ﬁ’ Hap.1 Map.2 Map.3 Map.n
A

TOPGUETPOS
Sovexn ddikacio Q

Sokiudv-31opbwong

Sytjua 3. Avadixooior SoxLu@V — OLoEOwoN TAQUUETOWV TEAAUATOS OVYROAANONG
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To oUVOAKO LOVTELO TOV TTQOPANUOTOS TNG OCUYXOAANONG (POLVETOL OTO OYNUCL TTOV
OnONOVDEL:

Zedipota

VPG COOTAY
TIHOY
TAPAUETPOIV
OVYK6IINoNS

Mnyaviopog
Aoxyg
Mapapétpov

Bdon I'vocsov | <
TIHOV K0l TOLOTIKAOY
TPOAYPAPOV

Sytjua 4. Movtélo TN moofAnuatog ovyxoAinons ALovutviov

3. Avanagactaon I'voong

210 ovotiuato TN meémel va, xonoLtuomtonBel £vog LOVOOULOVTOC XL TUTTOTTOLNUE-
VOg OVUPOMOUSS, O OTTOL0C, EXTOS TNG OUVOATOTNTOG TTOV Bl dLVEL YLl OXQUBN OvaITaQd-
0T00N TNG YVAOONG, O TTOETTEL VO WITOQEL VAL GUVOVAOTEL KATAAANACL LE UMY OVLOUOVS EENL-
YOYNG OUUTTEQUOUATMV TTOV VAOTTOLOVVTOL OITO TN OTQATNYLXT avaljTnong 0T Yvmon
£VOC TTOOPAMUATOC %A 0TTO TN GVANOYLOTWXY (reasoning).!?72%)

ZTNV CUYXEXQLUEVY EQUQUOYN M OTQOTNYLXY) aVOLHTNONS VAOTTOLELTOL WECT, ATTO (ALOL
OVALOYLOTLXY 0O yOUUEVN amtd To dedouévo (data driven). Ta dedouéva elvor o 0.QLo-
UNTLXES HOL TTOLOTIXES TLUES TTOV €0V d0BEl UETO OITO EWITELQIXES EQEVVES ULOG KOL OEV
VITAQYOVV OLEDVEIS TUTOTONUEVES TLUES TMWV TTAQOUETQWV WAS OUYROAANONG. AVTi-
oToLYa 1 UEBOOOC AVATTOQAOTOONS TNS YVMONS TTOV eTLAEYONKE VO 0oxohovONOel 0TO OV-
YHEXQLUEVO TTQOPRANUA elval Ol »avoveg (if - then rules). Ou xovoveg emAéyOnuav yuati,

* 1] YVOON OVOITOQLOTATOL UE TQOITO JTOV TANOLACEL TNV AVOQWITLVY YVON,

1 eEaywyn oVUTEQUOUATWV YIVETOL UE EVXOAO TOOTTO %L,

* E(VOL O TTQOKTIXOTEQOS TQOTTOS AVOTTAQAOTOONG YL €YWY CUUTEQUOUATWV.

H Baon I'vooeov tipnov tagapétoonv-ogpaipatov (KBweld) éxel tnv oot doun,
1 0TTO(0. WITOQEL VO CUITANQMVETAL GUVEXMG.
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Hivoxoag 30: Aoun Twwov [Hagauétowv Xvyxoiinens Alovuviov oergdas 5000,

mayovs 6,35 mm

Merapintég [agauetgor Min Max Mezapoin
‘Evtoon Pevuoatog —I (A) 175 225 10
Tdon Pevuotoc-V (Volts) 25 29 1
TaoyvTnTo oVyROAANONG-u
(mm/min) 610 760 50
®gQuoruoio TEobEéQuavong
Preheat ( C) 20 65 10
OeQUOXQUO 0L UETAED
OLASOY UMV GTQWOEMV 20 65 10
Interheat ( C)
T'ovia nhextQodiov
electrode angle 00 +-25° 5°
Audxevo oot opening (mm) 3,3 6,35 1
Avyévag root face (mm) 1,5 2.3 1
Elevbeon mtooeEoym
NAeXTQOO(OV-arc 10 10 1
height (mm)
Porc aeglov
TTQOOTAOLOC gas 15 20 1
flow (I/min)

HO
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Hivaxag 3p: Defects — ISO Codexat taoeis nagouétonv(] 1) mdyovs 6,35 mm

Defects Wuyoés Oeouig Mogwdes-
Parameters Poypég Poynég eYXAELCNOL 0.EQIMV
Root opening
Rott face
Surface condition Check Check Check
Temp preheat 1 i i
Temp interheat
Voltage 1 -
Ampere 1 -
Travel speed(u) | -
Electrode angle Check 1 Check 1) Check 1)
Arc height check check
Feed rate - - A
Flow rate - - A
Type & Quality - - Check
Technical det. 1" otewoN -
Hurong
OLOUETQOV

H poo@n ®ovovwv Tov }oNoLUOTOLOVVTOL 0TV EQAQUOYN ElVOL CUOTHUOTO TTOQO-
yoyng (production systems),

Hivaxag 4: Moo@n xavovov xal GljuacLoroyic Tovg

Mooy Exgodter Enenynon
IF ouvvOvixn THEN evéQyelo ALAOLKOOTIXY YVOON Av 1 ouvOqun oAnBeveL
(aENoe/ueiwoe) T1ooBéguavong eivor Adbog T0TE EXTENEDE TLG
EVEQYELES

To oVoTNUA TTAQAYWYNS TNG CVYXOAANONS ANOVULVIOV aToTelelTal aTd TOlo Uéon
(Eyxmuo 5):
* TOV QAYOQLOUO XaAVOV@Y TTOV TEQLEXEL TOUS KOVOVES TTAQAYWYNG,
* T0 YWQEO £Qyaoiag (working memory) oV JTEQLEXEL TO. OEOOUEVA. (TLUES TTOQAUE-
TQWV KATL.) RO,
o UNYOVIOUOS EAEYXOU EXTELEONS TV HOVOVOV.
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data

Xopo epyaciog Baon kavévav

Trigger rule

Fire rule Conlflict set

Sytjua 5. Aoutj xal AeLTovQyia TOV GUOTHUATOS TAQAYWYNHS

O UNYavIoUog eEAEYXOV OTNV EQPAQUOYN S OTQUTNYIXY ETIAVONG OUYXQOVCEMV YON-
owuomolel Tnv weébodo tng didragng (ordering) GOV EMUAEYETAL O RAVOVAC TTOV €lVaL
TQMTOG 0¢ 0eLQA (1 OLQA TTOV axohoVDEelTAL Elval vty TOV Tivaxa 3 (000 0poQd TLG
TAQOUETQOVGS). ELdindTeQa xdBe novovog apoQd ToV EAEYYO ULOG TTOQOUETQOV OTTOV OL
TUUES ENEYYOV «ITEQVOUV» TTUQAUETQOTTOMUEVA BEomn TO TUITO TOV 0pdAUaTOS. 'ETol oL
14 ®ovOVES OTNV OUYREXQLUEVT] EQOQUOYT OUVOLOVTOL G EENS UE TLS TTOQAUETQOVS TWV
OPOAUATOV:

* R1 ywox Root Opening

* R2 vt Root Face

 R3 ywa Surface condition

e R4 yia Temperature preheat
* R5 ywo Temperature interheat
* R6 v Voltage

* R7 yio. Ampere

* R8 yia Travel speed

* R9 yia Electrode Angle

e R10 ywa Arc height

e R11 yia Feed rate

e R12 ywa Flow rate

* R13 yia Type & Quality
 R14 yio Technical details
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4. AhyogiOpnog AWELD

A0BEVTOG TOV TTEOPMUATOS GVYROAANONS AMOUILVIOV TTOV TTEQLYQAPNKE OTO YWHQO
HOTAOTAOEWY, 0TOXOG elval 1 va. foebel n Avon tov. H Tumomoinon g eQLyQagic Tov
TOOPMUATOC dLevroAVVEL TNV eTiAvon Tov. Kat’ aviiotolyio n Tummomoinom Twv fnud-
TV ETLAVONG SLEVXOAVVEL TNV VTOUOTOTTOINON, ONAOOY TNV VAOITOINOT TOU TQOTOU
ertihvong og éva vitohoyLoti. H uTopatomoinom auty eLTuYYAVETAL LWECW 0VOTNQWV
TTQOXAB0QLOUEVVY PNUAT™Y, ONAAON OAYOQLOUMY, TTOV TTQETTEL VO EQPAQUOOTOVV YLOL VO,
eTLAMVOEL TO TTEOPANUA TNG OVUYROAINONS. O aAyooBuog mov avalntel ™) Aon 0TO TEO-
AN €TLAOYNC TTOUQOUETOWV OTNV OUYHOAANON AAOVULVIOV 0T TNV OTLYUN ELPAVLONS
0QaAUOTOS ovopaLetal ahyoeiBuog avattnone.!' =10 mEOANUa TS GUYHOMANONG O
oAYOQLOUOg doxLc-0L0ebmwong maQauétomwv (AWELD) éxel v oaxdhovdn doun
(=1.6).

Emloyn vikod |
Emloyn Zodipozog
Kiion Kevévev Awadiacia doxipijc
Tués [ Zoaiparog =P Kai S16p0waong
napauitpov TapauETpwy

Kal To10TIKG
otoysio

OVYKOIANoNS

Sytjua 6. Aouti ALyooLOuUov oxLUMV-O0L0QOMOEMY TAQUUETOWY TUYXOAANONG

Kda0e tunuo reguhouBaver évo autdvouo ahyoQlBuo 0 0Tolog ETLKOLVWVEL Le TOVS
GAALOVG (HOTE VO VITAQYEL 0001 AELTOVQYLO AL ETTLTEVEN TOV 0TOYOV TOV JTTQOPAMUATOS
TTOV e(vaL M €VEECT TV 0QOWMV TOQAUETQWV TNS CVYROAINONG. ZTO TUNUO ETTLAOYNS VAL-
©OV TOV aAY0QIBUOV emtihéyoupe TO VARG TTOV Ol Yivel 1) QOXLWY| TTOQAUETQMWV UETA 0Tt
TOV EVIOMLOUO OQAAUATOS OTNV GUYHOAANOT oL €xEL TNV arOAOVON LoQgn og Pevdo-
xdwna (Pascal-like):
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Algorithm MaterialChoice
begin
write ("give the material code please..:");
read (m_cod);
If m_cod = "AI5000" then
File Al5000;
elseif m_cod="AlI2500" then
File Al2500;

write ("does not exist such an error");
End.

2T0 TWUOL 0VTO YIVETOL M ETTLAOYY VALXOU %Ol AVTLOTOLYO M XANON TOV RATAAANAOV
0Qyelov OV TTEQLEYEL TO. OEdOUEVA TTOV QlpoQOVV TV Bdon I'vaons (KBweld) (Zynquo
7). Onwg QalveToL 0TO oYU TTOV 0XOAOVOEL 1 BAOM YVMOONS TTOLQVEL TO EXAOTOTE O€-
QOUEVA TTOV OPOQOVV TO VALXO TTOV YIVOVTAL OL OOULUES -OLOQBmONS TG oVYROAANONC.
‘Etol dev vitdQyel AoroTTn EXUETAAAEVON TNS UVIIUNG RAM TOV VITOAOYLOTY €meEeQyal-
olog. TToémer va onuelwBel OTL HATOLES TAQAUETQOL TTOV ELVOL TTOLOTIXOL (TT.). surface
condition, technical det., type&quality xAm.) VITAQYOUV GTNV WVAUN TOVU VITOAOYLOTH O€
éva 0Qyelo oe LoQEN EOVOV.

File AI5000

O

File A1500

7

Baon
I'véong

(ATIMY)
ZONOIdOIVV

File AI2500

O

Xynjuo 7. TOOTOG #ANONG QQYELWV VALKV OUYKOAANONG OAOVULVIOV

210V Jivoxa Tov 0xohovBel (ITvv.5) gaivovral tar 0edoUEVa TOV 0lPOQOVV TNV UE-
TOITUN OVYROMANON 0g 0QLLOVTLY 1| ®dBeTn BEoM, OLOUOQPWONS OTTAOV V, ALOUULVIOU
oeLpdic 5000, rtéryovg 6,35 mm, %ol 1 YQOUUOYQAPNON TOVG.
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Hivoxog 4: Moogn xavovev xat oijuacloloyic Tovs

Parameter | Min | max | sum | Zedipo | ZedApa | Zeaiuo
e 1 o) 3
KB[LI] Rootopen | :3,3 | 6,35 | 1 1000 1000 1
Root face 1,5 2,3 1 1000 1000 KB[5,6]
SC -1 -1 -1 -1 -1 -1
T pre 20 65 10 1 1 1 /
T int 20 65 10 1000 1000 |7 1000 M
N 25 29 1 1 1000 | 1000
1 175 225 10 1 1000 1000
8] 610 | 760 50 0 1000 1000
EA 0 25 5 10 10 10
AHeight 10 10 1 -1 -1
Feed rate 1000 1000 0
Flow rate 15 20 1 1000 1000 0
T&Q -1 -1 -1 1000 1000 -1
Tech. Det. -1 -1 -1 1000 -1 1000

0o:

ZTNV TOQUTTAV® YQOUUOYQAENON TNG PAONG YVMONS LoYVOUV To. 0xOAOVOA:

« H pdon yvaoong eival évag otodiaotatog sivaxas ueyébovg ral ovouooiog KB [14,
13].

o 1 TN -1 onuoivel OTL VLAY EL oTTTIXG VALXO (Yonoluomoleitol éva standard aQyeio
emoOvav),

o1 TLun 1000 onuoiver OTL Oev eEAEYYETOL 1) AVTIOTOLYN TTAQAUETQOC,

e 1) TLUN oTa TEd(O Twv opolndTmy 1 onuaiver | (avEnon) nal 0 1 (ueiwon). To mo-
00 TNG UETAPOMIC TTOLQVETOL OTTO TO TTESLO sum.

« H i 10 ota media Tov opoludtmy onuaiver |, 1 (avEnon xaw ueiwon) otov do-
va X. H tehxt) TLun g TaQoUETQOL 00l TTAQOUEVEL 1) ALOYLXY| EQOCOV OEV ETTLTVYEL
N 0L6Bwon tng ovyrdAAnons. H twun 101 onuaiver To (0Lo xou yua tov dSova y
(<= 1—=0.

To TuquaL ETAOYNS OPOAUATOV TOV AAYOQLOUOV OF PEVOORMOLKO ELVAL TO ORONOV-

Algorithm ErrorChoice
begin
write ("'give the error code please..:");
read (er_cod);
If er_cod = "102-103" then
Er102103 ( );
elseif er_cod="101,104" then
Er101104( );
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End.

2710 VTS YIVETAL M ETLAOYN OQAAUOTOS KOL OVILOTOLYC 1| XAOM TOV RATAAANAOV
VITOTTQOYQAUUATOS TTOV TTEQLEXEL TOV ROVOVES TTOV APOQOVV TO GUYHEXQUUEVO GQAAUAL.
Metd axohovbel 1 TOQOVC(0.0N TOV VITOTTQOYQAUUATOS XAONS RAVOVWV YLOL TO OQPAA-
ua 1 tov vAxov Ahovurviov ogledc 5000. ETutedobeta 0To TURIa autd ToU alyooLd-
uov, oe ®aOe uAMon rovOVA (OLOOLXAOLAC) YIVETOL ROL TO «ITEQAOUN» TMWV OVTLOTOLYWV
TULOV TTOQUUETQWV YLOL TO CUYXEXQLUEVO OMAAUA XOL ETT{ONG QNOLUOITTOLELTAL (L0 Aoyt~
x1 nerapinty xaborixig supérerag (flag_glob) yia €050 0o TOV FROXO ETAVAAMMPNG
TOV aAyooOuov Otav Boebel N TAQAUETQOS TTOV OLOEBWOoE TNV oVYROAANON OTTOTE OEV

elseif er_cod ="2011121417" then
Er2011121417 ()

write ("does not exist such an error");

QITOLTELTOL M XONON TWV VITOAOLTTWV RKOVOVWV.

Algorithm Errorl

Begin

End.

flag_el = false;

flag_glob = false
While (NOT flag_el) OR (NOT flag_glob) do

begin

end;

R3;
If NOT flag_glob then

R4 (KB[4,1]1,KB[4,2],KB[4,3], KB[4.4]);
If NOT flag_glob then

R6 (KBI[6,1],KB[6,2],KB[6,3], KB[6,4]);
If NOT flag_glob then

R7 (KB[7,1]1,KB[7,2],KB[7,3], KB[74]);
If NOT flag_glob then

R8 (KBI8,1],KB[8,2],.KB[8,3], KB[8.,4]);
If NOT flag_glob then

R9 (KBI[9,1],KB[9,2].KB[9,3], KB[9,4]);
If NOT flag_glob then

R10 (KB[10,1],KB[10,2],KB[10,3], KB[10,4]);
write ("does the error’s weld solving; (Y/N):");
read (ans);
if ans="y" OR ans="Y" then

flag_el=true ;
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Ev ovveyeio maQovotdletal yua modderyua 1 xavovag (R3), ywo 1o opdiua 1 (Y-
X0€c Pwyyuég 101,102), OV 0TOTENEL %Ol TTQOTVITO VL0 TOVS VITOAOUTOVG ®avoves. O R3
KONOLUOTTOLEL TTANQOOQLES 0ITO TO CEYELO EOVYV .

Algorithm R3();
Begin

call file picture-SurfCond;
write ("it is OK the Surface Condition; (Y/N)");

read (ans);

if ans="n" OR ans="N" then

flag_sc=false;

// part of processing
while NOT flag_sc do

begin

end;
End.

write ("it need correction now");

// delay part
for i=1 to 10000
k=k+1;
write ("It is the weld OK now (Y/N):);
read (s_c);
if s_c="y" OR s_c="Y" then
begin
flag_sc=true;
flag_glob=true;
end;
else
flag_sc=true;

O zavovag R3 gugaviCetl éva omtird 0Qyelo oV OelyVEL TG TTQETEL VOL ELVOL 1) TTOL-
duetog surface condition MOTE O TEYVIXOC VA KAVEL TIG ATTOLTOVUEVES OLOQBMOELS OV
oTToLTELTOL YLoL TNV OLOEBWOoN TS OVYHOAANONS. AVTIOTOLYO £XOUV OVOITTUYXOEL %KoL OL
vroroLTol ®ovoveg Tov AWELD avdioya ue TLg ToQOUETQOVS TOV GRUAUATOV TTOV

OéyovTaL g £60000.

5. Zvunegaopato

H yonon TN otV emihvon Tov TopAfUaTos 0t000mwons xot SOXLUMY TWV OUYXOA-
Afoewv ALOvuLviov amtoTelel Evo oNUOVTLXO PHULC VLo TNV BEATION TV OLOOLXAOLMYV.
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Me v x0Mon Tov Alyoeduov AWELD emituyydvouue:

* OUVOTOTNTO AVOEWV EQOCOV VTAQYOVY,

* TOLOTNTA AVOEWY,

e ATOOOTIXOTNTA OE YQOVO,

o ATOOOTIHOTNTA OE YWQO (UVHUN),

 eUXOAla VAoTOIinongs.

O AWELD ototelel TO TQMTO PULCL YL TNV ONULOVQYIM EVOS EUTELQOV TUOTHUNTOS
avayvwoLons kot OLépbwons oEAAULATWY GUYXOAANTOV xoTooxev@v Alovuwviov. H
yonoportoinon tov AWELD otV exmoudevtixt) dwadixooia o ovufaher oty onuL-
0VQYL0L YELQLOTMV KL TEXYVIXMV TTOV Bal FoNONCOVV 0TA VOUTINYELQ KOL OTLS TTOQAYWYL-
AEC UOVAOEG OTOV EAEYYO KOL OTNV UEIWON TMWV OPOAMLATDV XOL YEVIXOTEQU OTNV [3eh-
Tlwon TS TOLOTNTOC KoL OELOTTLOTIOG TMWV CUYROAMNTDV HATOUOREVMDV ALOVULVIOV.
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Microwave heating electromagnetic field
protiles

Christodoulos Kokkonis
Apostolos Kokkosis
T.E.I of Piraeus

Abstract

The heating of the materials in microwave ovens, represent a more often utilized
solution, mainly when the sample is a ceramic. We need to find solutions in order to heat
materials with bad absorbing properties for microwaves. The present work, shows the
researches regarding the obtaining of the electromagnetic field profile, in the microwave
oven, by modeling and the microwave heating equipments utilized.

IMegiinyn

H 6éouavon tmv VAXMVY 0TOVS (OVQVOUS XQOXVUATWY, OVTITQOOMITEVETOL OO
™V TAEOV YONOLUOTTOLOVUEV AVON TTOV ELVOL HVQLWG CVOAEVES ATTO KEQUULKO VALKO.
Tovtdyova OUMG UEAETA TNV EEEVOEON AVOEWV YLOL VALK BEQUavONS e ®oxég LOLOTN-
TES ATTOQQOPNONG UWAQOXVUATWY. To 610000 avTd TOQOVOLATEL XOL OVAAVEL TIG EQEVVES
YLOL TNV GITOXTNOTN TOV TTQOQIA TOV NAEXTQOUOYVNTLXOV TTEOIOV 0TOVS POVQVOUS ULKQO-
AVUATOV UE TT LWOVIELOTTOINON TWV XONOLUOTTOLOVUEVIV OUOXEVMV.

Keywords:

Ceramic, Heat Transformer.
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1. Introduction

The system for generating and utilizing the microwaves at 2,45 GHz is presented in
Fig.1:
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Fig. 1. Equipment — microwaves at 2,45 GHz

The geometrical dimensions of the oven, offers us the possibility to heat medium size
bodies, till 40 cm long. In Fig.2, can be seen the microwave oven with the sample, the heat
transformer and the guides.
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Fig. 2. Microwave oven
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The dielectric materials, especially the ceramics, are not good absorbing for
microwaves till 150-250 deg. Celsius. It means that the heating is very slow and difficult,
it takes a long time to increase the temperature, with a lot of energy.

The study of the electromagnetic field in a microwave oven and the fallowing of the
distribution and the values of the field, gives us some very important information about
the heating process itself.

2. Determination of the electromagnetic field profiles

For modeling the electromagnetic phenomena, we used a MacGFEM software and the
finite element method in 2 dimensions.

We defined the frontiers of the structure, the regions and we divided in triangles
network. We tried to optimize the triangles network, in order to obtain a maximum of
triangles and of course, an accurate distribution of the field around the sample, as shown
in Fig.3:

Fig. 3. The triangles network

We considered, as a limit condition, that the thermal isolation is good enough between
the heat transformer and the cavity, so that we have not heat loses and the temperature is
the same like on the external surface of the heat transformer.

The guides for microwaves are disposed in orthogonal plans, in order to avoid the
electromagnetic coupling phenomena, between the two guides.
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The equations that must be solved are:
- guide 2
Au+k>-u=0
we considered u equivalent to H, u = 1 on the frontier (2), on all others frontiers that is
null.

w\2
K2=w"pn-e sauk2=<?> "€

g, = relatively permitivity of the environment
¢ = light speed
f = frequency- 2,45 10° Hz
- guide 1
AV+K2-v=0

v equivalent to E

v = sin [g (x — h)} on the frontier (4)

on all others frontiers that is null.
In order to obtain the superposition of the two fields, will do the transformation
between H and E:
rotHx = jweEy
1 ) dHx

Ey =—
y joe  dy

The guides Mag 1 and Mag 2 are identicals, will look forward to the relation Ejand H;:
fso |E|2-ds=fpt0 |H|? ds
S N

2. 2.

E0.|Eyo| 2

ab
b=, [H,[*—

from|H0|=|Ey0|- .

As well, considering very small the loses in void, and considering the maximum power
of the generator 1 kW, will obtain for the electric field in a section of the cavity:

o
1 1
P=1kW=E(ueof|E|2-ds=5weobg-f |E|? - dx
X o

. TIX . .
because E = E_ - sin —, we will obtain
o

® o oax
-Ef)-fsin—-dx
ag

o

ag

1
P=—we, b
20)80 g2
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1 ag
P=§mso-bg-7-E§
P :
=11
so E, Z~(u80bg~ag

The values for ¢, and ¢, were experimentally determined on small ceramics
samples.

We worked for the guide 1 with the electric field E and for the guide 2 with the
magnetic field H, because of the limited possibilities of the software.

Mac-GFEM, can process only continuing functions, or as you can see in Fig.1, the
field Ey from the guide 2, is oscillating in the same plan with the sample, in the orthogonal
section of the structure, that gives us some discontinuities. In order to avoid this, will
work with the magnetic field H in the guide 2, whose orientation is orthogonal on the
sample plan, which gives us a continuing function.

If the two magnetrons will function simultaneous, the total field in every point of the
cavity, will be given by the superposition of E end H, like complex functions, Etot:

|El” = (Ri(u) + 2 (u) + RX(v) + 12 (v))

e’ = Im(e,)

where ¢ represent a function that determines the value of the permitivity in every region
of the structure:

e =1 -for regions 0,3 end 4 filled with air

¢, = ¢, -for the region with the sample

¢, = ¢, -forthe region with the heat transformer

We find, approximating that the loses in dielectrics are given only by the complex part
of the er, to the expression of the active power of the microwaves, lost in a material, in
the point M, at the moment t,

1 2
Pabs (M’ t) = 5 w 80 ’ 8’/|:E(M, t):|

Now, we can obtain, the profiles of the electromagnetic field, that we will
comparatively present, cavity with the sample, without or with heat transformer, with one
microwave generator, in Fig.4, Fig.5, Fig.6., Fig.7 :
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Fig. 5. Cavity with sample
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3. Conclusions

Putting the material to heat in the oven, without the heat transformer, don’t give us
satisfaction. Like it can see in the profiles, the values of the electric field are not big
enough to heat the material.

The solution is represented by the heat transformer, made from good absorbing
microwave ceramic, who's heating above 1000 deg C, very fast, accumulating energy.
After that he will heat the material by radiation, so that the sample suffers two kind of
heating, directly by microwaves and indirectly by radiation.
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O 210y01 TG IIE ot Méon Exmaioevon
oto ITAatoto e Atedvoug IToATixng xal
e EAAnvinne Exmoudevtinnc
Hoayuatixornrog 1977-2007

@.-A. XpovoooTouidov

Dr ITegiordovtinis Exmaidevons
Iavemiotnuiov AGnvav
AvamAnowtoia Kabnynrowa

T.E.I. AOnvag

Ilegiinyn

To modV AEBEO dLeQeVVA T dLAUOQPMON TV 0TOYXWV TG TTeQolhovrinng Exrmoi-
ogvong (ITE), 6twg ®oToryQAmoVTaL 0T ETIONUC KELUEVA, (VOUOUS, VITOVQYINES OITOQd-
OELS, EYHUXAIOUG) OLOUESOV TV denaetimv 1977-87, 1987-97, 1997-07 tov oQLobetotv
v oeio Tng oto. EMAnvind oyohelor AevtegoBdOuiag Exmaidevong. Omwe moonvmrtel,
oL 0toyoL ™G ITE aroQQéouy otd To. CUUTTEQAOUOTA TV OLEBVIDV GUVEdQLWV, EVM £XOVV
OUVAQELOL UE TO TTEQLEXOUEVO TV EXAOTOTE UETAQQUOULOTIXMV VOUWVY TG EAANVIXNG -
TTOLOEVTLXNG TTQUYUATIXOTNTOC, OTO TTEQLOMOLO 1) 0TO TTACIOLO TWV OOV AELTOVQYEL.
Emiong, n dtotimmwon Toug dLayQovixd avTovorid T oTtadlomt UeTeEEMEN g [TeQLBah-
rovinig Exstaidevong, amtd Exstaidevon yio 1o TTeQudAlov te Tnv eVeia Tov évvola, oe
Exmaidevon yua to ITeQuBaAAOV te Toooovatolond T Buwoiun avamtuin xot Telrd oe
Exmaidevon yua to IegupdAlov oto mhaiolo g Exmaidgvong yia ™ Buwolwdmnro.

Abstract

The article examines the formulation of the Environmental Education goals as they
are recorded in the official texts (laws, ministerial decisions, circulars) through the

Emotnuovix Exetnoioa E@aouoouévng EQevvag
Vol. XII, No 1, 2007, pp. 49-62
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decades 1977-87, 1987-97, 1997-07 of the Environmental Education process in Greek
Secondary Education schools. The EE goals are derived from the international
conference conclusions, however they are related to the each time reformative
educational law content, in the stage or in the content of which EE is operated. In
addition, the EE goals diachronic formulation reflects the gradual EE evolution from its
definition as Education for the Environment in a wider sense, to Education for the
Environment oriented to Sustainable development and then to Education for the
Environment and Sustainability.

A€Ee1g #he1dLd:

Owoloywn xoion, Meguparhoviiny Exmtaidoevon, Bubwowun Avamtugn, Exmtaidsvon yio
™ Bliwowomta.

MeBodoroyia

H épevva moaryuatomoinxe oe t1oelg dexaetiec (1977-87, 1987-97, 1997-07), ue ®Qt-
TNOLO T ®OQUYaLLa OLeBVN ouvédpLa yia tnv ITE (TupAida, Mooy, ©Oeooalovixn) mov
QTOTEAOVV 0TOOUOVS OTNV LOTOQLA TNG. TLol TN OLEQEVYNON TNG OLAUOQPWONS TWV OTO-
v ™G ITE dL0100VIXE %0l 0TO TTAALOLO TNG EXTTOLOEVTIXNG TTOALTUXNG TNG, €YLVE UEAE-
TN 0QYELOXOV VAMKOV TO 0T0l0 reQuAaUdveL: o) EAANVInG ®etpueva VOUOBETIXOU TeQLe-
YOUEVOU: VOUOVG, VITOVQYIXES AITOWAOELS, EYXUXALOUC, B) eTTlonua xelueva g AteBvoug
o Evowmatxng Kowvotnrog: yneplonata, omo@doels, GVoOTACELS, 0ONYLES, V) OVaAQpO-
Q€ naOMYNTWOV TOV gUTTAEXOVTOL 08 TTROYQAuUoTa ITE ®ou exBéoelg ouddwv eQyooiog
%ol vTevduvory yua v ITE.

o ™ uehétn tov otdyxwv ™G IIE Toayuatomomnxe (wo aQyixn TaEvounon
TOVC UE PAON TLC TOELS OLAOTAOELS TNG —TTEQLRAAAOV - TTOLOELO -HOLVOVIO— O TTEQL-
PoALOVTIXOVC, TTOLOOYWYLLOVG HOL KOLVWVIXOVS. O TEQLRAMAOVTLXOL OTOYOL OVOND-
Onxav eQaLtéQw, oVupmva ue TV Tagrvouia tov Bloom (1986), oe 01O)X0VS OUVAL-
oOMUOTLXOV, YVOOTLLOV XOL PUYOKLYNTIXOV TTELOV OL OTTOloL KoL oYeTiCovVTaL, O e-
YEGAO Pabud, Ue TOVS TOQAEYOVIES TQOETOLUWAGLAS, OLPOUOLMONS KoL EVEQYOTTOINONG
TOV LOVTELOV TNG “vitevBuvng meQLPOALOVILUNG CVUITEQLYOQAS” Twv Hungerford et
Volt (1990: 10-11). Ot ovyxexQLUEVOL 0TOYOL TTEQLAAUPAVOVY TNV gvalodntomoinon,
™ YVOOTN XOL TNV OTOATNON LAAVOTHTWV YLO €VEQYO OUUUETOYN, WS TTQOS TO JTEQL-
PaArov xal Ta wEOPARUATO TOV. OL TTOLOAYWYLHOL OTOYOL XWELOTNXOV OF TOELS KO-
TNYOQLES TTOV OVAMPEQOVTOL: 1) TTQWTY OTA XOLVWVIXA YOQOUXTNQLOTIXG TOU wabntm
(OVVEQYOTIXOTNTO, CUUUETOYLLOTNTO, OVALOYLXOTNTA, XOLVOVLXOTTOINOo™M), 1 OeVTEQT
0€ TOQAYOVTES TNG TTQOOMITLXOTNTAS (AvTOomEmoiOnon, vitevbuvoTNTA, TEWTOROVAL,
QUTEVEQYELDL, ONULOVQYLLOTNTO) KOL 1 TOLTN 0TO VONTLXO TOV TTEOLO (KQLTLXN OREYT).
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TELOC OL HOLVIWVIXOL OTOYOL ETLKEVTQWONKAV OTO “EVOLYUC TOV OYOAELOV TNV XOL-
vovia”.

Ewayoyn

H mowtn dexaetio 1977-87 yoQortnoiletor orrd TV maryrOOULO. OLKOAOYLXY ®Olom
AOL TNV AVOOUOUEVN avayxn yua avasTuEN g TTE. To 1977 moayuatomoteitalr oty Ti-
@ALOQ, Vo TV aryido g UNESCO, 10 TQmTO dLorvBeQvnTind ouvedQLo ue Béua v
ITEPIBAAAONTIKH EKITAIAEYZH. Zto ZvvédoLo, n oLebvig ®owvotnta xohel ta
©QATN WEAM TNG Vo TowBnoovv v eloaywyn Tng ITE og Ghovg Toug TUITOUS %ol TLG
Pobuideg exmaidevong, evad TAQGAANAL SLAUOQPMVETAL KoL YNpileTan ua dtebvig mo-
MTU YLa TNV avAmTuEn g, H ouyrexQuUEVN TTOALTLXY OVOQEQETAL OTN (PLAOCOMLCL,
TOVG 0TOYOVS XOL TLS XOTEVOUVINOLES 0QYES TNG KOL TTEQLAAUPAVEL OTQOTNYLXES YLO. TNV
teomBnomn tng oe eBvinod emimedo (Unesco, 1978: 24). Emutiéov, Le ooy} TNV JTOYHO-
ouLo. exstondevTiny xoion, n IE avayvwiCetal oto ouvédolo tng Tuphidag wg évag ev
QUVAUEL (POQENS EXTVYYQOVLOUOV TNS OYOMKNG TTQAENS (0.7 8, 12, 20, 24). Ztnv EALG-
O, TN OEXAETIOL CLUTY}, XVQLUQYEL TOOO N OLKOMOYLXY OO0 KOl 1) EXTTOLOEVTLXT ®QLOM. ZN)-
UOVTLXE YEYOVOTO BEmQOVVTOL M PAPLON TOV UETAEQUOULOTIXOV VOuov 307/76 01O TTe-
QBmELo Tov otoiov N TTE aQyird AettovQyel ®0Bm xaL 1 PHQLon TOV VOUOU TTAAICLO
via v IMowdeio (1566/85).

H emouevn denoetia 1987-97 onuatodoteitol, 08 ToryrOOULO ETLITENO, OITTO TO OOLE-
E000 NG AVOITTUELOXNG TTOQELOS ®aL TNV avodvouevn oLebvn tdon yuo Buoolun Ava-
7tTVEN (sustainable development). To 1987 ogyavavetor amrd tnv UNESCO xou moaryua-
TOTOLELTAL 0T MOOY0 TO OgUTEQO OLOXVPEQVNTIXG OUVEDQLO Ue Béua emiong tnv
INEPIBAAAONTIK'H EKITAIAEYZH. Ou véeg TG0 ®OL OVOTAOELS OTTOCAOTOVV
otV €900iwoN TV PACLXROV ®OTEVOUVINOLWYV Yoauumy Tng ITE mov %aodyTnriayv oT1o
ZuvedQLo TG TupALdOg KoL OTNV EVIOYVON TV dQACEMV YLOL TNV AVATTUEN TNG UE TTQO-
0avaToALopo ot Buoowun Avamtugn. H dexaetio tov *90 ovoudletal AeXaeTio Yo v
ITE %0 TQOTELVETAL, OC EMLTURTIXY AVAYXT, N TEOoWONoN tng otnv Teyxvixn xatr Emay-
veauotiry Exstaioevon (Unesco-Unep, 1988: 5). Ztnv EALGOO 1 aVEy#1 YLOL OVTLUETM-
JTLOT TOOO TNG OXOAOYIXNG OO0 KOL TNG EXTTOLOEVTLXNG KQLONG YIVETOL ETTLTAXTIXOTEQN).
Evioyvovtol o uétea 1ootaoiog Tov meQlpdilovtog xat 1 ITE evidooeTol ota 0)0-
Aela, 0Qyd 0To TEQLOMOLO TOV UETOQQUOULOTLXOV VOUOU 1566/85 x0L 0TN OUVEYELD. OTO
mAoiolo Tov vouov 1892/90, ue to dpbo 111 tov omolov xou Beopobeteitol.

H toltn oexaetion 1997-2007 OQTLOUEVN GITO TNV ETTLTOYVVOUEVN ETTLOE(VMION TNG
VITOPAOULONS TOV TTEQLRAAAOVTOS, e HVQLOQYO TTQOPANUA TO (POLVOUEVO TOV BEQUOKN-
Tiov xaL TV dvodo TNng BeQUOnQOOTNS TOV TTACVNTY, OLOTTVEETOL OO TV emelyovoa
avayxn yuo. uLo ToQeta Teog ™ Bubowun AvAasttugEn. To 1997 oQyovadvetol oo Ty
UNESCO, og ovveQyaoio pe tnv EMAnvixy xvpéQvnom, to tQito ®atd oelQd dloxvpeo-
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vNTxd ovvédQLO otn Oeocohovixn ue Oéuo: ITEPIBAAAON KAI KOINQNIA:
EKITAIAEYZH KAI EYAIZOHTOIIOIHZH TQN TIIOAITQN TIA TH
BIQZIMOTHTA. 210 0vvédoLo avtd n ITE yoaooxtnoiletol wg “Exmatidevon yuo to Ie-
OLBGALOV %L TN BLoolwdTTo” %o eVIOYVETAL 1| OQAOT TNG TTQOS OLVTHY TNV ®ATEVOUV-
on (Unesco,1997). Ztov EAMVIXO Xm0 ®VQLUQYOVV OL ETLITTMOELS OITO TNV EMLOELVIWON
TNG VITOPAOULONG TOV TTEQLRAAAOVTOG %L M EL0QOY YoNUAT®Y 0td TV Evowmatxy ‘Evm-
on ue ™V epaouoyn Twv Kowvotuxav Iooyoouudtov Ztoleng (KI1Z). H ITE evrdo-
oetal 070 2° KITZ ®ow dlvetal mbnom yuo tnv avasrtugn Tng te YonyoQoTeQovs Quiuovc.

Agxaetio 1977-1987

H mtomtn dexaetio ovustisrel pe ™ uetaoQubuion tov 1976 n omoio dnuovgyet Tug
nOTdAMAES ouvOnxeg yia TNV ewoaywyn T ITE 0T o(olela. ZVYREXQLUEVOL UE YRV~
®Mo TToV axolovbel To Nowo 309/76 xabieomvetar o Beouog twv IolTioTixmv AQa-
OTNOLOTATMV %ol TV MadnTiramv Kowvotitwv “onuovtind fRUata’” dmtms T YoQoUTN-
QiCer 0 N. Mmrahdoxog (1991) yio. TNV avoryvaQLom TS LonTLkng ToQovciog 0To 0y0-
helo nat ™ dnuoveyio oxorxig Cong (Mmaidoxrag, 1991: 29). XaaxrtnLotixd elvat
TO OUTOOTTO.OUOL TTOV AXOAOVBOEL:

«UE TNV HOOLEQWOTN TWV TTOALTLOTIXMVY OQUOTNQLOTHTWY OLQETOL 1 “OTEYOVOTNTO”
TOV O(OAelOV 0oL EETTEQVLETAL O ONUAVTIXO BAOUS O OVOITTOPEVATO CUVINENTIXOS
OL OTATIXOS XAQAXTNQAS TOV. TO 0y 0Ael0 RO 1) HOLVOVIXY] TTQAYUATIXOTNTA OEV
B elval o OVo doyetol 1 avtiBeTol uetagv Tovg ®oouoL, oAl Ba avartTooe-
TOL AVAUESH TOUG L0 OLOAEXTLXY OYEOTM: 1] KOLVVIXY TTQAYUATIXOTNTA B0l TTQO-
PAnuatiCer To oyxolelo naL T0 oyoheto Ba @wtiCel, dtauéoov Twv uodnTwy, v
HOLVOVLXY TTQOYUOTILOTNTO.. .. ......N) CUUUETOYY O€ TTOMTLOTIXES OQOOTNOLOTNTES
fonBd Tovg nabntég va exgdLouvv ehetiBeQa TN YVdUN TOVS, VO BeemVOUV O
TTOYELS, VO AVATTTUO00UV TTOMTOPOVALES %Ol VA TTALQVOUV AITOPACELS, L OROTTO
™V ROAALEQYELD VITEVOVYNC TTQOOMITIXATNTOC

AT TO TOQOTAV® OITOOTTOOUO. OLATTLOTWOVETAL OTL UE TLG TTOALTLOTIXES OQOOTTN-
QLOTNTES ETTLOLKETOL TO “GVOLYILC TOV OYOAELOV OTNV ROLVWVIO” —XOLVWVIXT] SLAOTOOT
™™g ITE— %ot n dnuovQyio vrevduvey ToMTmv —moldaymyiky) didotaon tng ITE— mov
OTOTENOVV TO PAOLXE EXTTOLOEVTIXG OLTHUOTO TNG ETTOYNG, AANG KoL TLG TTQOUTOOEOELS
YLOL TNV EXTTANQMON TV 0TOYWV TNG ITE. AAM®OoTE 0vTd TOVICETOL KOL OTO ETLUOQPMTL-
%10 oguvagLo yua v ITE sov moayuatomoleital otnv ABva 1o 1980. ZvyrexQLuéva o
H. Zmv0omovhog otny eLoNyNnom Tov SLaTutmvel OTL oL 0xortol g ITE “evoguoviCovta
BoVUAoLOL [LE TO TTEQLEXOUEVO TTOV ETLOVUOVUE VO TTAQOVV, TOCGO OL TTOALTLOTIXES OQUOTN-
oLoTNTEg OV €xovv eLoayBel ota I'vuvaola, 660 xot oL LoONTIXES HOLVOTNTES” (ZTVQO-
mtovhog, 1980: 5).

Baowol pogeig yio tnv evoaywyn kot teowdnon g IE ota oyoheia eival 1o Ké-
vt00 Exmowdevtinmv Meletov (KEME), pe 0oL aQuodtomnTa, atd ToV LOQUTLXKS TOV
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vouo (186/75), Tnv momONon véwv eXTALdEVTIXMYV Beopmv (6000 1, 2) ot n F'oauua-
teta Tov EOvinon Zvupoviiov Xweota&iog xot Iegupdlioviog Tov Yovgyeiov IToAL-
TLOUOV. ATTO TLG TTQMTES ONUAVTIXES EVEQYELES YLaL TNV eLoaywy) TG ITE ota oyoheia Oe-
weelTaL M exTOVNON oL ONUOGievon TO 1977 OYeTIRIC UEAETNG ATTO ETLOTNUOVUXY| ETTL-
TQOIY JTOV 0QICeL M maamdvm Foowpateta. TTagdiinia, Tto KEME moowbel vitouvi-
uoTa (e TeoTaoels og 10 YITEI® (Zmvdmoviog, 1986: 73) wol n ITE elodyetol ota.
oyoAeta 010 TEQLOMOLO TOV UeTOQEUOWLOTIROUY Nouov 309/76 roL CuYREXQLUEVA OTO
TAOLOLO TV TTOMTLOTIXMV OQUOTNQLOTHTWYV. ATTO TO TOQLOUA TNS HeAETNG Tng Toauua-
tetag Tov EBvinov Zvupoviiov Xweotatiag xou ITegipdilovrog Tov Ymoveyeiov Ilo-
MTLOUOV, TO TTEQLEXOUEVO TV viTopuvnudtov tov KEME (vopviuoto, 1978, 81) nou
TS €x0€0ELS TV 1OONYNTOV TOV EUTAEXOVTOL OTO TTEMTO TTEOYQAUUaTa ITE (exBéoerc:
BuCa, 1980, ABavaodxn, 1981 %.0..), SLOTTLOTOVETOL OTL OITO TLS TTQMTES EQPAQUOYES TOV
Beopnov vioBetovvTal oL otdyoL g ITE, ommwg avtol oglobnrav ota dtebBvi ouvédQLa
Tov Behlygadiov ot tng Tugphidog. Ol oUyreXQLUEVOL OTOYOL AVAPEQOVTOL OTLS KATY-
YOOLES: “yvmon”, “deELOTNTEC”, “OTA0ELS” HOL “0QAoN” WS TEOS TO TEQLRAMAOV %Al T
moofAuata tov (Unesco - Unep, 1976: 2, Unesco, 1977: 26).

A6 1o 1983 0 Beoudc otnEiletar dowmnTxd amd T Avevbuvon TTooyauudTwy
B/Ouag Ext/ong #ail e7TLYELQEITAL 1) CUOTNUOTLXTY EQPAQUOYT TOV UE EYRUXALOVS TTOV QUO-
utoovv 1o mhaiolo Aettovylog Tov. Ommg paivetol ortd TLg oyeTnéc QUOULOELS, OL 0TO-
you g ITE, Tnv 1teQiodo auty, 0V SLOTUITMVOVTOL TTANQMS XKL UE oopivele. H oot
AVOPOQA YIVETOL OTNV EYRUXALO TOV ZemTeuQiov 1985 noL 0poQd LOVO TNV KOLVWVIXT
owqotaon tne IIE, ue v évvola tov meQlBdALovTog OLevQuUEVT. XaQOXTNOLOTLXO ElvalL
TO OTTOOTTAOWUOL:

«glvar yvootd otL 1 ITE otoyedel 0To ‘GvoLyuo. Tou 0yOhelov OTLS TTQOYUOTLIAES
ovvOnireg Comg’ ueBodevovtog ™V avaxahAuypn atd Tovg LonTtég Tov JTEQURAA-
Aovtog, BemQOVUEVOV G TUVOLOU»

Agxoetio 1987-1997

Tn devteQn OexaeTior 0 Beopog otnoiletor dtomtixd amd TN Avevbuvon IgoyQau-
udtwv B/Oulog Exmaidevong. Me 0edoUéVo TOV ROLVOTOUO YaQurTtioa TG ITE, emiyeL-
QELTAL UE TLG RALVOVQYLES QUOWIOELS TV EYHUKXA LWV, N GVVOEOT TNG UE TN YEVLIXOTEQN (PL-
AOCOQLaL TNG EXTTALOEVTIXNG LeTOQQUOULONS Tov 1985 (NOWog-mAaiolo yio Tnv Mowdeio
1566/85). H epoouoyn tTng €viaooeTol 0TO JTAAIOL0 TNG ETLTEVENS TV OTOXWV TOV
1566/85 7OV AVOEQEQOVTOL TOOO 0T ONULOVQYI0 OMOUANQMUEVNS TTQOCMITLLOTNTOS OO0
%Ol OTO “GVOLYIO. TOV OYOAELOV 0TV ®oLvmvia” (doboa: 1 maQ. 1, 2 xat 5). XaQaxtn-
QLOTLXA elval TO AITOOTAOUOTOL:

«To YITIEII® o¢ epoQuoyn TS OXeTIUNG eTLTOYNS TOV NOuov 1566/85, evioyvel
%n(0e TOWTOROVAIN TTOV OTOYEVEL OTO VO AVOTTTVOOOVV OL NAONTES KQLTLXY OXé-
YN, avTiAmpn GVALOYIXNG TTQOOTTAOELOS KOL OUVEQYOTIXOTNTAS, (OTE VO OLVOACIL-
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pavouv momToPOVALES ®aL (e TNV VITEVOVYN CUUUETOYY TOVS VO GUVTEAOUV OITO-

PAOLOTLXE 0TNV TTEO0D0 TOV XOLVWVIXOU OUVOAOV. ZTd TTAOLOLL QUTE EVIGOOETOL

%O M €QAQUOYT TTROYQUUWWATWV TTE» (EyrimALog Aex. 1988).

«H epaguoyn twv meoyoouudtwy ITE Aettoveyel ota mhaiowo tng vAomoinong

TWV OXOTTMV KOl OTOYWV TOV AQBQwV 1 ®at 5 Tov vouov 1566/85 e Tovg omoi-

OVC ETTLOLAOKETAL 1 LXOVOTTOINOT TWV OVAYRWDV YLOL:

— OVVOEON TOV OYOAELOV e TO EVQUTEQO TTEQLRGAAOV TOV

— TTAQOYN YVIOEWV TYETIXMV UE GVYYXQOVOUS HOLVIWVIXOVS TTQOPANUOTLOUOVS

— dLeVOUVOT TOV CVOTHUATOS OELMV TV UoONTWV

— TTQOCUQUOYY TMWV JTTQOYQUUUATMV OTLS TOULXES OLAPOQES TV UaONTMV

— Peltimon xo oVATTTVEN TV 0YE0EWY TOV ATOUOV UE TO OTEVOTEQO KL EVQV-
TEQO KOLVWVLXO TTEQURAMAOV» (EyrniUnAilog Avy. 1992).

Me TS TAQAITAV® OVOPOQES 0TOV 1566/85, 10 YITEII® 0rtooxomel va, “VOULULOITTOL-
NOEL” TNV €QOQUOYN TV TEOYQOUUAT™V ITTE 0T 0 0AElaL YLOL VO OTOUOTNOEL VO OVTL-
uetoriCeton N IE aiwd v exstondevting xotvotnta, wg “uio vitaou) oAAGL ETLLOVQL-
%1 rOL OEVTEQEVOVON. OQAOTNELOTNTA” (AAeEomovAoV - Meoodiong, 1994: 127).

To 1990 ymeiCetor o vouog 1892/90, to ¢oboo 111 Tov omoiov amoterel oTabUod
otV wotoglo g ITE otnv EAAGS0. Me TO ouyrexQLUéEVO AQHQO TTOU aVOpEQETAL OTOV
EXOVYYQOVIOUO TO00 TS A/Buag 6oo xou g B/Ouag Exmaidevong, n ITE ewodyston
010 oyoheio B/Ouag Exit/ong, mg W€QOg TV OYOMKMOV TTQOYQUUUATMV. ZUYAEXQLUEVOL
010 ¢Bo 111, 0. 13 avapéoetal:

«H TIE avayvomolletal wg TUNUO TV JTQOYQOUUATWV TV O0yxoAelmv B/OuLag

Exmoidevong mooxeluévoy oL Lodntég vo. GUVELONTOTOLOOUY TN OYE0T TOU V-

BoWITOV UE TO PUOLLO %AL KOLVWVIXS TTEQLRAALOV TOV, OALG KoL VO, evaLodnTto-

ToINBOVV Y10 TOL TTQOPAUATA TTOV OUVOLOVTOL UE QUTO DOTE VO, OQUOTNQLOTTOLN-

0oV %o vor CVUBAAAOVY —UECa aTTO ELOLKE TTEOYQAUUATA — OTN YEVIXOTEQN TTQO-

OTTEOELO OVTLUETMITLONG TOUG»

A7t to 1991 to YITEIO, madAnio pe v epaguoyy tne ITE oto meglfmolo tov
1566/85, evtdooel ™ AeLTOVQYILa TS 0TO TANLOL0 Tov Nouov 1892/90 ue tov omoio Oe-
ouoBetnOnxe, VIOBETWOVTOG MG OXOTTO TNG AVTOV TTOV CVAPEQETOL OTO TTOQOTAV® GoHQ0
(Eynimhiol, Avy. 1991, Oxtmf. 1992).

210 onuelo awtod Ba BELaUE va TaaTnenoovue OTL 0 NOuog 1566/85 €xel ouvageLa
®VOILWG Ue TNV TOLdOYWYLXT otdotaon g IE (dnuovgyio oAoxAnomuévng TQoomitL-
HOTNTOG) KOL TNV ROLVOVIXT (GVOLYUO. OYOAELOV OTNV ®OLVWVID), EVD Ue Tov NOUo
1892/90 moofdrAietol 1 meQUBoAlOVTILXY TN OLdoTaon (evaloOntomoinon, ouveldNTo-
7t0iNnom, OQUOTNQOLOTTOINOT MG TTQOS TO TTEQLRAAAOV).

Emiong ™ dexoetio autn ®ol ovyrexQLuéva Tov AUyovoto tov 1992 n ITE evidooe-
TOL, UE VITOVQYLUT OITOQPAOT, 0TO BeoUd TV “ZoMROV AQUOTNQLOTHTWV”. O véog De-
OUOC TTAREYEL TN OVVOTOTNTA 0€ OAO. Ta. Oy ohela AgvTteQoBdOuLag Exmaidoevong vo moary-
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UATOTTOLOVV TTOLXIAES OQUOTNQLOTNTES, EVTIOS KOL EXTOS OYOALXOV YMQOV, UE TN OUVEQ-
VOO0 TOTILHMV (POQEMYV OL OTTOIES OTTOOAOTTOVV OTNV TTVEVUATLXY AVATTTVEY, TNV 0LoON-
TN HOAALEQYELDL, HOL TN ONULOVOYLXY €XPOAOT TV UOONTOV TTAQIAANAG UE TNV EVAL-
obnromoinon tovg oe B¢uata meQiidAlovrog (Ymovg. Atdgoon, Avy. 1992).

Tr dgvteQn denaetial, 1987-97, 0T0 TAAIOLO TNG EXTTALOEVTIXNG TTOMTIXNS TOV YITEII©
VL0 TTEQOILTEQW ETTEXTOO XA BeEATimon TV epaguoymv g ITE, n avagood otoug 0To-
¥ovg ™G ITE yivetol oogng ©oL OLoQLTY g TTQOS TNV TTEQLBOALOVTLXN, TTOLOOYWYLAY] KO
HOLVOOVLXY TNG OLALOTAON. ZUYXEXQLUEVA, OL OTOYOL JTOV 0POQOVV TNV TTQOOTAOIM TOV JTE-
QUBAAAOVTOG (TTEQLBOAAOVTLXOL) KOl CVOPEQOVTOL OTLS KOTNYOQIES: “yvon”, “OeELdT-
Tec”, “oTdoeLs” oL “0Qdom”, SLOTUITMVOVTOL OTLG EYAUXAIOVS S axOoA0VOMS:

«€TOLOKREL Aotrtdv M ITE va tooogéel yvmoelg, vo. xabooioel aEieg nal vo fo-

NOMoEL TOV LOONTY VO AVOTTTUEEL OEELOTNTES, VO. JLOUOQPDOEL OTATELS KO YEVL-

1AL VOV ROOLKO CVUTTEQLPOQAS TTOV VAL TOV ETTLTQETTEL OYL UOVO VO EETALEL KL
VO XOTOVOEL TN 0YE0T AVAUEOO OTOV AVOQMITO, TNV TTALOELD TOV %AL TO [FLOPUOL-
%10 TOV TEQURAAMAOV, OAAG KOl VO, XOTAOTEL LXAVOS VO TTQOTELVEL MIOELS YLaL TOL TTE-
QBOALOVTLNA TTQOPANUOLTO KO VO UETEYEL EVEQYE 0T SLALUOQEPMOT KOL VAOTTOIN-
01 TWV OYETLRWOV 0Ttopdoemv» (Eyriniiog PefQ. 1988).
«Me v ITE “emdumnetal OTme oL uabntég:
— QITOXTNOOUV YVMOT %Ol EV0LoONGio Yuo TO GUVOMXO TEQLRAAAOV
— QVOTTTVEOUV ULaL BOOLXT OVTIANPN VL0 TO GUVOMXO TEQLRAALOV %Al TLS AAAN-
AETTLOQA.0ELS 0VOQMITOV - PUOLXOV TTEQRAALOVTOG

— OVOTTTUEOUV TLG OVOYROLLES OQOOTNOLOTNTES, LXAVOTNTES KOl OEELOTNTES YLOL VO
TTQOO0OLOQICOVY £VOL TTEOPANWL, VO TO XOTAVONCOUV %L VO TO AVooVv» (Eyn-
uhog Oxt. 1992).

AVT{0TOLY A, Ol TTOLOOYWYLXOL OTOYOL ETLLEVTQMVOVTOL OTNV OVATTTUEN KOUTLXNG OXé-
Yng (0TO oL vonTxov Tediov), vitevduvoTnTog ®oL TEMTOPROVALNS (TTQOOMITLXA Y OQ-
UTNQLOTLXA), OUVEQYOTIXOTNTOS KOL OVAAOYLXOTNTOS (OTOYXOL HOLVIVIXOV TTEQLEXOUE-
VOU), EVMD OL XOLVWVIXOL 0TO “évOLyUO TOU OYOAELOV OTNV XOLVWVIA” [1E TOV LabnTY| g
UEMAOVTLXG TTOAITN %ol emayyehuoTio. XaQaxTNQLOTUXG (VoL T AITOOTAOUATOL:

«Me v ITE “etdtdreTaL OTTWS Ol LoONTEG TQOOEYYIOOVV HOLTLXA TO TTEQLPRGA-

AOV %0l TOL TTQOPMUOTOL TOV........... %Ol OTTOXTNOOVV HOLVOVILES OELEC RO OlL-

obquato evBvVNS YLOL TNV TTEOOTAOLA %Al PEATIWON TOV TEQURAMAOVTOS OLOUOQ-

POVOVTOG U0 OYETLAY MOLXY KL EVOV XMOXO CUUITEQLYPOQAS (VEN 0TdomN Cong)»

(Eyninhiog Tav. 1998)

«H TTE amooxomel otn «0UvOeoT TOU 0Y0AELOV Ue TO VQUTEQO TTEQLRAALOV TOV

AOL OTNV TTOQOYT YVADOEMWV OYETIXMV UE TOVG OVYYQOVOUS ROLVIWVIXOVS TTQOPBAN-

UATLOUOUC, UE TO ETOYYEAUATO KOL TNV TTOQAYWYLXY OLoduxaotay (Eyxixhiog

Avy. 1991).

Me 0 poQUT| TO TEAEVTOLO OITOOTTOCUOL TTOV OLVOIPEQETOL OTOL ETTALYYEAUOTOL KOLL TNV TTOL-



56 Emotnuovixt Exetnoioa Eqaouoouévns Eoevvas, Vol. XI1, No 1, 2007

Qaywywy dLadaoio ®oL TOv oolov 1 OLOTVTWON OVNTTITTEL Ue TO Gboo 1 Tou
1566/85, 0Eilel va mogatnenoovue OTL 1 ®oLvwvixt dudotoon e IE amoxtd ™) dgvte-
on Oexraetio wWLtTeEn onuaoto oty Texviun xou Emayyehuotivy Exmaidevon (TEE).
AVTS yivetal emeldn oo 1o 1988 rou uetd to Ymovoyelo Maldelog, oto mhaiowo g
Buooiung AVATTTUENS, EVIOTIXOTOLEL TIG EVEQYELES TOV YL teowBnon g ITE otn Mé-
on TEE, ovugpova avtote ue Tig oLedveig xal Evowmatxég ovotdoelg (ZuveédQLo Mo-
oxog, Wigprona viroveywv stowdetog g EE, 1988). ZuynenQuuéva oTLS OYETIRES EYHV-
uhovg ov astevBuvoviar oty Méon TEE o xowvmvinog otdyxog tng ITE “dvoryua tov
OYOLELOV OTNV XOLVOVIA” OUVOEETAL UE TOV Zyohxd Emayyehnotind ITQooavatolond
(ZEIT) %ot N “ovCevEn Bemiog-medENS” mov aotelel faoind alTnuo EX0VYYQOVLOUOV
™G exmaidoevong otnv EMAGO T dexaetia Tov *80 (HAL0V, 1986: 45). XaQurTNOLOTLHO
elvol 1o amdoToounL:

«H TIE €mdL®EL VO QITOXTHOOUV OL UOONTES YVIDHOT TNG aYOQAS €QYNOLOS OTO

¥ WDQO TOVG %AL VO EUTTEOMOOVV TLG BemONTIXES ALY YEAUATIXES YVIOELS TTOV TTOL-

QE)EL TO OYOAELO OF YMOOVS OOVAELAS O€ 0QLOUEVOVS TUTOVS oxolelwv (TEA,

TEZ, EITA)» (Eyxunhiol Iov. xou Avy. 1989)

Emouévog Ba wrogovoope vo virootnoiEovue OTL TO “Gvolyid Tov oXoAelov otV
HOLVOVIQL”, TTOV ETTLOLMKETOL e TNV eaQuoyy Teoyoauudtwy ITE otn uéon TEE amo-
tehel ™ onuavtixdteen ovupoin g IE o° avtry ™ fabuida emeldn maodAnio ovu-
Paiier 0TV exTTANQWON eVOC ATO TOVS BAOLXOTEQOVS OTOYOVS TNG, TNG CUVOEONS TWV
BeANTIXMV ETTOYYEAUOTILMV YVHOOEMV UE TO YMQO EQYAOLOC.

OLOUANQMDVOVTAS TNV AVAPOQH LOLG OTOVS OTOYOVGS, 0EILEL VO ONUELWOOVUE OTL OTNV
eynUrho Tov Oxtfeiov 1992 (cuvnuuévo od.otTua) 1 ITE meQuyQaqeTal yLo QT
POQA UE BAOM TLG TOELG OLAOTACELS TNG, OTTWG 0QLOTNXE 0TO OVVEOQLO TNG TupAidog: ex-
TOLOEVON « YW atd TO TEQLRAANOV, “UE0A” GTO TEQLRAAAOV KO “YL0. 1) TTQOS Y AQLV”
tov meQBdALlovtog» (Unesco, 1977, 12). Emiong, Tnv meQlodo auTy|, TaQOlo TTov Ogv
OVOPEQETOL OTLG EYHUXALIOVUG 0 000C Blwoiun AvVATTuEn, 1 T6.oN TQOCUVOTOALOUOV TNG
IIE moog autnv v ®otebuvon, ovugmvo we Tig oLebvelc ovotdoelg, exgodletal pe
TOV YOQUXTNOLOUO NG «MC EXTTOLOEVTLANG JLOOLHOCLOG TTOV Bal TTOETTEL VO ATTOOKOTTEL
0T 0OWOTY OLOYELQLOT TV PUOLKMV TTOQMV KOl TNV 0QBOAOYIXY OVATTTVEN» (EyrUxALOG
Defo. 1988), hettovQyieg OV aoTeAOVV BaoLxd oToxela g Biwolwdtntog.

Agxoetia 1997-2007

Tnv toltn denoetio xat uéxot 1o 2002, 10 Beouxd mhaiolo Aettoveyiog e ITE ma-
QouéveL tOLo pe v eonyovuevn. H TIE viomoleltar 010 mhaiowo Tov Nopov 1892/90
AOL TNG VITOVQYIUNG ATTOQAoNS Tov 1992 yia Tng Zy0oAxeéS AQUOTNQLOTNTES, EVM EEANO-
hovBet va hettovgyel oto meQulmELo Tov 1566/85 (Eyruxitor 1997 émg 2000). Antd 10
2001 opwg row uetd, n IME egpaoudletal wdvo oto mhaiolo Tov Nouov 1892/90 xat g
VITOVEYWNG artd@aong Tov 1992 yua tng Zyxohrég Agootnorotntes (Eyrimhior 2001
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¢wc 2006). Zta u€oa TNG TOLTNG TTEQLOOOV KL OVYREXQLUEVA TO 2002 aAGTeL 1 dLourn-
T oTOLEN Tov Beopnov xal to T'oageio ITE evidooetal ot A/von ZEIT ol Exmol-
QEVTLHMV AQUOTNOLOTHTWY VO VEOU TOUEN TTOV ovoudletal Eviaiog Atouxntinog To-
uéog Oeudtov Zmrovdmv, Emudgpmwong xor Katvotouwmy. TToQdAAnha VorrolovvToL
ta F'oageta ITE A/Bwag xar B/Buwog Ex/ong, eved ®vunho@oetl ota oxoleio wio eyni-
UALOG KOL YLOL TLS OVO Pabuideg we EexwQloTég avapoes 0to Beouxd Thaliolo Aet-
ToVQYLOG TNS.

Tnv denaetion auTy, N ETLTAYVVOUEVN VITORAOULON TOV TTEQURAMAOVTOS KAOLOTA ETTL-
TOXRTIKOTEQN TNV OVAYXT YLOL TTEQULTEQW EVOLOONTOITOINON TMWV TTOAMTWV, YEYOVOS TTOV
OITTOTUITMVETOL OTNV EYRUXALO TOV Zemteuf3eiov 1999 wg axorovbwg:

«.... KohoUue Toug eXIToLdguTIinong ©aol TOVG WOONTES VO TTQOYXWENOCOUV 0TV
vhoroinon teoyeaundtwy ITE, ue dedouévo dtL n avdyxn evatodntomoinong twv
uaONTOV ota ®QloLuo TEQURAAAOVTILXE TTQOPAUATO TNG ETTOYNG UaS artotehel T-
TNUA TTQMTNG TTQOTEQOULOTNTAC.

Emiong, maoatneeitat, wa uetoxivnon twv otoxwv e IE amd Exmaidsvon yua to
ITeouBdrhov ue eooavatoloud ™ Bloowun Avamtuen oe Exmaidevon yua 1o IleQu-
pariov oto mhaiolo g Exmaidevong yuo ™ Buwowwdtnta n omota T OgraeTior aut
aItonTd WLaiTeEQN oNUOGTO. XAQUUTNQLOTLXA ElVaL Ta axOAOVO ATTOOTAOUTOL:

«to. Tehevtaio xoovia 1 Iegiiairoviinny Exmaidevon éxel ouvoebel e tig évvol-

€C TNG OLELPOQLOS AL TNG OELPOQOV OVATTTVENS» (Eyninhiog Zemt. 1998).

«....né00 amo v IIE exmatdevtikol xol nabntég avalntovv 1o medommto TG

OELPOQLOG OTNV EXTTOLOEVTIXY OLodLxaotay (Eyrirhiog Zemt. 1999).

«Me v TIE emidumnovue vo. fondioovue Toug Uabntég vo. aTorTiooVV TO YVO-

0Trd VTOPABO %Al TOV OELOXO TQOOUVATOAOUO TTOV GITOLTOVVIOL MHOTE VO,

€xoUV DETIKES OTAOELS KOL OUUUETOYLXES OVUITEQLPOQES YLOL TNV TTQOOTACIO TNG

OLLOAOYLANC LOOQQOTTLOG, TG PLWOLUOTNTAC, TNG AVATITUENS KOl TNG TOLOTNTOC

Comg» (Eyninhiog Zemt. 2002).

Ta &0 Televtaio xdvia, oto TAAioLo TG OexaeTiog 2005-15 Yo TV OELpoQia,
omwe avty oplotnre artd tov OHE xou tv Unesco, ou dpaotnoldtnteg tng I1E opya-
VAOVOVTOL ato TO avTioTolyo Twijua Tov YITEII® og véa faon pe tov Titho «IleQuah-
roviwég AQdoelg, Agdoele Zmng- Exmtaidevon yio tTnv AeLpoQio» MOTE Vo, JTQOEYEL O
TTQOOAVATOAOUOS TNG Exmaidoevong otn Buwolun AVATTUEN. ZUYXREXQLUEVO, OTLG EYHV-
uhiovg Tov OxtwPeiov 2005 ®at 2006 pe Béua: «To TAaiowo avagodc Tng Exmaidev-
ong yua TNV AELpoio ®oL oL Zxohnég AQUOTNQLOTNTES», N Blholun AVATTuEN dLotv-
TTAOVETOL, CUUPOVA LE TN CVVONUN TOV ALOTEQVTAU, WS 1 OVAITTVEN TTOV 0¢PETAL TO TTE-
QPAAAOV, GALG Ol UE TN OLEVQUUEVT TNG EXOOYT TTOV TTEQLAAUPBAVEL TO OUVOLO TV OLV-
00WOITLVOV 0QAOTNOLOTATMWV: XOQOUXTNOLOTIXO ELVOL TO ATOOTAOWCL:

«....M OVVOEON UE TNV OELQPOQLO ONUEQA TTEQUACUPAVEL KOL TNV EVAOYOANOM, TN

OVVELONTOTTOINOM KoL TNV €EEVQEOT MICEWV OTA, TTQOPAMUOTO TN PTWYELAS, TNG
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vyelog, TN E00QAALONG TQOPNS, TNG ONUOKQUATIOG, TMWV AVOQMITIVWV OLXALWUE-

TV ®oL ™S elenvne» (Eyximhiog Oxt. 2005, 06).

Tn dexoetio o) ToQATNEETOL, 0TO TTAALOLO TTAvVTO ™S Exmaidevong yio tn Blo-
OLUOTNTO. OTNV OTTOL0L HOL EVTAOOETOL, WO TTQOOEVTLXY UETOXIVNON TNG €0TIOONG TWV
OTOYWV TS AITO TNV TEQLRAAAOVTIXY TOVG dLAOTAON (EVvaLoONTOTOINON, YVHDHOT, OTACELS,
0QGOMN ™S TTEOS TO TEQURAMAOV) OTNV TTOLOOYWYIXT KOL KOLVIVIRY] ROL OUYAEXQLUEVOL
0T OMMULOVQYLO TOV “eveQYOV TTOATN” Ue £UPOON OTOV ROLVWVIXO OLGAOYO %Ol TN OQA-
oM OTNV TOTTLAT XOLVIVIC 0€ OUVEQYAOLO (e OLBpOQOVS (POQEIS. XOQOUUTNQLOTIXA LVOL
TO. OUOAOVOO OITOOTTACUOTOL:

«ZT0 TAALOLO TNG OELPOQLOS KO OUYXEXQLUEVO. TOV (LBQOV 13 TG dLOXNOVENS
™G @e00AAOVIXNG OVOLAOTIXG OTOLYELD YLl TNV VAOTTOINOM %AOE TQOYQAUNATOS
aTtoTeLEL O EVIOTMLOUOS TMWV TOTIXMV TTEQLROAAOVTIXWY TQOPANUATOV, 1| CUVEQ-
YO0l UE TOUC TOTLXOVS (POQEIS, N EVIUEQWON TWV EXTTOLOEVTIXMV KOl LoONTDV
YLOL TOL TOTTLUAL OYEOLOL AVATTTUENS KOL 1 XOTAQTLOMN TOV OVTLOTOLYOV 0 €00V OG-
ong» (Eyruxilog 1998)

«To enTToLOEVTIXG OVTA TTQOYQAUUOTA B0 SDOOVV KOl EPETOS TNV EVHOLQLL OTOVS
uaOntég mov Bo ouyrnotioouy ouddeg IIE, vo avarttuEouV YVmoeLs, 0eELOTNTES
oVVOLOONUATO %o OQA.OELS OTNV TOTXNY ®oLvwviay (Eynimhiog 1999)
«KaAovue TOUg EXTTOLOEVTLXONS %Ol TOVUG MaONTES v avaldOUV TTQOYQAUUOTO
ITE avoiyovtag To 0y0Aelo otnv xowvovia» (Eyrimhiog 1999)

«...paowrég agyés g IE eivat...... TO ‘GVOLYUOL TOV OYOAELOV OTNV HOLVWVIA’, O
ONUOXQATLAOG OLAAOYOC, N OUAOLKY] EQYOOTC KoL N OVAITTTUEN TNG HOLTIXNG OXé-
Yne» (Eynixhiot 2001 €wg 2006)

«Me v I1E emdumxeTol N Goxnon Twv wodntwy otn SLotimmon yvoung Uetd
artd ueboduxt) avalnnon otolyeimv ol eBehoviivny ouadwy 0Qdon yio tn fek-
Tiwomn TS TOLOTNTOS TOV TTEQRAAAOVTOS» (EynunAiiog 2001)

«ZT0 TAOLOLO TNG OELPOQLOG OITALTELTOL: -OLULQUTS ETTLXOLVIIVIOL KOl CUVEQYAOTAL
UE TLS TOTILHES OQYES YLOL MM AVALOYWV UETQWV KAL -EVIOYVOT TWV TQOOTAOEL-
OV TOV TOTUMV POQEMV KUPEQVNTLXMV KL U1 XUPEQVNTIXDV JTTOV OTTOCLOTTOVV
otV 0000AOYIXY XONON TTOMTWY VAWMV, 0TN CUVETH OLOYELQLON TWV OLXOOVOTN-
UATOV N OTNV ATTOXATAOTAON TOVG........ » (Eyrimitol 2001¢mwg 2004)

«Me v ITE emdumxovue va. fonBnoovuie Toug pobntég vo arorTioouV TO YVm-
oTrd VITOPAHQEO %Al TOV GELONO TTQOOAVOUTOALOUO TTOV CITOLTOVVIOL MOTE VO,
€xouv OeTIréC OTAOELS KL CVUUETOYLRES OVUITEQLPOQES YLOL TNV TTQOOTOC NS
OMOAOYLXNG LOOQQOTTLAS, TNG BLOOLUOTNTOS TNG AVAITTUENG %L TNG TTOLOTNTOG
Comg» (Eyritmhior 2001¢wg 2005)

«To YIIEII® ovupadiCovtag ue tovg otoyxovs twv H.E. nal twv UNESCO-
UNEP, dLopdQ@pmoe eXTTaLOeVTINES OQAOELS YLa. TN dexaeTior 2005 -2015 ol omol-
€C 0TOYEVOUV OTO VA KUAAEQYNOOVV OTOVS UWOONTES UOG OTAOELS TTOV YOQUXTN-
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olCouv tov eveQyod TOAITN %Al TAVTOYQOVA TTROWHOVY TO ‘GVOLYUA TOU OYOAELOV
OTNV XOLVWVIO” WEOW TNG OTTO XOLVOV VAOTTOINONG OQACEMY UE HOLVWVIXOVS (PO-
oetc» (Eynimhiol Oxt. 2005, 20006).

YUUTEQAONATI

Alapgoov v dexaetiav (1977-87, 1987-97, 1997-07) tov ogrobetouv Tnv moelo
g Iegipaihoviinig Exmaidevong otn B/Buwo Exat/on, artd tnv eLoaywyn 1ol TTEQLOQL-
OUEVN EQOQUOYY| TNG OTN OYOALXY TTQAEN WEXQL TO OTALO TNG TTAMQOVC EVIOENS AL EXTE-
TOUEVNC EQOQUOYNS TNG, M EXTTALOEVTLXY TTOMLTLXT] TNG OLAULOQQMVETOL UE FAoM TN OLebvn
TTOALTIXY, TTQOOOQUOOUEVNS OTLS LoLa{TeQeg ouvOnxes Tov TOTOV. AVOAUTIXOTEQO OL
0160l g ITE, 6rtmg SLaTumtdvovTaL 0Ta. eTionuo. ®eIUEVA, AIT0QQEOVV OO TO CVUITTE-
Qdopato TV dLEBVMV CUVEIQLWV, VM TTAQOVOLALOUV OUVAPELD. [LE TO TTEQLEYOUEVO TWV
EXAOTOTE UETOQQUOWLOTIROV VOUWVY TNS EAANVIANG EXTTOLOLVTIXNG TTQAYUATIXOTNTAC,
070 TEQLOMQELO 1 0TO TAALOLO TV 0oLV AeLTOVQYEL. TTLO OUYHEXQLUEVO TNV TTQMTN OE-
noetio (1977-87) ov atoyor g ITE 0ev SLaTumdvovTaL TANQMS XKL LE COPNVELD. OTLG
eYHUXALOVG TTOV ®0B0QICOVV TO TTAALOLO EQPOQUOYNG TNG OTO OYOAELN, EVMD TLG ETTOUEVES
OVo (1987-97, 1997-07) yivovToL COpElS HOL OLOXQLTOL G TTQOS TNV OLXOAOY KT, TTOLOM-
YOYLUT ®OL ROLVOVIXT TOVS dudotoom. Emiong, amtd tov mQocavatoAloud Tmv oTdymV
™G, OLOpaiveETaL 1 OTOOLOXY) LeTEEEMEN TG TTE amtd Exmtaidevon yio to TleQuBdAlov ue
™V €VEELa TOV évvola (TTomTN dexaetia), oe Exmaidevon yia to IeQuBGALOV Ue Tooa-
vaTolowd ot Buwoiun AvATTuEn (0evteon oexaetial) xal telxd oe Exmaidgvon yia 1o
IMeQupdihov oto mhatolo tng Exmaidevong yua T Biwowomro (toitn dexaetia). Amd
™ OevTeQn Oexaetio (1987-97) otnv toit (1997-07) woQotneeltoL (o Hetaxivnon g
€0TLOONG TV OTOXWV ATtO TNV TEQURAAMOVILXY TOVS dLdoTaon (evaloBntomoinom, yvm-
01, OTAOELS, OQAOT G TTEOS TO TTEQLRAAAOV) 1 OTTOL0. KVQLOQYEL TN OEXAETL VTN, OTNV
TTALOOY WY LYY KOL XOLVIOVIXY SLAOTAOT HOL CUYHEXQLUEVA OTN ONULOVQYLO TOV ‘EVEQYOV
oM’ ne EUaon TNy 0ITd ®OLVOD dQAOT TV WOONTWOV Ue TOVS TOTTLKROVS POQE(S, Ba-
own ToUmoBeo, ovupva te TNV ATCévta 21, yia v Toeio og ™ Blwotudtnto.
Emumhéov, n ®owvmvixn g OLGoTaon, 1 0Toio EX@QACETOL UE TO ‘GIVOLYUO. TOV OYOMEL-
OV OTNV ROLVWVIO aTToTehel ®VQL0OYO 0TOYO TNG 0 OAES TLG TTEQLOOOVS OVATTTVENS TNS
(avapéeTal og OAES OYEOOV TLS eYHUXALOVS). TENOG, TN devteEn dexaetia, N TTE ouvdé-
etol wue v Teyvirn now Emoryyehuativy Exmaidosvon xol amotehel ™ onuovtindteQn
OVUPOM] TNS 07 CVTOV TOV TUITO OYOAEL®Y, EPOCOV UECO QITO CLUTNHV EXTTANQWVETOL £VOC
aItd TOVG POOLHOVS OTOYOVS TOVG, 1) CUVOESN TV BEMONTLAMDV ETTAYYEMLOTIXMDV YVHDOE-
WV TOV LoONTOV UE TOV LEALOVTIHO Y(MQO EQYAOLOS TOVC.
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[1pOTOON ATOXATAOTAONS TOV OUYXQOTNUATOS
TOV AVaxtopov Twv Indovtwv Movaywv
oty Na&o

Srauativa I'. MaAixovtn

AQ AoxLTéxtwv Mnyovinog EMIT
AvamAnowtola xaOnyntoLo

Tunua HoAltixwv Aoutxav Egywv
STE®/TEI I1etpoaid

EAevOegio ITayavérn
Tunua Ioltixawv Aouxwv Eoywv
2TE®/TEI I1etoaid

Tonyoons IoAvxoétng
Tunua IHHoAttixwv Aouixawv Eoywv
STE®/TEI I1etpaid

Ieoidyn

270 4HQO VTS TOQOVCLALOVTAL T ®VQLA ONUEID OTTO TNV TEOTOOT ETTAVAYQNOL-
UoTToinong, OOULUNG KOl LOQPOAOYLUNG ATTOXATAOTAONS TOV AVAXTOQOV TWV INCOVLTWV
Movaywv oto. Kahauitolo meouoyme Mehdvorv tng NAgov.

OL 0TOYOL TN UEAETNG CUVVIOTAVTAL, APEVOS OTNV ETTAVEVTOEN CUTOV TOV 0ELOAOYOU
LOTOQLXOV OUYAQOTHUATOS OTO EVEQYO AUTLOLOKG OUVAULLO TOV VNOLOU %L, XOTE OUVE-
TTELQL, OTN OVUPOAN TOV —g TTOMOV £AENS TTOALTLOTIXOV TOVQLOUOU— OTNV OLXOVOULXT
OVATTTVEN ™S NAEOV, a@eTéov oty ovadelEr) Tov, Oyl UOVOV WS ONUELOV avVOQOQAS
YLOL TV TOTTLXY TTOALTLOTIXY TOUTOTNTO, GAMG KoL —EVQUTEQU— WG TEXUNQIOV LOTOQIXNG
OUVEXELOC YLOL TNV TTEQLPEQELD TV KunAddwy.

H modtoon, og emimedo TQOUeAETNG, OLOUOQPOVETAL e BEOMN TNV OAOXANQWUEVT OLe-
QevVNOoM TOV CNTYUOTOG, 1 OTTOL0L EXTELVETAL AITO TNV UEBOOOAOYLXY] HATAYQOPN KOL OVAL-
Aom TV 0edOUEVV, ®OOMS KOl TNV ETTEEEQYAOLO TOVS Ue TNV VLOBETNON ToAvETTiTTEd WV
©oLtnElmv. H d1dyvwon Tov meofANuatmy, n extiunon tng OOULXNIS KoL AELTOVQYIXNG

Emotnuovix Exetnoioa E@aouoouévng EQevvag
Vol. XII, No 1, 2007, pp. 63-80
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PEQOVOUC LLOVOTNTOS TOV LOTOQLXOV HEAMVPOVS KOL 1] CVYHQLTIXY AELOAOYNON TV OOXL-
UV EVOAMIXTIXMV YONOEWY —0€ OUVAQTNOT UE TN BE0M TOV LOTOQLXOV OVYXQOTHUATOG,
TNV TOTTLO - XOLL TOTTOYQOPLOL, TNV OLOLOPAALON TNG AVOEVTLLOTNTOS TV L UQUXTNOLOTLXDV
TOV %O TLS TAOELS OLKLOTIXNG %OL OLXOVOULKNG OVAITTTUENS TOV EVQUTEQOV Y MDQOV— OUV-
B£TOVV TA ATTOTELEOUOTA GUTOV TOV OTASIOV.

H modtaon otolyelobeteitol ammd Teelg evotnTeg: 1) dOULUT TOXATAOTAON KOl ETTL-
OREVEC, 2) AeLTOVQY XY 0vadLEB0MON CUUPOVO UE TLS KTLOLOAOYIXES TTQOOLAYQUPES KO
OTTOLTNOELS TV ETTLAEYUEVWVY XONOEWV %At 3) SLOUOQPWON TOV TEQURAANOVTOC XHQOV.

AEEELS ®AEOLA:
ETTOLVALQNOLUOTTOINON, ALOYLTEXTOVIXY RANQOVOULKL, SOULXT OTTOXATAOTOOT, LOTOQLM 0Q-
YLTEXTOVIXNG, NAEOC.

Abstract

This paper refers to the rehabilitation project —in a preliminary level— of the historic
complex of the Jesuit Monks, built by the abbott Robert Saulger as a luxury residence in
Kalamitsia of Naxos island in Cyclades about 1683.

Nowadays the palace and its auxiliary ones have been plundered, partly collapsed
while the presence of the destructive time gone by is obvious.

The main aims of the project consist in:

— the integration of the remarkable architectural complex in the active building stock
of the island of Naxos through the insertion of the appropriate new uses and the
protection of its authenticity,

— its upgrade, both functional and aesthetic, as to inscribe it in the landmarks relevant
to the multi-cultural identity not only of the area or the region of Cyclades, but also
of the country, and

— its projection as a cultural tourism’s attractive pole important to the local
development.

According with the proposal, the complex will be converted to a cultural centre; it will
be turned into a venue for several social and cultural activities, a focal point both of
educational and recreational interest.

The paper is divided in the follow parts: the analysis of the recent situation including
the recording of the structural and architectural features, the problems’ diagnosis and
evaluation, the research on the alternative uses selection and the proposal of functional
rehabilitation and restoration.

Keywords:
reuse, rehabilitation, architectural heritage, history of architecture, Naxos.
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1. Evcayoyn

‘Evo onuovtikd xoupid Tt Tng TA0VOLOG TTAQEO00NS TOV XmwLo¥ Mehdvmv otnv Nd-
£o elvar To ovyxdTua Twv Kadautordy (1). To ouyredTnuo fOILOKETOL 08 EQNULKY| TO-
mobeoia, oe amdotoon eQiirov 10 yLAoueTowy amd Tig Méhaveg (ewx. 1).

s 2
p o

Eux. 1. T'evixtj droyn Tov oUyxQOTHUATOS

H avéyepoon tov Eexivnoe ota 1683 amd tov Robert Saulger, Incovitn pwovoyo o
NYovuevVo g opumvuung Movig tng Nagov. O aQyrog AeLTouQyIrOS TTQOOQLOUOS TOV
NTOV WS N ®VQLOL LATOWKIO TOV MYOUUEVOV. 2T CUVEXELD XONOLUoTToLOn®e noL g Ee-
VAOVOS TV INOOULTOV LOVAYMV RATA TLG TTEQLOOELES TOUC YLOL XQUYUO OTO VNOo.

H modtn 1otoouxy avapod yio To. Kohapitolo PoloxeTal 08 Moo Tov AQyeiov
Towv Incouttdv otn Poun (Kepoiinvidong, 1980). e megryoogn tov IF'dAAov TeQunyn-
™ Tournefort, wov xoovoloyeitor ota 1700, aVapEQETL XOQUXTNOLOTIXA: «H e&oyuxn
xatowxia Twv INoovLTaV eival OUoQEn, LOLOITEQN O VA TOTO TTOU OV YVwQILovV va
xtiCovv omitia. Ot EAANveG ... Oavudlovv Tn 0TOLPOYUQLOTY OXAAA UEDO. OTO AVAXTO-
00, TTOAYUN TTOV OEV UTTOQOVV VO XATAOKEVATOVY Ol VIOTTOLOL 0QYLTEXTOVES.» (2). ALl
avapodc elval xal 1 segryagn Tov Nivov Kalavttaxn (2001: 94), o omolog elye ¢L-
LOEevnOel 0TO AUTIQLO YLOL AQKETE ROAOXOLQLA, WEYQL TNV ATTOQOLTNON TOV amtd TN T'ah-
Mx1) Zxohn twv Kabohrmv o0to Kdoteo g NdEov.

TO %®TLQLOKG CVWITAEYLO. XONOLUOTTOLELTAL 0TTO TOVS Inooviteg téxQL ™ OLGAVon TOV
Téyuatog to 1773. Ta Taypota Tmv AaLaQLOTMOV X0l TV ZLAECLOVAOV OLOYELQILOVTAL
0T OVVEYELD TNV TTEQLOVOLO. TV Ingouttav, néxotl to 1877 now 1927 aviiotolya. Axo-
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AOVBOVV dOOTIXOL aydveg UETAED Tng Adehpdtntag xot g Kaboiwwng Exxhnolog
YLOL TNV KVQLOTNTAE TOV.

To onueoLvo LOLOKTNOLAKO KABECTMS TOV CUYRQOTHUATOS €LVOL LOLOTVITO: TO OVA-
%100 010 KoAauitoo meQuAauBAveTol oTo TeQLovotoxd atouyeta tov Idgunatog Ti-
Wog ZTaveog Ue €000 TV NAEO, TO 000 VITOXELTOL OTNV ETOTTTELN TOV ANUOGTOV %alL,
eLOTEQQ, TOV YTovoyeiov EBvixng Owovoutag xor Owovounmy. Opwg, Théov, 1o
Toouua elval OVOLOOTIXG OVITTOQATO WS VOULXO TTOOCMITO %Al 1 TTEQLOVOLO. TOV, TTOV
€xel amaAhoTQLMOEL YLoL ONUOOLO WPELELD. Ue OITOPOOT TOV YTovgyetov T'ewylog artd
10 1949, TOQOUEVEL «OOE0TOTN» O O,TL APOQE. 0T AOTLXOV TVITOV aX{VNTA TOV.

2. AvaAvon TG VQLOTANEVIS XOTACTACNS

H oot evivmmon, ov 10 ovyxedtnua 0t Kahauitolo ogivel 0ToV emLORETTT,
elval 0¢og, n0BMSg aVATTVO0OVTOL UTTQOOTH TOV TEQAOTLOL OY®oL. H emipdvera Tov ®a-
TAAOUPAVEL, TO UEYAAO VPOC, O TEOTTOG OXVRMONG, 1 ETTLAOYN NS BEoMg %L 0 TEOTOG
OOUNONG %Ol KOTOOKEVNG, GITOTEAOVV OTOLYELD TTOV OCUVOETOUV TOV XUQOXTNOLOUO TOV
WS «ITVQYOUOVAOTNQO — AVAXTOQO».

2.1. Avayvaoeien tg Aettoveyxig d1dedowong

To ovyxQOTNUA aITOTEAELTAL OITO TO KVEIMWS ®KTLELO, dVO TOQUQTHUATO UE FONONTL-
HOVG Y MDQOVGS, TOV JTEQLOTEQEMDVOL KAL TN OTEQVA (ELX. 2), TTOU OQYUVMVOVIUL 08 HAELOTN
OLATAEN %A TTQOOTUTEVOVTOL TTEQUUETQLXA QIO TOV YNAO TQAPO.

O rathpele, TO00 TOV ®VQIMC KTLELOV, OO KOL TWV CUVOIEVTIXMY, E(VAL AELTOVQ-
YréS. EldtnOTeQa, M AVAITTUEN TOV X MWQWV TOV TTQMTOV aXOAOVOEl TN duvaTH CUUUETQL
O OLETTETAL 0T AAVOAVOVCO. UVNUELOXOTNTO —UE TNV YOQUXTNOLOTLXY TOLUEQN OLdQO-
BomWOoN TOV «eV OUVAUEL» KEVTQLXOV TTVQNVA UE TLG TTAGYLES TTTEQUYEC.

2.1.1. Iy} Tov xVEiwg ®TLQiov (g1%. 2, 20, 26, 3)

TTQonELTAL YLOL £VOL TQLWQOYO HTLoUa e oeBoymvixy xdtoyn (39,70u.%13,30W.) ®oL To-
VIOUEVY TNV ®VOLOL TTQOOTTEAOLON OLOUEOOV TTQOEEOYNS XAl UeYGAOV MPoug (Max TTeQlirov
11,00u.). H ei00d0g yiveTal amd TNV E0mTEQLAN CLUAT 0TIV AVATOALXY] TTAEVQE TOV KTLOLOV.

211 0160un TOoL LOoYELOV CUVAVTAUE UL eVQUYXMEN alBovoa, TNV «odAo» (Elk. 4), 1
omoia astotelel TOV ETLONUO KVOLO XMEO TOV ®TLRLoV. To ddrTedo Tng 0dAag elval dLo-
OTQWUEVO UE UAQUAQLVES TIAGAES O RAVOVIXO KAVVA0, 1) OTEYOLOT TNG elval BOAMTN %L
HVALVOQLOUEVN Ue TTOQOEAAVN. EmmAéov, avatolind xal dutixd g oibovoag ava-
TTVO0OVTAL UEYAAD TOEMTA TOQAOVQM. ZTLS OTEVES TTAEVQES TNG, 0TOV A0V F0QQF.-
vOTOV, VITEOYOVV OVO BVQES TTOV CUVOEOLVV TNV GAAN UE TO VITOAOLITO AKTLQLO.
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Euwx. 2. Ypiotduevn xatdotaon: KAtoyn tooyeiov TOV oUyxQOTHUATOS

KATOWH OFOQOY TASATION IRTCYITIN

Euwx. 2a. Yiotduevn xatdotaon: Katoyn 000@ov Tov oUyxQoTHUATOS
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Eux. 4. H ueydAn aibovoa tov xvoims xtiolov otn otdlun tov tooyeiov

270 VOTLO TUNUO TOV LOOYEIOV AVOTTTVO0OVTOL ULOL OELQA OWUATIMV OTLS dVO TTAEV-
QG £VOg OLOOQOUOV. Ta VO TEMTA €XOVV TLS (OLES OLOLOTAOELS HOL ELVOL GUUUETQLHA G
TTQOC TOV ROLVO OLOYWQELOTLXG TOLY0 TOVGS. OL eTOUEVOL OVO Y MQOL TTQETTEL VO XOTAOAEV-
AOTNROY O€ OLOLPOQETLXN KQOVLXY TTEQLOAO OTO TO VITOAOLTTO KTLQLO. AVTO TO OVUTTEQULL-
VOUUE OTTO TOV 0QUO OTO TOYO ®UDMS KoL AITO TO. AVOLYUOTA TO OTTOL0 £YOVV KAELOTEL.
MAAOTO O OLOKMOLOTLROG TOLYXOS TTOV OLxoToUEl TA OVO dWUATLA, OV (PTAVEL UEXQL TNV
000¢N OAAG OTOUOTAEL YOUNAOTEQO KOLL OYNUOTICEL VO WKQO TATAQL. ATTO T VITOAOL-
7T OWUATLOL, EVOLOPEQOV TTOQOVOLALEL TO UAYELQELD, TTOV OTEYALETAL e OVO BOAOVG %L
OLOOETEL UEYANO TTETOLVO TLAKL %Ol OITO TO OTOLO ULOL TTETQLVY XALUaXO 00N YEL 0TO [0-
QELO TUNUO TOV dDUATOG.

270 BOQELO TUNUO VITAQYEL £VOg TQOBANAUOS 0TEYAOUEVOS e BOLO, 0T TOV 0TTol0
Ol XLVNOELS UOLQALOVTOL O TQELS OLOPOQETLXES XOTEVOVVOELS. ZTO. SUTLXG OUVOVTAUE
€Va X MLUOXOOTAOLO TTOV 0ONYEL 0”EVa IKQO BOMOORETAOTO dWUATLO. ATTEVOVTL ATTO TO
UAUAHOOTAOLO VITAQYEL £VO. LKQO OWUATLO, TO 0TTOL0 BUUICEL TTOQEXKANOL. ZTO OVOLTO-
MG VITAQYEL XMQOS TTOV exTelvVETAL 08 OV0 0TAOUES. O OQOWPOC elye EVALVO TTATOUO KoL
000@N. ZTO LOOYELO TOV YMWQOV CGUTOV VITAQYOUV GVOLYUATO JTOV PAETTOVV OTNV E0WMTE-
on OWAN ®ODMC ®OL ULOL TTETQLVY OXRAAM TTOV 0ONYEL 0TO POQELO dMWO TOV XTLRLOV.

AT TO HEVTQILO KALUAKOOTAOLO, O ETTLOXRETTTNG OONYELTOL OTO VITGHYELO TTOV OTTO TNV
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QUTIUY TTAEVQA TOV ELVOL LOOYELO, OLPOV TO KTLQLO ELVOL XKTLOUEVO ETTAVM O QEUOTLE U
UEYAAN %xALon. ZTO VITOYELO TOV KTLOLOV BoloxeTOL UL Ueydln aibovoo axQBmS ®ATw
atd TV odAa Tov Looyeiov. H aibovoa avtn etvar Alyo wxodteon o€ OLAOTAOELS, OTE-
yaletor pe BOAO noL €xel ovolynata ota dUTLXA. ZTNV (0L atbBovoo VITdQyeL Lo ecoxn
OTNV OTTOL0L ITOQQEEL TO VEQO TNG TINYNS KO XATOMYEL OTNV OTEQVO.

2TV vOTLo. TAEVA TG aibovoag, Vitdoyel GALOS €Vag XMQEOC TTOV TUAALOTEQO AEL-
TOVQYOVOE WS ALOTQIPL (EWX. 5), 6T POLVETOL OTTO TO ATTOUELVAQLOL TOV UOLQUAQLVOU
UWVAOV. ZTNV TOLYOTTOLTO VITAQYOVV OXOUT ECOYEC TTOV TTLOAVA €LY OV ATTOONKEVTLRY] Y ON-
on. Ta maadvQa 0g RATTOLA YQOVIXY TTEQLOD0 KAELOTNHAV UE TTETQES ®aL 0T BE0M TOVG
OYMUOTLOTNHAY TTOMEUIOTQEG.

Euwx. 5. To Aotoifst otn otdBun tov vroyeiov

e ndBetn OLATAEN ToV dwUOTIOV ®OL 08 YNAOTEQO eMiTTENO OTTO TO OAITEDO VITAQYEL
EVO LOnQOOTEVO TVPAS dWUATLO. AUECWS UETA TO AMOTQISL, VITAQYEL £VO. AAAO OWUATLO
0TO 07T0L0 OONYOVUOOTE UOVO OTTO TNV EEMTEQLUN TTAEVQA TOV UTLRLOV 0TV OUTLXY OY).
211 fOQELa TTAEVQA TOV XTIOUOTOG, O€ CUVEYELO. [Le TNV UeYAAN alBovoa, vitdoyel Eva uL-
10O OWUATLO TTOV ONULOVQYELTOL 0TO %EVO YMQO KATMW OITO TO KALUAXOO0TAOL0. Evag
oxoUN BOAOOKETAOTOC YWQOS BOLoXETOL OTN OTAOUN QUTY).

2.1.2. [legryoagn Tov Magagrinatog 1 (gux. 6)

To IMopdetnua 1 foloxetal FOQELD TOV CUYXQOTHUATOS KoL O VPOUETQO UEYUAVTE-
00 aItd Ta vItoAoLTa. TTedxeLTaLl Yo éva ®Tiouo opBoywvixig xatoyng (7,70w.*6,00u.)
nolL 0téyaons Bohwtng. H eloodog yivetol amd tTnv ovatolxy Oyn. ZTo e0mTeQLRS TOV,
WLOL XOLULALQOL TTOV X WQLLEL TOV XMDQO 08 OVO ETTLUEQOVC.

2N OUTLKNY TTAEVQE VITAQYOUV OVO ULXQES HAUAQES, OL OTTOLES OYNUATICOVV e00YES
OTO TOLYO ROl UECO 0TTO QUTES OLaLEETAL TO PG, TELOC, TEQLUETOLRA KOl 08 GAO TO MPOC
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TOV XTLRIOV VITAQYOVV €00YES TETQUYWVIXNG OLUTOUNG, 0T’ OTTOV OVTLAQUBOVOUOOTE TN
AELTOVQY (0L TOV XMHQOV MG TTEQLOTEQEWDVAL.

Euwx. 6. To Iapdaotnua 1

2.1.3. Ileoryoagn Tov Magagtinatog 2

To Madmua 2 Botoxetal FOQELOAVATOMKE TOU OUYXQOTHUATOS %Al OTO (L0 €TTi-
71ed0 Ue TO ®VQIMWS ®TiQLo. H ®atoym Tou ®TLoiov ®aL 1 0Téyaon Tov elval TaQdUoLoL Ue
TO 0.AQTNUA 1. H 60000 0TO MO YiveTaL Altd TNV VOTLO TTAEVQA, OITOV VITAQYEL £Vl
AVOLYUQ OTOV TTQOUVALO Y MQO.

270 €0MTEQLRO, OTNV OVOTOAXY XOL BOQELD. TTAEVQC, CUVAVTAUE UWxQA avolypoto
YL TO (POTLOUO KOL OEQLOUO TOU XMWQOV. AVTLXE VITAQYEL £Vl ardUN GVOLYUA TO OTTOL0
%OTE TO TOQENBOV 00MYOVOoE 0 OLITAOVO YMQO. ZNUEQA AVTO TO AVOLYWO E(VOL WLOO-
UAELOUEVO. O YMEOG OTOV OTTOLO 0OTYOVOE TO GVOLYUO. VITODETOVUE OTL HTLOTNHE UETA-
VEVEOTEQM. AVTO TO OUWITEQOLVOUUE OITO TOL ONUELD TWV QUMDY TTOV EV EQPATTOVIOL UE
TO VITOAOLITO KTLQLO, KABMS %L AITO TO YEYOVOS OTL O YMDQOG ELVOL NULTEANC.

2.1.4. Ileoryoagn Ttov Magagtinatog 3

To MaeAaQTua 3 PEIOKETOL VOTLOOVATOMAKE TOU CUYRQOTHUOTOS KOL 08 VPOUETQO
1010 e To ®VEimg xTiELo ®ow Tao Magagtiuata 1 xaw 2. H nooen tmwv Oewv Tov ®TLi-
ov axolovbel To (010 VEOC ue T TEoNyovueva ©Tiowato. H xndtoyn elvolr oxynuotog
TQAITECIOV, OLOLPOQOTTOLMVTOS TO ATLQLO OTTO TOL TTEONYOVUEVA, OTC OTTOL0 1 CVUUETQLO
HVQLOLQYEL.
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To %tiQLo amoTehelTol QIO TEEIG KMQEOVS UE OVOLYUOTO OTNV OUTLXY TTAEVQA, UE
OYm OTOV TTQOAVALO XWQO. ZTO TQWTO YWMQEO CUVOVIAUE TO ATTOUELVAQLO EVOS TLOKL-
0V. 210 O€VTEQO YMQO eVTOTiCovUE £QUAQLOL TTEQLUETOLXLA TV TolywV. TéNOG, 0TOV
TQ(TO YMQO, OOV CUVAVTIAUE %L TTAAL ECOYES OTOVS TOLYXOVS, 1 €(00d0G YiveTal amd
OV0 HOUAQEG.

2.2. Kataozevaotizng avdivon

H ®otaoxevn Tov GuyRQOTHUATOS ELVAL GITAM] WS TTQOS TO VALK TTOV XONOLUOTTOLH-
Onrary, ®aL oVVOETN G TTEOS TNV TEXVIXY TTOV EQPOQUOCTNAE.

2.2.1. H Tovyomotia

To VALKO TTOV LONOLUOTTOLNONKE VL0 TNV HATAOKEVY TMWV EEWTEQLUWYV KL ETMTEQLAWDV
TOlY WV —TOV OAOL ElVAL ETTLYOLOUEVOL— ELVOL KVQLMG M VIOTTLOL OYLOTOTAANO O CVVOVOL-
oud te ®AITOLO OVVOETIXO ®oviauo. EEaitiag g faoldc ®aTaoxevic ToU dMUITOS TOV
oQTiCeL TOVS eEMTEQIHOVC TO(YOVG, TTAQATNQELTAL QUTY| 1 EMTXQATNON TWV TANQWV OF
oyéom ue ta. xevd. ‘ETtot, oL Tolyol 0To }ounAOTeQO emimtedo TOQOVOLALOVV UEYAAO TTEX0G
(1,80u.) TOV HeLmveTOL OTAOLOKE 08 ®ABe oTABUN. ZTO TEAElMUA TOV TOLYOV TAVW OTTd
TO OMUA VITAQYEL OTEYN OITO TTQOEEEXOVOES OYLOTOTAOKES YL TNV TTQOPUACEN QITO TO!
oupora.

2.2.2. O @pémv 0QYaVIGUOG

OL xmEOL HUAVTTOVTOL €(TE a0 BONO €iTe AT EVALVO QEQOVTA OQYUVLOUO.

O 00M0OC ®OTAOKEVALETOL OITO TNV VTOTTLOL OYLOTOTTAOKA UE TNV ¥ONON KAAOVITLOV.
Emeldn ou O0hoL uévouv epgaveic, To eEmEQAyLd TOVUC ELVOL ETTLYOLOUEVO HOL KVALVOQL-
ouévo ue oQoehdvn. Katd tn otéyaon Tov peydAmy xmomv ue Ovo BOAovg, to onueio
0TO OTTOL0 TOL EEMQEQUY LA TOVG EVAVOVTOL XONOLUOTTOLEITOL 1C TO XOVAAL AITOQQONG TV
oUPQIMYV TTOV XOTAANYOUV 08 VOQOQQON).

TNV TEQLITTMWON TOV PEQOVTA OQYOVLOUOV 0tO EVAO, VITAQYEL VA CVOTNWUO. 0ITO EV-
Mva doxdgua. (8*15) mov matdve o€ dVO ATTEVAVTL TO{XOVS KOl TOTODETOVVTOL TTOQOA-
Ao LeTaEV Tovg. ‘OTav To dvoryuo elvat ueyaho, TOTe auto YmQILETOL 08 OVO ULKQO-
TEQM 0QBOYMVLO TUWUATO UE £Va YOVTQO OORAQL TO Lec0dOKL. Kdbeta moog Ta doxdoLo
QUTH OTQMVOVTAL XOAAULY M XAAOLY, TTAYOVS (2-5€X.) TURVE TOTOOETNUEVO. HOL OL-
¥TOdEUEVO UETAED TOVG Ue ovgAa. TIdvw oe autd Qlyvouv éva eldog oryrabmwtov 0d-
UVOU YLOL VO ¥AELOOVV TLG TQUITEG OVAUEOO OTA KOAGULO. TO TEAEVTAIO OTQWUO ELVOL
a7td eldLrd youo (20-30ex.) Ao AQYLMKES YALES, TTOV ROTAVILETAL HOL XVALVOQMVETL
YLOL VO, OTTOXTNOEL CVVOYN KO VO YIVEL CUWITAYEG.
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2.2.3. Ta avoiypnoto

Ta avolypota elvor aQuetd neydAo xaL ¢xovv eite oQLLOVTLO mTEéxL, elte TOEO TO
0700 (PQALETAL HATTOLES (POQES UE TTETOLVN N LAQUAQLYVY TTAGXA. ‘OTav VITaQyeL 0QLLO-
VTLO TTQEXL, OVTO E(VOL ROTOOKEVOOUEVO OTTO EVAQ Ol OEYETOL ETTLYQLOUCL.

2.2.4. Ta dGmeda

ZTOVC TTEQLOCOTEQOVS YMWQEOVG TO. OATTEND. elval YwudTiva ue eEaioeon T odAa Tov
elvol TAONOOTOWUEVT UE AEUXES WOLOUAOLVES TTAGIKEC.

2.3. Emionuavesig Yo T noe@oroyio Tov OYemv

H mtod0eom oxvowong, ohAd %ot N NOEANUEVN E0MWOTEEPELDL OVTAVAXAOVV OTN ULOQ-
POAOYLOL TV OPYEWV TOV OUYXQOTHUATOGS, TTOV E(VOL 0VOTNEYN AL XOQUXTNQICETOL 0T
MTOTTO ®OL KATE ®avOVO, ovuueTola. To amotéheoua, OUms, Oev TOVEL VA, (VoL ETTL-
PANTLXO (ewx. 7).

AYTIKH OWH

Ewx. 7. YpLotduevn xatdaotoon: H dSvutixn oyn tov xvoiwsg xTiolov

ZTOLYELO AUUVTIXOD YOQUKTIQO GUVLOTOVV OL EVUEYEDELS ETTLPAVELES TOV EEMTEQLHO TTE-
QUBANUOTOC e TO Ueydho MPog, xaBMS %Al OL TTOAEUIOTQES —ULKQEG KATA TO POG TOUES OF
YOUNAT 0TAOUN— %0 OL «CeRaTioTEES» —ABOOUNTES TTQOEEOYES TETQUYWVIXTG OLATOUNG 0TIV
eEMTEQINY] ETTLPAVELDL TMV TOLYMWV— OTO XOVAALYL 0TTOQQONS TV EEMQOQOY LMV TV BOMWV.

OL avayAvpeg VOQOQQOES, TTOV (VAL TOLYWVIANS LOQEPNC, ELVOL XUTAUOREVAOUEVES UE
1OVIOL 0L OVOITTTVO0OVTOL TTEQLUETQLUG, AELTOVQYOUV CLULPLONUA HOL WS OLAXOOUNTLRO
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oToLyelo Twv OPemv. ITomTdTuITES —YLa T dedouéva TV KuxAddwv— elval xatl ot 0o
HOULVADES TTVQAULOOELOOVS ATTOANENC.

3. Evromiopndg »ot aEoAdynoen tov teofinuatmy

ZHETUA UE TNV HOTAOTAON JLOTNONONG, ONUOVTLXG UEQOS TOV KVQIMWG ATLOLOV %L
TOV FonONTInmy BOLOXROVIOL O EQELTTMON RATAOTOON, RUOWS LATOLY TUNUATA £XOVV KO-
TAQQEVOEL, EVW TTOQAMANAQ €xouv AenhatnOel (eux. 8). To oUYXRQOTNUA PALVETOL VO TTO-
QOVOLALEL 0OPBOQA douxd TEOBANUATA.

Eux. 8. Tunuota wov ¢ovv xataQQevoel atn duTixy oyn

St Tupato e Bepelimong 0ev aivetol vo vitd.oyouvv cofad teopfAjuato. Ile-
QLOOGTEQO EVTOVO ELVAL TO TTQOBANUOL TNG OVEQYXOUEVNS VYQUOLAC KAL 1) AVATTTVEN UTMV
oe emag Ue tn Bepeliwon.

OL péovoeg AB0OOUES TTAQOVGLALOUV QMYUES TTOV OPEIAOVTOL OF WKQOUETOKLVIOELS
eEoutiog oeLonmv emdQAoemV, OAAG KOl O€ TOTTLXY 0TTOLOQYEVMWON TN ABOdOUNS 0Ttd
TNV ELOYMOENON VYQUOLUS XUL TNV GVATTTUEN OVOQOLYMUEVIV QUTMV. Pyuotmoelg ma-
QOVOLALOVV Ta TOE TV AVOLYUAT™Y. ZTOVS OOAOVG TTAQATNQOVVTOL TOTTLAA TTTMOELS AL
QNYUOTMOELS, HOOMG %L ETLPOVELOKES (POOQES OTNV TTOQOEAGVLVY XUAIVOQMON.

O @EQmV 0QYUVLOUOS TNG OTEYNG KOL TWV TOTWUATWY TOV LOOYEIOV KAl TOV 0QOPOV
elvVOL ROTEOTQUUUEVOG.

I1eQLo06TEQO COPQA ELVOL TO. OLXOOOULKA TTQOPANUOTO OTO ETTLUEQOVG TQYLTEXTOVL-
1A otouyela, amd v éxbeomn oTLS TEQLROALOVTIXES OUVONKES AL TNV ATTOVOTA CUVTY-
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ononc. H amoodBowon —oe peydho Too00TO— TV E0MTEQUXMDV XOL TWV EEMTEQLRWV
ETLYOLOUATOV, 1 TTAONS KATO.OTQOPY] TWV ECMTEQLLMV XOL TMV EEWMTEQLLMV KOVPWUAL-
TV, N OVEQYOUEVN KO HOTEQYOUEVN VYQUOLO, OL TOTTLXES KATAOTQOWES OTNV TTOQOEA-
VIV ETTLREAVYYN NS OTEYNG, N KOTOOTQOMY] TV TTATWUATWV TOV LOOYEIOV KOl TOV 0QO-
POV, RKOOMS KOL TOV KEVTQLXOV HALUOKOOTAOTLOV.

To ®VQLOTEQO QUTOTEAECUA. TV TTOLKIAMV OLXOOOULXMV TTQOPANUATWV elvaL O onua-
VILROG BaBUOS 0ANOLMONS TV UOQPOLOYLLMYV OTOLYELWV.

4. [Tedétaon Aertoveyixg anoxordotaons (3) (ew. 9-11)

OL ®0QLOL OTOYOL TNG ELOAYWYNS TNG VEOS XQNONG elvaL: a) N OVAOELEN TNG LOTOQLANG
AOL AQYLTEXTOVIXNG OE0S TOV OUYXQOTHUOTOGS, [3) 1 TTANQENG AELTOVQYIXY CELOTTOINOY) TOV
AOL M ETAVEVTOEN TOV 0TN 0VYXQOoVN L1, Y) N OLoTONon g avbevTtindTTag Tov, 8) M
aLoOnTinn avofaduLon Tov TEQURAMAOVTOS MOV KOl 1 OLAUOQPMOY) TOV OTO OVOLYHALOL
onuelo, %o €) N TOMTLOTIXY %Ol TOVQLOTLXY TTQOPOAN TNG TEQLOYNG, DOTE VO OITOTENE-
O€L TTOAO €AENS TOTTLXOV), VITEQTOTTLLOV XL OLEBVOVS eVOLOPEQOVTOGC.

To ovyxoTHO TWV KOAGULTOLOV TTQOTEIVETOL VO OLAUOQPMBE] 08 TOALTLOTIXO ®é-
v100. Na. uetaoxevaobel oe évayv xmQEOo TOXIAWY HOLVOVIXMV KOl TOALTLOTIXMV OQa-
OTNOLOTNTMV, VO ITOTEAECEL YMQO CUYXLEVTQMONG OQOUOTNQLOTHTMWV JTOALTIXOV - EXTTOL-
OEVTLXOV YUQUXTNQM KO AVOAPVYNG.

Eux. 9. [1ootaon: Kdtoyn 1ooyelov Tov 0UyxQOTHUOTOS
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TOMH -

Euwx. 10. I1ootaon: Toun I'-T'

AYTIKH OWH

Eux. 11. ITooT00M: AUTIXY OYN TOV XUQILWS XTLOLOU

4.1. To #T1QLOA0YIXO TEOYQUUNA TOV XVQLMG XTLRIOV

210 VtoYeLo Ba dnuLovEYNOeL £va Lovoelo TEOPLOUNYOVIXOV TTOATLOUOV. «To Mov-
oeio g EAdg NaEov» €xel g onomo val aVOOEEEL TOV TTOMTLOUO XOL TNV TEXVOMOYIQL
NG ENOLLOTTAQAYWYNG TTOV GUVOEETOL GLQONXTA UE TNV EAMNVLKY KL UECOYELOUT TAVTOTY-
ta. Extoc amtd v avafBimon Tov eAoLoTQLpelov e Tov amaQaitnto eE0TALoNd, 0ToVg
VITOAOLITOVS X WQEOVS B0l TTOQOVOLALOVTAL OL TTQMTES UOQTVQLES YL TNV eALd otov EAha-
Ord YmQEO, xaBMS ®aL M eEEMEN NS TEYVOAOYIOG OTNV TTAQAYWYN EAALOAUOOV AITO TNV
0QYOLOTNTA MG TNV TTQOPLOUNYOVIXY| TTEQLODO.

210 100YELO, M ueYdAn odha Bo dtopopmbel o aiBovoa TOALATAMY EXOINAMOEWV,
oTNV oTrolol Bal (PLAOEEVOUVTOL EXTTOLOEVTIXES HOL ETTLOTNUOVIXES EXONAMOELS. OL XMQOL
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7ToV BOLOXOVTOL OTNV VOTLO TTAEVQE TNG 0GOS B0 OLOLOQEMBOVV aVAAOYW. ZUYXREXQL-
UEVA, 0TOVG XMHQOVS 0TO OUTLXA TOV OL0OQOUOV Bal YiveL avafBimon Tov TOAALOU (LALYEL-
Q€elov e CVVOIEVTIXG TTMOANTHQLO AVOUVNOTIXMWYV TTQOTOVIWY, VM 0TO TUWUO TTOV POt-
OXETOL OTNV OVATOMKY] TTAEVQA TOU OLOOQOUOV B0 XOTAUOUEVAOTOVV YMOQOL VYLELWNG
OVUPMVO, ULE TLS TTQOALAYQUPES TTOV 0QILEL O KTLQLOOOUKOS KOVOVLOUOG.

270 OQELO TUWUO TOV LOOYELOV TOV XVQIMWS KTLRLOV TQOTELVETAL 1 SLOUOQPWON i~
Bovoag exbBéoewv TO.QUO00LOUNG EVOVUOOLOS ®al aibovoag expudONong ToQUdOCLUKMY
XOQMV UE TOV QITOQAITNTO XMWQO aTrodNxevoNc.

H eloodog otov 6Qoqo Ba yivetal xol pe v forfera avafatoQimv yia tnv eEvmm-
QETNOT TV OTOUWVY UE KLVNTIXES OVOROALES.

270 VOTLO TUNUO. TOV 0QOQOV, £VOG XMQOS TTQOTELVETOL VA (PLAOSEVIOEL AVTIXELUEVQL
OOTEYVIOG, eV 0TOVG OO0 XMWQEOVS TTOV Bolorovtal dirtha og ovtd Ba TEOPAMAOVTOL
TO TTOQAOOOLOKE. ETTAYYELULATO TOU XOULVATOQOV, YEMQYOU KUl KTNVOTQOPOV. 2T0 [30-
QELO TWULA TOV 0QOOL Bal VITAQYEL BLFALOONXY, avayVmwoTNELO ®aL Uia aibovoa ov Ba
TTAQEYEL OTOV ETTLORETTTN TN SUVATOTNTO ELLOVIXNG TTEQLNYNONS OTN Lw1n %ol TO £QY0 TOV
OQUTY TOV OUYXQOTHUATOS, Robert Saulger.

4.2. To »tigLoloyzé teoyooupa tov IHagagtnuatoy

210 Togdotnuo 1 TeoTelveTol N avafimon TOV TEQLOTEQEMVA, UE TNV TOTTOOETNON
UEQUUELX(DV TTEQLOTEQLIIV OE OTTES TMV TOLYMV KOl TNV €XOEON OXEVDV TTOV Y ONOLUOTTOL-
OVVTUL YLOL TNV TQOQN TOVC.

To TO.QAQTNUA 2 TQOTE(VETOL VO AELTOVQYNOEL (G OLVOPUXTNQLO.

To maAQTNUA 3 TTQOTELVETOL VO AELTOVQYNOEL (DG YQOLULOTELD XOL (DG TTEQLOOLLOG EX-
BeoLardg (WOC.

4.3. AlepdQpmon tov TeQarlovtog JHEov

O meQBdAhwV %0Eog Bl SLapoQpmBel ue xexhluévo emimedo otV {0000 TOV OV-
YXQOTNUOTOG, MOTE VO ELVOL TTQOOPRAOLUOG KoL 0€ ATOUO e ®LVNTIXES dvonoAiec. EmL-
mAéov, o OnuLovEyYNBovY MOBOOTOWTA LOVOTTATLOL, Ue ®hiom wredTEQN TOV 5%, Tov Bal
OLEVXOAUVOUV TNV TTEQUYNON TV ETTLOKETTTMV OTO ¥ MQO, XOOMDS ®AL XDHQOS 0TAOUEVONG
20 Béoewv.

H ovumhAnomon tng dSLoudQemong ®ot 1 ovAadeLlEN Tov TEQLBAMAOVTOG Y MQOV TTQO-
TelVETOL UE Lo OELQAL EQYOLOLMV, OTTMS M ETTLOKEVT TV MBOdOUMV TTEQLQAENS, 1 ON-
ULOVQYLOL E00YXMV YLOL TNV TOTOOETNON OTEYAVAOV POTLOTIXMV, 1 TOTOOETNON VITOLL-
0oLV PMOTIOTIXMV OTNV TTEQIUETQO TOV CUYXQOTNUATOS, M KATAOKEVY] ALOOOUNTM™V
©OOLOUATOV pe EVALVY eTEVOVOT, OUVIQLBAVIOU HOL XONVNG XOL 1 EXTETAUEVN OEV-
0QOQUTEVON.
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5. [TpoTaon dopixg ATOXATAOTAONG

OL TQOTELVOUEVES ETTEUPATELS YLOL TNV ETTIAVON KL QITOXATAOTAON TWV OOULKMDV KL
HOTAOREVAOTIXMV TTQOPANUATOV GLOV TOV OUYXQOTHUATOS ®LVOUVTOL OTOVS TTOQUXATM
GEoveg-0TdYoVG:

0) Evioyvon 1ou ¢€Qovtog 0QyavionoU YLoL TNV vAANY TV QOQTIMV aITtd TLS 0VAYHES
™G VEUS X ONOMS.

B) AVTLLETMOITLON TOV OLXOOOULXMDV TTQOPANUATWV TOV LEAMVPOVG.

V) ALoOntixn avoaduLon Tou oOUYXQOTHUATOS UE TNV OVOXATAOXEVT) OAMWYV TOV TUNUA-

TV OV €XOVV VITOOTEL (POOQEC, YLO TNV OVAXTNOY TOV UQYLTEXTOVLXOU VPOVG TOV.
0) X0MoM TOQAIOOLOKMY TEOTWY OOUNONS KOL OLXOOOULKMV VALXMYV.

AVOAUTIXOTEQQ, TTQOTEIVOVTAL TOL TTAQUXATW:

Metd TV OLdyvmon SOXLUOOTIXMV TOWMV ota Twjuato Bepehimong, Ba yiver evi-
OYVON TOV TUNUATOY TTOV €X0VV TQOPANUO 1e TNV BONOELX TOLUEVTOEVETEWMV YLl TNV
OVTLUETMITLON TWV OTOTIXMVY TQOPANUAT™WY Beuehimong. T'io 1o mEOPANUA TG aveQyo-
UEVNG VYQUOLOC TTQOTELVETAL M eMXAAVYT T®V Bepeliwv e LOVOTIXG VMO, OITO-
OTQOYYLOTIXY UEUPBQAVT KO LOYVQT TOLUEVTOROVIML, AOMDS HOL 1 KOTOOKEVY OITTOOTQOLY-
YLOTUKNG TAQQOV.

ZT1C PEQOVOEG ABOJOUES TTOV TTAQOVOLALOUV QWYUES, Bal SLaTLoTwOel M axQLUBYC TTo-
Bolovyia, Ba yivel oUVOQUOAOYNOT TV ABOJOUMY TTOV £X0VV VITOOTEL XOTAQQEVOT KL
OVTIXOTAOTOON TOV TUNUATOV TTOV €xouv @Bael. Ztn ovvéyela, Bo earyuatomoinel
0QUOAOYNOT OTLS ALBOOOUES UE LOYKVQO HOVIOWOL, YLOL TNV UETAED TOVS GUYROAANO).

Ta tOEa Twv avoryudtwv o dleeevvnBovV e TOUES OTO ETTEYQLOUO, DOTE VA YIVEL
ETTLOXEVY TV TUNUATWV TTOV £X0VV HOTAQQEVOEL KOl AQUOAOYNON TWV TUNUAT®V TTOV
éxouvv onyuotwBOel. Me ™ fonbera dLeQeuvNTIX®MV TOUMV B0 AITOCOPNVLOTOVV %L TO.
eofMuata tov or BOAoL Taovoldlovv. H otaty evioyxvon tovg Ba yivel ue tolue-
vroevéoels. H emuoxeun mg emupdveldc Toug Ba yivel e Tnv epaouoyn véug moQoehd-
NG,

T TOV (EQOVTOL 0QYAVLOUO TV TATOUATOV TOU 0QOQOV TTQOTEIVETAL CUUUELLTY
HOTAOKEVT], CVUPMVA UE TNV OTTOLa UETOAALXOL dOo%0l 0TNEICoVTaL 0TOVS AiBLVOUS TOL-
YOVS TANOWONG OTTOV AV 0 QVTOVS TOTOOETOVVTOL TAAKES OXRVQOOEUOTOS. O PEQV
0QYOVLOUOS TOV 0000V B0, KATOOKEVOOTEL 1S OCVUUELLTT KATAOKEVT) OLALPOQETLUT OTTO
TNV TEONYOVUEVN: TAVM 08 UETOAALXA dOXAQLA TTOV 0TNEICOVTIOL 0TOVG TOlYOoVS TTAY-
QWOMNG €0QALCETAL OTQUVTLOQLOTY) AoUOQ{Va TQATTECOELOOVS OLUTOUNG KL, 0T CUVEXELQL,
VIVETOL OXVQOOETNON e GOTTAO OHVQOOEUCL.

O YiveL avTLRaTAoTO0N OAWVY TWV OTOLYELWV TTOV €xOovV @OaEl (EmLyQlouaTo, ROV-
POUATA, OGITEd %.ATT.) UE VEO, XOOMDS KoL M TOTTOBETNON KALVOVQYLWV OTOLYELWV OV~
POVA UE TLS AVAYRES TNG OVYYXQOVNS CNg (MAEXTQOMOYLXY — UNYOVOMOYLXY EYRATAOTO
o1, TTVQOTTQOOTAUCLN, OVABOTOQLO K. A.ITT.).
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6. vunegaopato

To Avaxtoo twv Incovtawv Movaywv oto Kalouitolo ammotehel £vo ouynQodtmua
UE VOUPLOPNTNTO TTAOVOLOL 0QYLTEXTOVIXT] KOL LOVAILXY LOTOQUAY| aEla, wg éva aTd Tal
TTAQOOELYLOTO TTOMV -TTOALTLOWAOTNTAC OTN MO UGS,

H ynoovon twv vAX®OV, oL TEQUROANOVILXES EMLOQAOELS, AAAA ®VOLWS N astovoia
XONONG KOL CUVTENONG —UE TN OUVEQYELD KOl TOU LOLOTVITOV LOLOXTNOLOXOV KOOEOTM-
TOG— OVVLOTOUV TOVG TTOQAYOVTES TNG ONUOVTIXNG KOTUOTQOPNS UEYAAOV TUNUATOS TOV.
H mtbavohoyouevn toLaiteQo xaxn OOULXY| ®KOTAOTOO0N TOV EMLOELVMVETAL OTTO TA. TTOL-
%A OLXOOOULXG TTQOPANUOTO TTOV TTAQATNEOVVTOL. Emumeoobeto, to woonyovueva
€XOUV 0ONYNOEL ®OL OTT) 00POQN ALoONTLXY VITOPAOULOY| TOV, (e ATTOTEAECUO TNV U] OLVaL-
YVOOLULOTNTO TNG LOTOQUANG KO XOAALTEXVIXNG ONUOOTOS TOV.

To évovoua yLo TV TEOTOO0N ETAVOYXONOLUOTTOMONS aToTéheoe N TEOOQATY TTOO0E-
01 NS TOMLKNG QVTOALOIUNONG VO EVIAEEL TNV GITOXATAOTOON TOU GUYXQOTHUATOS O
UATTOLO TTEOYQOUUC ONUOOLMV ETEVOVOEWV 1 OF EVQMITATLO CUYXONUATOOOTOVUEVO
TTOOYQOUUCL.

H emhoyn tng véag xonong faoclotnue 6tovg 0tdYovs, apevog TG ETAVEVTOENS TOV
OVYXQOTNUOTOS OTO EVEQYO HTLOLOXO dSuvoXO TG NAEOV, ApeTEQOV TNG AVADELENS TOV
WG ONUELOV AVOPOQAS YLOL TNV TOTTLXT| TTOALTLOTLXY TOVTOTNTO KOl G TEXUNQLOV LOTOQL-
UNG CUVEYELOS YLOL TNV EVQUTEQN TTEQLPEQELD. TV Kurhddwv.

To uéyebog #aL N eTPANTIXOTNTO TOV CVYRQOTAUOTOS, TAQCAINAA UE TN OUVOTOTN-
TO «EYYQOPNS» TOV 0TO OELOAOYO LOTOQUAG. TTALQOOELYLOTO TNG ETTLONUNG CLOYLTEXTOVL-
UNG, 0ONYNOAV OTNV TTEOTOOT TNS ETTOVUAELTOVQYIOS TOV ™G TTOMTLOTLXOU XEVIQOU UE
TTOLXIAES OQUOTNQLOTNTES, TTOV TEQLAUUPAVOUV EXOEOELS UE WOVLULO %OL UN YOQOATHOO
—%ATOLES UE SLOOQAOTLXG VALXO—, PUBALOONKY, EXTOLOEVTIRES - ETTLUOQPMTINES OQA.OELS
Ol AELTOVQYIES YPuyaywyiag.
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INUELDCELS

1. To Pootrd VAMXO aUTOV TOV GBQOV TTQOEQYETAL GITO TNV TTTUYLOXY| EQYAOla Le Béua
«IIpdtaon emavayonowomoinons ITvyov- Avaxtopov twv Incovtwv Movaywv ota
Kalauitowa wegroxns Meddavawv NdEovy, mov exmtovnOnxre artd tovg Edevbeoia Io-
yovéan xor Tonydon Tohuxétn —omoudaotés Tov Tunuatog TTOAMTIXOV AOUxmY
‘Eoywv ™g ZyoMig Texvohoywmmv Egaouoyav tov TEI IewQaud— ®otd To axodnuat-
%10 £€10¢ 2005-06 pe eTPAETOVOO TNV TTQWT CUYYQOPEQ, KOl VITOOoTNQIYONKE TOV No-
€upoLo Tov 2006. OL PMTOYQAPLES KL TA OYEILOL TTQOEQYOVTAL OTTO TNV (OLKL £QYAOiaL.

2. H meouyooagn éxer dmuootevbel otig mmyes: o) Na&woxd, 1e0yog 6, MdALog-Iouviog
1985, ) Mvnuoovvn, 1e0%0G 6, 1976-77 naL v) Melavitixes Qoeg, 1evyog 12, Ze-
TTEUPOLOG - AexnéupoLog 2005.

3. Katd 1o maehbov, éxovv vivel meoomdbeleg amd LOLMTES Kol ONUOCLOVS (POQELS YL
TNV ETTLOXEVT) KO ETTAVUAELTOVQYIC TOV CUYXQOTAUATOS TV KaAautolmy, diymwe oo-
TéNEOUO. AELOONUEIMTES ElVaL, APEVOS 1) TTEOTAON TNS UETAUOXEVNG TV KTLQIWV O TTO-
MTLoTIRG ®€vTo TG ITegupéelag Tmv KuxAddwv oo to YITEXQAE —o10 dtdotnuo
1994 -96—, ®0L OL TEOOPOTES TTQOOTTAOELES YLOL TNV EVTOET TNG OTTOXOTACTOONG TV UTL-
otwv oto TTpdyoouuo OHXEAZ, Tov GQYLOE VO EQOQUOCETAL AITO TOVS OUOVS.
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Abstract

Virtual Communities (VC) are rapidly expanding on the Internet world-wide, with
numerous examples that span across business as well as social and health related areas of
interest. The social aspects of a VC highlight the interaction of its members in a trustful
and secure environment. In that respect, they may offer improved accessibility to
information and opinion exchanging, useful advice on several topics such as medical,
entertainment, etc. VC have been developed for health supporting cases internationally
and they may be opening up new opportunities for research and applications towards
collecting and analysing data for understanding special needs peoples’ learning. VC have
also been studied and proposed as a means for supporting e-learning. This paper
investigates what VC can offer to special needs people by examining a group of 4 pupils
in two schools in Greece. The results of this exploratory research suggest the development
of a VC-based framework that would be considered for studying the needs as well as
formulating solutions for special needs peoples’ learning.

Meidnyn

Tao televtaio xQOVLaL, OL ELXOVIXES ROLVOTNTES €OV eE0ThwOel porydata oto Internet
oL TTANOMQEA TOQAOELYUATMWY CUVOVIMVIOL TOOO OTOV ETLYELQNUATIXG OO0 %0l OTO
HOLVOVIRO KOL LATOURO XMQO. Ol ROWVWVIES TTQOEKTOAOELS ULAS ELKOVLXNG KOLVOTNTOG
TOVICOUV TNV OAANAETTIOQMON TWV UEAMDV TNG O¢ €va TTEOXAOOQLOUEVO TTEQUBAANOV

Emotnuovix Exetnoioa E@aouoouévng EQevvag
Vol. XII, No 1, 2007, pp. 81-96
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EUTTLOTOOVVNG %Ol ao@dielac. Katm omd autd To TQIoUd, Ol ELXOVIXES KOLVOTNTES
WITOQOVV Va. OVUPRGAOUV OTn PEATLON TNG TEOOPOCLUOTNTOS OF TTANQOPOQIES, TNG
EVAALAYNG TV LOEWV KOL TNG TTAQOYNG CUUBOVADV G dLAQPOQA. YVWOTIXA Ttedial, dItmwg M
LoToun, M Yuxaywyio xo. Ou EOVIRES HOLVOTNTES £XOVV OVOITTUYXOEL KoL EPAQUOOTEL
TOYXOOULMS YLol TN MJPN XL TNV VITOOTHOLEN OITOQAOEMY O TTOWMIAES LOTQWHES
TeQUTTMOELS. Emiong, wrogouv va ouuBahouv otnv avAdelEn VEMV EUXOLOLMV %L
OUVATOTATWV YL €QEVVA, HODMDC KL OTNV AVATTTUEN KALVOTOUWY EQAQUOYWDV YLO. TNV
OUVALOYY) RO OVEAVON OEDOUEVIIV HOTAVONONGS TNG SLAOLLACLAS LABNONS TV OTOWMV UE
ELOMES OVAYHES. ZTO OUYKEXQLUEVO (1QBQO, OL ELXOVIXES KOLVOTNTEG UEAETHONKOV KL
TTQOTEIVOVTAL WG UECO UEAETNS UAONOLOXDY SVOXOALDV KOOMS KoL WS UECO VITOOTHOLENG
™G NMAEXTQOVLXNC UdONoNC. To ¢eBO0 aVTO UEAETA TL UITTOQEL VO TTQOOWMEQEL ULDL ELLOVLXY
HOLVOTNTOL 0T GTOUO. UE ELOLrES avdryres, eEeTAlovTog wo ouddo 4 uobntwv oe 2
oyxoheta otnv EALGO0. Ta ammotehéonato T €QEVVC ATOPAETTOUV OTNV OVAITTVET €VOS
TTAOLOLOV POOLOUEVOV OTLG TQYES TV ELXOVIXMY KOLVOTHTWV. To TAaioLo avtd AauBaver
VITOYN TOV TLS OVAYRES TV OTOUMVY UE OVOITTNQIES OLAUOQPMVOVTAS AVOELS OTO Y DO
™G OLOOLLAOLOG TNG WABNONG %Ol TNG EXTAIOEVONC TOVC.
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Virtual Communities, Framework, Special Needs, e-Learning, Exploratory Study.

1. Introduction: Defining Virtual Communities

Superficially, the term Virtual Community is not hard to understand. It refers to
groups of people who communicate with each other via electronic media (Romm et al.,
1997). In broad terms, a VC can be defined as any group of people who share a common
interest, but they are not dependent on physical interaction or on a common geographical
location in order to develop and sustain their relationships in the community (Barnatt,
1998). However, trying to define a VC so that all its characteristics are adequately
addressed is a difficult task, thus resulting in several definitions. Not surprisingly though
since in such a multidisciplinary field, definitions usually reflect a particular discipline
perspective. From a technological perspective, a VC implies the architecture and
functionality of software systems that support the interaction and communication among
the members in “Web-based communities”, “Bulletin boards”, “UseNet News”, etc. From
a sociological perspective, a community is defined in terms of its size, location and their
physical boundaries. However, in later years when commuting became a way of life, the
location or physical boundaries of a community could not be considered as a
distinguishing characteristic in their definition. Instead, the strength and type of the
relationships among people seemed a more appropriate criterion for defining a
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community. Therefore, relationships that are developed to satisfy strong identifiable
needs are potent indicators of a community (Preece, 2000). From an e-commerce
perspective, a VC is a much broader concept that embraces any bulletin board or
communications software that can bring people together, thus creating a basis of potential
customers.

However, a working definition is needed as a guide for the complex social and
technological task of developing a VC. Such a definition follows (Preece, 2000):

A Virtual Community consists of:

> People, who interact socially as they strive to satisfy their own needs or perform
special roles, such as leading or moderating.

= A shared Purpose, such as an interest, need, information exchange, or service that
provides a reason for the community.

> Policies, in the form of tacit assumptions, protocols, rules and laws that guide
people’s interactions.

= Computer Systems, to support and mediate social interaction and facilitate a sense
of togetherness.

1.1 Types of Virtual Communities

The following four variants of VC may emerge to fulfil four separate needs of
customers and they all constitute the ingredients for a successful VC (Armstrong and
Hagel, 1996).

= Communities of transactions (the buying and selling of products and services or the

exchange of information),

> Communities of interest (bringing people with a common preoccupation together),

= Communities of fantasy (interpersonal interactions and social experimentation in
artificial environments), and

= Communities of relationship (those that bring people with related experiences
together for mutual support).

There are thousands of VC on the Internet that support different aspects of their
members’ life such as health, education, entertainment and commerce. For example,
patients can go online for health related information so that they can better understand
their problem, find information about their diseases and their treatments, get support
from others etc. It is anticipated that by the year 2000 more than 33 million Americans
will have researched a medical problem on the Internet. VC can offer new
opportunities to students by providing the means to work together, exchange
information, share resources, meet people across the world, etc. Distance learning
programmes are spreading rapidly. Multi-user domains (MUD) such as the TinyMUD,
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in its more recent version TinyMOO engage over 3,000 players in fantasy world
adventures and games.

Social interaction in VCs differs from other types of communities, in that the
interactions are computer-mediated. The way in which people use computer-mediated
communication (CMC) will always be rooted in human needs, not hardware or software.
Just like any other community, a VC is based on one or more common characteristics or
interests of its members, and if the group is a community, it is the social relationships that
determine it. In addition, the boundaries and the method of communication are
determined by the type of community.

2. Virtual communities in learning

The Internet technologies spread across almost all aspects of modern life in business,
entertainment, education and learning. Students in developed countries are already not only
computer literate, but also they are becoming the drivers of change for the future economy.
E-learning services and courses are on offer in more and more Universities and other
educational institutions, in an attempt to deliver higher quality in learning. The
development of e-learning products and services is one of the most dynamically developing
areas of academic and vocational education and training (Zhang et al., 2004). When
referring to the term e-learning, we usually mean an extended group of things such as:
computer based education, education based on the World Wide Web (WWW) and virtual
classrooms. (Nichols, 2003) comments about e-learning with the following distinction:

> Online learning. This term describes education that occurs only through the Web. It

does not consist of any physical learning materials issued to students or actual face
to face contact.

= Mixed-mode/blended/resource -based learning. These terms describe an approach

to education that combines:

e TFace to face and distance approaches to education and

e A resource-base of content materials and learning activities is made available
to students.

(Yang and Liu, 2007) suggest that in a few years there will not be a division between
e-learning and traditional learning, as learning will naturally evolve incorporating
technological advances in order to improve its effectiveness.

E-learning generally is meant in conjunction to using technological tools that are
Web-based, Web-distributed or Web-capable for the purposes of education. The term
“e-learning” refers to the use of Internet technologies in order to share information and
enhance knowledge (Shu-Sheng et al., 1996).

According to (Rosenberg, 2001), an e-learning system has the following characteristics:
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> it is based on a network,
> it focuses on the broadest view of learning and
= the participants use computers to get information and knowledge.

There are many reasons for e-learning growth, such as time independence (any time),
place independence (any place), self—paced learning, savings on travel and
accommodation costs and that it may concern anybody (working people, retired people,
people with special needs and of course typical students).

Also, we must consider the pedagogy aspect of the process. It is essential to
understand how e-learning can help students and learners in their knowledge
development, how we can design a course in an effective manner and how we can manage
that learning environment. We must be able to answer when and how e -learning becomes
effective. How do students with various profiles respond? What are students’ perceptions
about e-learning? Can e-learning replace the traditional one? Evaluation is the key of
this understanding (Baylor and Ritchie 2002; Lee et al., 2002).

This paper investigates the contribution of VC in e-learning of special needs students.
It suggests that VC can be used as an environment where special needs people learning
requirements can be studied and understood by examining not only individuals but also
capturing the social aspects of peoples’ interactions, collaborations and relationships. The
importance of VC in learning has been studied (Wachter et al., 2000; Johnson, 2001; Jin,
2002; Teo et al., 2003; Blair and Monske, 2003; Blit-Cohen and Litwin, 2004; Weller,
2007; Blair and Hoy, 2006; Turvey, 2006). It is argued that learning VC constitute a safe
environment where a student can explore his/her own personality or even investigate
others online. Therefore, VC can facilitate their members in developing an identity -
building experience (Turkle, 1995). Furthermore, taking actions and actively participating
in problem solving VCs develop a constructive learning environment, where children act
as creators rather than consumers of knowledge (Wood, 1998; Papert, 1994; Turvey,
2006). VCs contribution is also praised (Wenger, 1998) as the enabling environment
where students can learn not only by referring to abstract concepts but also by exploiting
opportunities to identify themselves in a wider community. Additionally, VCs enable
pupils to develop the characteristics of life-long learners, by departing from following a
strict curriculum (Claxton, 1999). Although this increased freedom to learning may inherit
risks, it is argued (Claxton, 1999) that pupils understand the art of learning and they
increase their responsibility in order to make their important decisions regarding their
direction of learning.

However, the potential contribution of VCs in learning as special needs pupils
perceive has not been examined, as such nor by taking into consideration their disabilities.
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2.1 Research Objectives and Methodology

The research objectives of the study fall in the following three categories:

¢ To propose that e-learning activities can benefit from adopting Virtual
Communities characteristics.

¢ To suggest that Virtual Communities can be used as a framework for further
developing e-learning knowledge.

¢ To suggest Fuzzy Cognitive Maps as a modelling approach to analysing the
requirements for Virtual Communities formation in special needs e-learning
Support.

Although this study focuses on special needs people, the methodology as well as the
results can be used in other learning environments as well.

The study concludes with suggestions for future research.

The results of the study are useful for academic research as well as for practitioners
who would consider the development of a VC as a learning environment.

From a methodological point of view, this study conducted structured interviews of
four pupils with special needs. The interviews were based on a questionnaire designed to
capture students’ perceptions with respect to a VC contribution to e-learning. The
interviews were taken with the assistance of their special needs teacher and they were in
the form of an open discussion rather than that of a formal interview or a data collection
process. The questions in the questionnaire were designed so that they reflect issues
related to VCs potential in learning regardless of the subject domain. The wording of the
questions was done carefully, taking into account the difficulties of the interviews. The
students were not asked to refer to their experiences regarding an existing VC but rather
to express their beliefs about their expectations of a VC in learning. An attempt was made
by their teacher to counter argue students expectations.

The questionnaire consists of 4 sections, namely:

> The pupils’ profile

> The most favourable features of a VC

= The perceived importance of the feature

> The reasons to justify their answers.

A 5—point Likert type scale was used to measure to what extent does the student think
that this VC characteristic will attract him/her to join the VC.

Next the study identifies the main VC features that students distinguish during their
interview and based on students perceptions develops a VC-based framework that can be

used to study e-learning needs. Fuzzy cognitive mapping is used as the modelling
technique of the students’ requirements.
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3. Research Analysis
3.1 Perceived Contribution of VCs to Learning

The pupils of the study sample attend their classes regularly. Three of the students have
their own PC, while the other one has disabilities in reading and speaking; thus making it
very difficult for him to use a PC on his own. Two of the pupils use their PC regularly i.e.
every day and the rest of them use a PC 2-4 times a week. Therefore, these pupils could
potentially be —under certain conditions— members of a learning VC.

Table 1 shows which of the VC features that this study considers are the most attractive
for students with disabilities. The cells show the number of respondents and the level of the
perceived VC contribution to learning. The scale used to collect data is the following:

> Strongly Disagree

> Disagree

> Neutral

> Agree
Strongly Agree

\d

Table 1: The perceived contribution of VC in supporting learning of

special needs pupils

VC perceived contribution

Results
A VC helps students to learn more 4 strongly agree
VC offers more choices in learning 2 agree and

2 strongly agree
VC can contribute to better learning quality 2 agree and

2 strongly agree
VC encourages customised learning 2 agree and

2 strongly agree
VC can give valuable advice 2 strongly disagree

1 neutral and
1 strongly agree
VC will enable its members to receive more care from | 2 strongly disagree

their school 1 neutral and

1 strongly agree
VC can lead to the trial of new learning methods 1 agree and

3 strongly agree
Sharing information through VC 2 agree and

2 strongly agree
Solving tests through VC 2 agree and

2 strongly agree
Answering questions through VC 2 agree and

2 strongly agree
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VC enable members’ bargaining power 2 neutral and
2 agree
Develop discussions 1 agree and
3 strongly agree
Socialising 4 strongly agree
Emotionless VC 1 strongly disagree and
3 disagree
Engage in leisure activities 3 agree and
1 strongly agree
Join a school with VC 1 strongly disagree and
3 disagree

The justification presented by special needs pupils in favour of considering a VC as
valuable for supporting e-learning can be summarised across the following dimensions:

> Increase communication
> Become more informative and knowledgeable

v

Support learning quality
Socialise

v

Y

Develop friendships

This study indicates that all expected benefits that according to the literature VC may
offer to their members regardless of the application domain are present to VC in supporting
learning. The anticipated contribution of VC to special needs learners is expected to be
similar as in other cases of VCs supporting learning. The results indicate that VCs could also
be seen as a driving force for improving literacy pursuit for those students.

3.2 Considering Virtual Communities as an e-learning enabling
structure

Based on the perceptions of special needs pupils with respect to VCs contribution to
their learning environment as well as by taking into consideration the perceived
importance of each one of the characteristics of VCs discussed with each pupil, this study
suggests that an e-learning environment can be seen as groups of learners that form a VC
in order to support their transactions, share their learning interests, facilitate their
interpersonal interactions and relationships in an attempt to increase their perceived
quality of learning and loyalty to the VC. This study also investigates on what grounds
each one of the interviewed pupils supports the expressed beliefs and perceptions.

As a result of this consideration, each learner who is a member of a learning
supporting VC develops his/her own strategy and e-learning quality views, which should
to some extent fit with the objectives of the VC he or she belongs. Furthermore,
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important parts of the VC are the stakeholders in the learning process who may be
integrated to the VC. E-learning as a learning process in general, is not a simple issue.
There are many stakeholders such as tutors/teachers, administration and authorities,
students learners, parents and institutions. Each one of them has a different point of view
of the whole system. It is more than important to keep individual learners styles in mind
when we design and implement an e-learning course. According to (Klob, 1976) we can
classify learners as: Active, Reflective, Experimental and Theoretic learners. They have
their own e-learning quality priorities and interact among each other. The following
figure shows the proposed view of a VC-based e-learning environment.

Virtual
Community

based E-
learning

Figure 1: e-Learning implemented as Virtual Communities

Figure 1 shows that learners (circles with L) interact with each other but they also
interact with their own stakeholders (circles with S), through their own individual
communication channels. Additionally, learners and stakeholders interact with each other
through the VC. Therefore, such a VC provides the learning community features that
allow their learners to transact, communicate, exchange experiences, share information,
socialise, etc. Learners may interact with other learners and other stakeholders, as
stakeholders interact not necessarily with their related learners but with the whole
community. Such interactions take place on the VC learning platform where all members
can see, hear and comment on what other members say.

A learning VC can also expand in order to integrate more than one learning groups,
or learning courses or even learning institutions. If for example a learner expresses a need
that he or his learning institution can not meet, then there are two possibilities. Either his
learning institution sets up a virtual learning process with other learning institutions
within the VC setting, or other learning institutions may offer their solutions to the
learner, by responding to the learner’s expressed need.



90 Emotnuovixty Exetnoida Egaouoouévns Eoevvas, Vol. XI1, No 1, 2007

In addition, learners express their experiences with regard to the level of e-learning
quality they receive from a course or institution or their learning environment in general.
Learning services offering courses or institutions are getting informed through the VC about
these views and they take the necessary actions, which may include the formulation of a
virtual learning process, in the case they lack the capability to respond to learners’ priorities.

4. Modelling a virtual community-based E-Learning
environment

In modelling terms, each entity in figure 1 is represented as a Fuzzy Cognitive Map
(FCM). Each FCM represents the priorities for each entity with respect to e-learning
perceived quality in a VC, as well as the relationships among e-learning and VC related
concepts as expressed by the students during the interviews.

Cognitive Maps (CMs) have been proposed and applied to ill-structured problems by
(Axelrod, 1976). Axelrod develops CMs i.e. signed digraphs designed to capture the causal
assertions (Asher, 1983) of a person with respect to a certain domain and then use them in
order to analyse the effects of alternative e.g. policies, business decisions, etc. upon certain
goals. (Axelrod, 1976), presents case studies in the policy domain. A cognitive map has only
two basic types of elements: Concepts and Causal Beliefs. The concepts are represented as
variables and the causal beliefs as relationships among variables. Weighted cognitive maps
can be derived from the signed graphs. The sign can be replaced with positive or negative
numbers, which show not only the direction, but also the magnitude of the change. When
the numbers on each relationship are replaced with a sign and a fuzzy weight, such as strong,
weak, moderate, etc., the resulting map is called FCM (Kosko, 1986).

The following figure shows a FCM.

Figure 2: Example of Fuzzy Cognitive Map
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FCMs have been applied to ill-structured problems in:
political science, simulation, organisational strategies modelling, supporting strategic
problem formulation and decision analysis, construction of knowledge bases, managerial
problems diagnosis, failure modes effects analysis, modelling of social and psychological
processes, modelling virtual worlds and analysis of their behaviour, requirements analysis
and systems requirements specification (Kardaras and Karakostas, 1999).

Therefore consider a VC, which consists of (s) number of stakeholders in the learning
process, where s = {1,...,s}. Each stakeholder relies and implements his/her learning
expectations through (p) number of learning processes and activities, where
p = (1,...,p}. Each process in turn consists of (f) number of tasks, where t = { I,...,t}. In
addition, each stakeholder takes into consideration (k) number of e-learning quality
issues (q,....,q, ) that are not necessarily absolutely the same as in every other stakeholder
in the VC, but there are “drawn” from the same pool of e-learning issues. Such a pool of
concepts can be developed either through a thorough literature review or as in this study,
through interviews of potential VC members. For each of the e-learning quality factors,
there is one or more business learning processes and tasks that are responsible for its
achievement to a required level.

Each FCM for each of the entities representing a company shown in figure 1 is
implemented as an (n X n) array (Table 2).

The VC matrix shows how each e-learning quality issue affects another across the VC
network. Therefore, the analysis of this matrix, according to the FCM theory, can show
how the performance of each learning process and task, for each stakeholder across the
VC, contributes to the increase or decrease of each of the e-learning quality issues
modeled, for all other tasks, for all other processes, for all other stakeholders in the VC,
as well as its overall implications to all e-learning related factors (q,....,q, ). The numbers
in the cells show the direction (+ or -) and the degree of change of a quality issue if the
corresponding quality factor changes. For example, if “Quality issue (q,) in stakeholder
(s,). in process (p,), in task (t,)” increases then “Quality issue (q,) in stakeholder (s,),
in process (p,). in task (t,)” decreases by 0.4, “Quality issue (q,) in stakeholder (s), in
process (p), in task (t)” increases by 0.9. The values are in the interval [-1, +1].

The proposed modelling approach for VCs that inherit characteristics of VCs, allows
for stakeholders to investigate their possibilities for cooperation and coordination, by
taking into consideration their capabilities to affect e-learning as well as learning quality
by considering the priorities of their learners or any other stakeholder in the learning
process.
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Therefore, for each entity representing for example a learner, his/her FCM is
implemented as an (1 X n) vector. Each element in the vector shows what the learner
requires in terms of quality for e-learning in a VC. For example, a learner may require
an increase in (q,) by 0.7, a decrease in (q,;) by 0.4, etc. The learner expresses the
requirements in terms of the e-learning quality issues regardless of the processes or the
tasks they depend on. Therefore, the learner expresses his needs in terms of (q,.q,.....q, ),
in table 1, ignoring the rest of the variables in the VC matrix. The learner vector equals
all other concepts to zero (0).

Table 3: The Learner Vector

q;

q,

qs

qr

QI
(4,,5:,0:8;)

QI
(4;.5,,P,:t;)

QI
(9.5, p.t)

0.7

0.0

0.0

0.0

0.0

0.0

Taking the learner vector as an input, the stakeholder that supports the learning for
this learner, analyses whether it can satisfy his needs or the learning stakeholder (e.g. a
learning institution) should look for alliances and collaboration across the VC.

The analysis is performed, according to the FCM theory (Kosko, 1986), with the
multiplication of the learner vector and the VC matrix. The result is another vector
(1 X n), that shows which e-learning quality factors should change in what direction, how
much, in which stakeholder(s), process(es) and task(s).

For example consider the following vector as the multiplication’s result.

Table 4: The Results Vector

q;

9,

q;s

9

QI
(9,5, Pt;)

QI
(45,5,,p:t;)

QI
(4.5, p:t)

0.0

0.0

0.0

0.0

0.7

0.0

-0.2

The results suggest that in order to satisfy learners’ needs as expressed in table 3, the
stakeholder should “increase (+0.7) issue (q,) in task (t,) of the process (p,) of the
stakeholder (s,)” and “decrease (-0.2) issue (q, ) of the task (1), of the process (p), of the
stakeholder (s)”. Therefore, if results show a different stakeholder than the one that
normally serves the learner in discussion, then a virtual learning supporting process
within the VC may be set up, between the two or more stakeholders. Additionally to the
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stakeholder, the results show the corresponding process(es) and task(s) that need to be
considered when establishing the virtual learning process.

5. Future research

The results guide us to indicate students’ views on a general framework for a VC in
education including also students with disabilities. VCs may differ among different
cultures, among mature students and they include many other features that are not studied
in this research work. For future research, the design and development of a framework for
VCs that meet the needs of students with disabilities will shed more light into this topic.
Furthermore, the development of such VC may also become the necessary infrastructure
for enhancing communication among all members of VC.

Further large scale research is needed in order to develop a deep understanding of the
contribution of VCs in students learning abilities and the learning process in general.

6. Conclusion

The complexity of e-learning as well as learning in general is challenging and many
research opportunities spawn from the integration of learning, technological and
psychological considerations. FCMs provide the necessary concepts and tools in order to
integrate learners’ cognition issues, together with learning quality and other aspects.
Fuzzy logic provides the required mathematical background to tackle the subjectivity of
quality perception as well as it provides the means for acquiring the learners’ differing
views, in Virtual Communities settings where the interactions among stakeholders can be
studied. The proposed approach allows for the modelling and analysis of learners’
requirements on a VC network, search for alternative virtual learning for offering quality
learning and identifying ways for improving learning for special needs people.
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Abstract

In this paper we explore the possibility of using time-frequency representations
(namely the Short Time Fourier Transform) for the process of decoding Dual -tone Multi-
Frequency (DTMF) signals. The paper shows the advantages of using time-frequency
representation based detection in the case of DTMF signals covered with noise due to
improper telecommunication channels.

IMegiinyn

H mo.00000 €QY0oio OLOITQOYUOTEVETAL TNV OVAAVOT TNS TLOAVOTNTOS XONONS TWV

KQOVOOUYVOTLAMV OVATTOQUOTACEWV (OVYHEXQLUEVO. O MeTaoynuationds Fourier
Boayéweg Xodvov) yio T dLodwaoio amoxmolromoinong Attovov IToAovyvoTivmv
onudtwv (DTMF). H egyaoia ovt) €0TLALETAL 0T TTAEOVEXTAUOTO TNG XONONS LebBAGdwV
aviyvevons PaoLOUEVOV O€ YQOVOOUYVOTLXES AVATTAQUOTACELS, OTNV TTEQLITTWoN Alto-
vov ITolvovyvotxmv onudtov (DTMF) nalvuévov amd B0upo ogelhouevo oe até-
AELEC TNAETTLXOLVIVLOXMVY OLOVAWV.
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1. Introduction

Dual-tone multi-frequency (DTMF) signaling is a standard in telecommunication
systems [1]. DTMF detection is used to detect DTMF signals in the presence of speech
and dialing tone pulses. Besides being used to set up regular calls on a telephone line,
DTMF detection is suitable for computer applications such as voice mail and electronic
mail, and telephone control features such as conference calling and call forwarding.

A DTMF signal consists of the sum of two sinusoids —or tones— with frequencies
taken from two mutually exclusive groups. These frequencies were chosen to prevent any
harmonics from being incorrectly detected by the receiver as some other DTMF
frequency. Each pair of tones contains one frequency of the low group (697 Hz, 770 Hz,
852 Hz, 941 Hz) and one frequency of the high group (1209 Hz, 1336 Hz, 1477Hz) and
represents a unique symbol. The frequencies allocated to the push-buttons of the
telephone pad are shown in figure 1. It has to be noted that the A, B, C, and D keys are
usually not present on a regular telephone keypad.

High-Frequency Group

A
f )
1209 Hz 1336 Hz 1477 Hz 1633 Hz
Normal Keypad \
T
|
. 60THz 1 2 3 A —i
|
I
|
770 Hz 4 5 6 B
|
Lowe- |
Frequency < |
Group |
852 Hz 7 8 9 c —i
|
I
|
™ 041 Hz - 0 # D _]I
| | T
]

Figure 1: The DTMF keypad

Analog DTMF detection is done using bandpass filter banks with center frequencies at
the DTMF signal frequencies. Analog receivers have wide tolerances to compensate for
distortion caused by aging transmitters, variations in keying characteristics, and
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transmission line distortion. These distortions compound the problem of digital DTMF
detection [2].

In digital switching systems is desirable to treat all signals uniformly, bringing all signals
through A/D converters and switching them through the PCM system. Therefore the need
for digital DTMF detection is justifiable to avoid the costs of hardware and D/A conversion
needed to use analog detectors. With the constant advances in VLSI driving DSP costs
downward, it is economically useful to replace analog detectors with their digital
counterparts which are more reliable, maintenance cost effective, and spatially minimal.

Several techniques for digital DTMF detection have been used, but most designers have
settled on either digital filtering or discrete Fourier transform (DFT). In digital filtering,
DTMF signals are passed through digital bandpass filters centered at the signaling
frequencies (shades of analog). The power at each frequency is then measured repeatedly
to detect the DTMF tones. A DSP then interprets and translates them for the proper
switching. The DFT also measures signal power at the signaling frequencies but has the
additional need to check for signals of some minimum duration. This will help to ensure
robustness toward speech and noise. The actual DFT is based on the Goertzel algorithm.

The DTMF signaling frequencies are very closely spaced. It is obvious that the bandwidth
of the filter used for detection must be narrow enough to avoid any bleeding of adjacent
frequencies. An even more limited bandwidth is introduced when one considers that some of
today’s DTMEF signal generators (phones, modems, etc.) are poorly made to such an extent
that the actual frequencies generated are not as shown in Figure 1. On the other hand, the
design must be efficient enough to run in real time. So we have a trade-off between the
number of DFT points that must be taken to give proper bandwidth (and accurate spectrum)
compared with the amount of time it takes to evaluate that number of points.

Since the DTMEF signal is actually a multicomponent nonstationary signal, time-
frequency methods can be applied to properly detect these signals. For non-stationary
signals found in many important applications, the right tools to apply are time -frequency
representations (TFRs), which measure how the frequency content of a signal changes
over time. TFRs like the short -time Fourier transform (STFT), the wavelet transform, and
the Wigner distribution are very useful in solving different problems that occur in fields
like geophysics; data compression; image coding and analysis; communications; speech
and acoustic signal processing, and medical signal processing. The time -frequency plane
is a rich feature space for analyzing the signal’s attributes. A TFR of a multi-component
non-stationary signal consists of sets of ridges, the orientations and widths of which
characterize the signal. For example, once computed, time-frequency images can be
processed using edge detection and other image processing algorithms to automatically
determine the ridge parameters. The STFT and continuous wavelet transform have been
suggested for the first, image generation step of the feature extraction procedure. In this
paper, we will explore the advantages of using TFRs in DTMF detection.

Bilinear time-frequency distributions, offer a wide range of methods designed for the
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analysis of non stationary signals. Nevertheless, a critical point of these methods is their
readability, which means both a good concentration of the signal components and no
misleading interference terms. Some efforts have been made recently in that direction, and
in particular a general methodology referred to as reassignment. TFRs are two dimensional
functions of time t and frequency f that indicate how the frequency content of a signal x
changes over time. The simplest TFR is the spectrogram, the squared magnitude of the STFT:

S (t,f) = f X(T)w*(t — t)e ?"dr D

The classical time-frequency resolution tradeoff of the spectrogram, which is
controlled by the analysis window w, has prompted the development of more advanced
bilinear TFRs, including the Wigner distribution.

T\ . LA
Wx(t,f)=fx<t+5)x<t—§)e 2ty )

This TFR can be interpreted as a short-time Fourier transform with the window
matched to the signal. While the Wigner distribution is highly concentrated, due to its
nonlinearity it generates cross-components and is very sensitive to noise. The
spectrogram and Wigner distribution both belong to Cohen’s class of TFRs. The Wigner
distribution can be interpreted as the central, generating member of this class, with each
Cohen’s class TFR C obtained via the two-dimensional correlation,

C(t, )= ffWX(t, vé(t —t, v — Hdtdv 3)

with ¢ the kernel of C. The spectrogram kernel is the Wigner distribution of the analysis
window itself, ﬁspec = W, . Without loss of generality, we will assume that $(t, f) is
centered at (0; 0) in the time-frequency plane.

2. Analyzing DTMF signals using time-frequency
representations

The problem addressed in this paper is how, given a digital single -channel data stream,
to detect the presence of valid DTMF tones. The algorithm must be capable of accurately
determining:

— 1) which of the eight DTMF frequencies are present,

—2) the relative signal power at each of the frequencies,

— 3) the duration that these signals are present. These signal characteristics must then

be compared to industry standard criteria to determine whether a valid DTMF
tone is present.
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Using time-frequency representations, these problems can be solved by calculating the
local maxima of the energy contents of the signals in the time-frequency plane. First we
generated an DTMF signal having a minimum tone duration of 40 milliseconds, and a
minimum tone-pause duration of 40 milliseconds. There is no additional synchronization
constraint on maintaining a fixed spacing or duration of the tones. The phone number that
was used was 415058, so the signal should have the following spectral components: 770 Hz
and 1209 Hz for the number 4 on the keypad, 697Hz and 1209 for 1, 770Hz and 1336Hz for
5,941 Hz and 1336 Hz for 0, and finally 852 Hz and 1336 Hz for the number 8 on the keypad.

Then the Short Time Fourier Representation of this signal was calculated. This
representation is shown in Figure 2. The multi-component spectral content of the signal is
obvious in this figure. When the useful signal is multicomponent or it is perturbed by
additive noise the estimation problem is more complicated and the algorithms already
reported generally don’t work. This is the reason why we propose here a method based on
the use of time -frequency representations. These distributions have two useful properties:

1. They have a very good concentration around the curve of the instantaneous
frequency of the analyzed signal, [3];

2. They realize a diffusion of the perturbation noise’s power in the time-frequency
plane.

|STFT|2, Lh=221, Nf=885.5, lin. scale, imagesc, Thld=5%
1 6 [ I 1 1
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Figure 2: STFT representation of the multi component DTMF signal
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So, computing the time-frequency representation of the analyzed signal with noise,
we can obtain a good estimation of the ridges of the time -frequency representation of the
original signal. Projecting these ridges on the time-frequency plane we obtain a good
estimation of the frequency content of the analyzed signal. There are many methods to
estimate the ridges of a time-frequency representation. The role of the time-frequency
representation in our estimation method is to spread the noise in the time-frequency
plane and to locate the ridges of the time-frequency representation of the useful signal.
For frequency estimation of multicomponent signals or of signals perturbed by noise, the
linear time-frequency representations are more useful due to the presence of the
interference terms of bilinear time -frequency representations.

The Short Time Fourier Representation of a DTMF signal covered with gaussian noise
was calculated. This representation is shown in Figure 3.

|STFT|2, Lh=221, Nf=885.5, lin. scale, imagesc, Thld=5%
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Time [ms]
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Figure 3: STFT representation of the DTMF signal covered with noise

Then the time-frequency representation can be processed using mathemethical
morphology elements. The image obtained above is converted in binary form. This
realizes a thresholding of the time-frequency representation image. In fact this is a
denoising procedure. The effect of the use of this operation is a denoising of the image of
the time -frequency representation.

Then one can apply the dilation operator on the image and calculating the skeleton of
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the last image, an estimation of the signal’s spectrum is being obtained. The conversion
in binary form realizes a denoising of the time-frequency distribution. The role of the
dilation operator is to compensate the connectivity loss, produced by the preceding
conversion. The skeleton produces the ridges estimation. Comparing the results obtained
by the ridges estimation with the known spectral content that belong to a dtmf signal, the
original phone number can be obtained.

Although the method is computation -intensive compared to classic methods, it has the
advantage of being able to correctly detect phone numbers even when the signal is deeply
covered with noise.

Our DTMF detection algorithm exhibits excellent voice rejection performance while
correctly detecting the dual-tones in signal to noise ratio levels as low as -3 dB. The
results obtained with this method show that we can detect tones with SNR’s as low as -10
dB.

3. Conclusions

The method shows great promise for analysis of non stationary DTMF signals with the
goal of extracting instantaneous attributes. Further analysis is still required and the
computational speed will be a real issue given that one needs to first compute the time-
frequency representation before instantaneous attributes can be extracted based on a
TFR, and all should be done in real -time. Using more advanced time -frequency methods,
like for example wavelet-based representations, the results should be even better. The
estimation method proposed in this paper can be used in a lot of other applications. Some
of them, like radar, sonar, or seismic signal processing are already recognized as
applications of the time-frequency representations theory. This method can be used in
measurements, t0o.
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AQ AQxLTéxtwv Mnyovinog EMIT
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2mvgtdovra Koviddon
Tunua HoAtixwv Aoutkav EQywv
STE®/TEI I1etpaid

Meidnyn

210 60000 0VTO TOQOVOLALOVTAL TOL ©VQLO. ONUELD QITO TNV TEOTAON ETOVAYQONOL-
UOTTOINONG, OOUHKNG HOLL LOQPOAOYLXNS OTTOXATAOTAONS TNG OLXl0G AAAAETOU, TTOV PQi-
OXETOL OTO LOTOQWHO ®EVTQO TNG TTOANG Tng Kéouuag.

H UeléTn emeEVIQMVETAL OTNV OMOXANQWUEVY OVTLUETMITLON TNG ETTOVAYQNOLUOTTO (-
NoNg SLATNENTEOV XTNOLOV OTOV AOTLXO LOTO SLAUETOV, QPEVOS TNS HOTAYQOPNS TNG O-
WUNG KOTAOTOONG KOL TNG PEQOVOAS LXOVOTNTOGS TOV KEAMVPOVC, XOOMS KL TNG OYEONS
TOV TOV TTEQLPAAAOVTA YMQO, OLPETEQOV TNS OLEQEVVNONS EVOMAUKTIXMV TTQOTUCEMV AEL-
TOVQYLXNG OITOXOTAOTAONG.

Metd Tnv amotimmwon, 1 uebodoroyic Tov axohovbovue cuvioTatol: o) OTNV avAi-
Aom TNG VITAQYOVO00S HATAOTAONGS, B) OTNV KOTOYQUMY] KOL TNV ETEEEQYAOLO. TV TTQO-
PANUATV, V) OTNV TTEQLYQOPY TOLDV EVOAAAKTIXMDV TTQOTAOEWV ETTOVOYQNOLULOTTOINONG
%L O) OTNV TEOTAON OOULXNS KOL WOQPOAOYLXNG OITOXOTAOTOONS, CUUMPOVA L€ TO ATL-
QLOAOYLXO TTOOYQOUUO TNG TTEQLOGOTEQO dOXLUNG OITO TLG TTQOTYOVUEVES TTQOTACELS HOL
TOVC TTEQLOQLOUOVS OELACUOV OTNV LOTOQLAOTNTO HOL TNV AVOEVTIXOTNTA TOV KEAVPOVC.

210 TAOLOLOL AVTA OLOQBQMVOVTOL OL KVQLEG EVOTNTES TNG EQYOOLOC.

A€Ee1g #Ae1dLA:

ETTAVOQNOLUOTTOINON, AOYLTEXTOVIXY HANQOVOULA, SOULKY OTTOXOTAOTOOT, LOTOQLO 0/Q-
yutextovixnig, Iakud IO Kéorvgac.
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Abstract

This paper refers to the rehabilitation and reuse project —in a preliminary level— of
Dallietos’ residence in the historic centre of the Corfu town.

The main aim of the project consists in the integration of the above mentioned
remarkable building in the cultural “stock” of the Old Town of Corfu through the insertion
of the appropriate new uses and the protection of its authenticity, as well as its upgrade,
both functional and aesthetic.

The paper is divided in the follow parts: the analysis of the recent situation including
the recording of the structural and architectural features, the problems’ diagnosis and
evaluation, the research on the alternative uses selection and the proposal of functional
rehabilitation and restoration according with the needs of the use evaluated as the most
compatible.

Keywords:

reuse, rehabilitation, architectural heritage, history of architecture, Old Town of Corfu.

1. Ewcoyoyn

H owio Aairiétov (1) (ew. 1) Poloretor 0To L0TOQWMO #EVTQO TNG TOANS Tng Kéo-
HVQOG KOL E(VOL HTLOUEVN ETTAVM OTOV TTQOUOYWOVO POBUdOVOoU. AQyLrd YQNOLULOTOW)-
Onxe wg roTowxia.

H 6¢0om Tng ouvLoTd ONUOVTLAG XQLTNOLO KOl YLC TN XQOVOAOYNOT TNS —1) OTTOLa ELVL
OVOROAY EEALTIOG TNS OUTOVOLOG ETTLYQOPNG OTLS OYPELS TOV KTNQLOV—, ATTOXAELOVTOG TNV
OVEYEQON TNG OTA XQOVLO. TNS EVETIXNG ®VQLOQYtac. H xataoxew tng tomobeteital 010
oudotnua 1840-1880 (Kovidden, 2006: 11), Ormwg TQOXVITTEL 0ITO T YEYOVOTO, OTL OlV-
T TO OYVQMUOTIXG £QYa ®OTEdAPILOVTOL 0T 1837 %A, CVUPOVA e LOTOQIXES TTANQO-
ooleg, To 1873 maQodidovToL oyedLa ©TNELwY 0TV TOTE ayyAry droixnon (Ayogo-
ooV - MtLouitidn, 1977: 129). Muo. 0gvteQn Ao XOTAOXEVNS €LVl EUPAVAS O0TO
ATNHOLO KAl YQOVOAOYE(TOL UETA TO 1975.

To OO TNOLOXO ROBEGTWOC TOV ®KTNELOV ELVAL WXTO: TO VITOYELO, TO LOOYELO KO O K1
710G avixovv otov Aquo Keoxvoaiwv ue dmwed Tov WOLOXTITN (2), eV 0 OQOYOS OF
LOLDTEC.

MeTtd T dwQEed, 0TO TUNUC TTOV OVIXEL OTOV ANUO £YLVAYV UETATQOTTES YLOL T OTEYO-
on g Anuotinng Iivoxodnung, n omoio pLAOEEVIONX®E 0TO XTHOLO VLo VO OLAOTNUAL.
ZNUEQO, 0TOVS YMWEOVS TN Aettovgyel To K.AILH. Zyetwnd pe to virolowra emimeda,
o€ €vo TUNUO TOV 0QO0QOV AeltovQyel To Q0elo «DIALITITOS NAXUS», EVHD TO VITOAOLITO
YONOLULOTTOLELTOL (G KATOLXIO XOL OLUTYOQURO YQUPELO.
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Eux. 1. YQLOTAUEVN XaTAOTAON: TTOQO0OYN TNG Otxias AdALLETOU

oo TNV 000 Axadnuiog.

2. Avalvon g v@LoTapevng xatdotaons (3)

To ®TNQLO elvaL KTLOUEVO OF eTTIUNHES OLXOTTEDO ExTaong 1.957,53 T.U. noL TEQUREA-
AETOL ATt UEYANO OLOUOQPMUEVO KNTTO, TTEQLPQAYUEVO OTLS TQELS TTAEVQES TOV e Albo-
dou. ZT0 VOTLO TUA TOV OLXOTTEOOV OMIETAL UEQOS OITO TNV TTEQLTE(YLOT TNG TTAALAS
TTOANG KOL TOV TTQOUOYWOVO. Paipuovoov.

H Ahettovynn dLaQBoman Tov 0LlroO0UNUATOS AVTAVOXAGL TNV AQYLXT XONON TNG
HOTOLRLOG ®aL axOAOVOEL TA VEOUMAOOIXA TQOTUITA, TTOV €QAQUOCovVTaV otV Kéo-
©VQA OTNV TTEQLOO0 NG AYYAOXQATIOG: TETQUYWVIXY XATOYY, e CUUWUETQLXY) HOTOL-
VOUN TV YOOV YUOW aTTO €VOaV KEVIQLXO OLAOQOUO, RATOXOQUEPN ETLLOLVOVIQ
OTOV AEOVO. KUl LEQA.QYNOMN KVOLWV %Ol OEVTEQEVOVIMYV X WDQWV O 0Y£0MN WE TNV TTEO-
ooyn.

To NuLuTdyeLo, TOV PQILOKETOL OTY) VOTLOOUTIXY TTAEVQG TOV AUTLRQIOV KoL £)eL enPa-
OOV 58,94 .., artoTELEL £VAL RQO TUNUA KO €YEL TEOOPAON UOVOV OTTO TOV EEMTEQLXRO
%XMQEO OLOUETOV OIS OTEVNG TTETQLVNG OXANAG.
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To 100YveL0 (eLx. 2) —emupdverag 401,43 T.0.—, wov guhoEevei to K.A.IT.H. tov Anuov
Keonuooiwv —Omme mooavagéQbnxe—, eivol VITEQUPOUEVO KOl £XEL CUWUETQLXY OLUQ-
QUBULON WS TTEOG TOV AEVIQLKO GEOVOL: OTNV AVOTOAXT TTAEVQE VITAQYOVV LOTQELO, Oi-
Bovoa puoLroBeQaITEVTNQELOV, YQAPEIO TTQOTOTAUEVOU KOL YMQOL VYLELVIC, EVM OTN OV-
T xwEoL TeameCaQiag xou ®ouvtivag. Ta yoageia tng Kowvovirig Ymeeotag oQyo-
VAOVOVTOL 0TLG OVO TTAEVQES TNG KEVTOLANS ELOODOV, QITEVOVTL OITTO TNV OTTOL0. FQIOXETAL
TO ®VQOLO HKALUAKOOTAOLO TTOV GAAOTE 0ONYOVOE OTOV OQOPO, CNUEQD OUMCS EXEL KAELOEL
YLl VoL SLarymLoTovV oL LLoxTNoies. To tehevtaio meQUBGALETAL 0ITO SLAOQOUOVS TTOV
0dNyovv 0TO CAAOVL.

S v B

—

T I e 7 ™5 2"

Euwx. 2. Yiotauevn xatdotoon: Kdtoyn tooyeiov
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O 6Q0POg (ELX. 3) —LOOOVVOUNG ETTLPAVELAS UE TO LOOYELO— E(VOL TTQOOTTEAAOLUOG EEMW-
TEQXA OO TN OUTLXY) OYM, OTTO ULOL KALUOKOL LETOLYEVEOTEQNS KATAOXEVNS, KL MOY® TOV
UeYAAOV MPOVg TOV, £xelL OLowELOTEL 08 dVO LoeUPBadLREC OTABUES —TTEMTO KoL OEVTEQO
0Q0(O. MuaL %A lpona 0td 0rVQEOdEU 0dMYEL OTOV OEVTEQO OQOYO (€LX. 4), 0 0TTO{OS Y ON-
OLUOTTOLELTOL HOTA TO NULOV WS WOELD, EVM TO AALO ULOO BQIOXETOL 08 HATAOTAON OLXO-
OOUNG %Ol OEV XONOLUOTTOLELTOL. ATTO QUTHV TN OTAOUN, WLOL LLXON HUXALKY XA 0ONYEl
0TO OMWOL (ELX. 5), €va xQd TUNUOL eTTLpdvelag 48,11 T.\. 0TV VATOAXN TTAEVQA.
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O @£V 0QYOVLOUOS TOV XTNELOV CVVIOTOTAL O€ TTEQLUETQLXY ALBodoun xat dVo
E0MTEQLUOVC PEQOVTES TOLYXOVS OTO ETTLITEDO TOV LOOYELOV RATH UNKOG TNG OVOITOAL-
®NG ®oL QVTLUNG OYNG. To GVVOAO TMWV ECMTEQLAWYV Y WOLOUWATWY TOV LOOYELOV ElvVaL
oo ABodowr). To weQLOOOTEQN TOTMOWATA KAl TA XOVPOUATO eival EVAlva. Ta
0%0VQA eival YoAAkdE. H 0Téyn elval TETQAQQLYTN XEQUUOOKETNY UE WLKQY|) VITOY M-
onon oto votLo tTuua ™s. Ta emuyolonata elval amd TOLETY AoBEOTOXROVIO Y OM-
UoTog UITel. ZyeTind e o QUOUOAOYIXE KAl OLULOOUNTLXG OTOLYELD, 0 OMO TO UN-
%1OG TV OPemV TEEXOVV €EL Cveg artd TQURMYTO 0.0BE0TOXOVIAND, EVD VITAQYOVV
PEVOOROAMVES ATTO TOLPTO CLOBECTOXOVICLUO - LQTLPLOLEL OTO LOOYELO KL UE OKO-
tieg otov 600@o. Ta vTéQbvea TOV LOOYELOV JLOKOOUOVVTOL Ue YeLoo aTTd TQUPN-
¥XTO aopPeoToxoviona. ZTov 0QOQOo VITEQYOVV YUWYLVO OLoXOoUNTIXE otolyeia. OL
alalol eEmoTeg elval naQuaQLvol xoL otneifovtol o TETELVO POVQOVOLA UE YAV-
TTO OLANOOUO, PEQOVV O TTEQLTEYVA UETUAMKA HLYXALODOUATO. Ol VEOTEQES ETTE-
pdoerg eival amd oTALOUEVO OXVQOOEWD, EVM 1 XOTOOXEVT TOV dMWATOS elvOL Ao
gvho.

H noo@oroyio Tmv OYemV TAQUTEWTEL OTNV ETTOYN TNG KATOOLEVNS TOV ©TNQLOV
—0TNV 7TEQL0O0 T™NS AYYAOXQATIOC— KOl OTA QUOUOAYXE YVWQIOUOTO TOV MQLUOV
NeoxA0oOLXLOUOV, OTTWG EQAQUOOTNXAV OTNV LOLWTIXY aQyitextovixy. H ovuue-
TOLO, TOL LOATTEXOVTO, AVOLYUOTO 0L OL 0QLLOVTLEG CWOVES EMLXQOTOVV O OAES TLC
Opelg. ELduindteQo otV tQoooyn, 0 TOVLIOUOS TOV AEOVO ONAMVETOL UE TN UEYAAO-
TTQETN ®VQLAL €{0000, TOV ETTLUWIXN EEMOTN KAl TNV 0QYAVMOT TNG O EMLUEQOVS EVO-
™tec. ITaQaTnQovue, eTioNg, OLUEOQOTOINON OTN LOQPOAOYNOT TWV OVO ETLITEDMV,
HVOLWG OLAUECOV TV TAULOLWV TWV AVOLYUATWV. TTAQEAANAA TTEOC TOL TTQONYOVE-
VO YOQOATNQLOTIXA, 0T OVOXOVPLOTLXG TOEX, RAOMS KAl OE ETLUEQOVS OLQYLTEATO-
VIS AETTTOUEQELES —OTTMS OL XOQVICES, Ta YeELoO, TO YAVITTA, TO TAQLOL, T (QOV-
Q0VOLO— AavOAvVOUV eveTLrég emLdQdoeLs, ovviBelg ota ©TnoLo g Hakide ITOANg
e Kéonvoog.

3. Audyvoon Tov tgofinuatov

e 0,TL 0pOoQA. 0TN SOULUT TOV RATAOTOON, TO KTHOLO OEV €XEL TTOM 0OP0.QG TTQOPAN-
UaTO, WOTO0O 1 EMALITNIG CUVINENOY TOV ELVOL EUPOVIG 08 OQXETE TUNUOTE TOV, OTTMC
0TO OGITEdO TOV VITOYELOV, OTOVS YOWUATLOUOUS KOL OF OQYLTEXTOVIXES AETTOUEQELES
—T0L Yeloa, TOVG AAUTTAOES ®alL TLG ®OQViCeS. To TEoPANUOTO EVTOTTILOVTAL OTLS ETTLITTM-
OELS TV UETOYEVEOTEQWV ETTEUSAOEWYV, TTEQLOOOTEQO OTN AELTOVQYLXY dLdoBomwon xat
ONUELIKA OTT LOQPOAOYI0 TV OWPEWV.

‘Eva tuniuo Tov vroyeiov —mibavd to xehdol TG ratowniog— etvol ®Aewotd. H xvgla
HOTAROQUEPN ETTLXOLVIIVIOL €xeL axonoTevOel, eEoLTiog TN TEOCONUNG eMLITAEOV TATM-
UOTOG YLOL TNV HOTAOXEVN TOV OEVTEQOV 0QOPOV. H #ATOYN TOV TTOMTOV 0QOPOUL £)EL ON-



Ewoaywyn véag xonons otnv «otxio AaAMETOV» oTnv KEoxvoa 113

UaVTLXG OANOLWOEL YLOL TLS OVAYRES TNG AELTOVQYLOS TOV QOEl0V: TO 0MTEQLXA XWQI-
OouaTo elval oo orToTALVBodowY|, Ue TTOTEAEOIO. OL EEMTEQLXOL TOLYOL TV ETTLUEQOVG
LOLOXTNOLOV Va. elval Aemttol. EmumAéov, éxel OnuLovoynoel pwtoywydg yio ToV aeQLond
AOL TOV POTIOUO TOV TTQOCHETMV VYQMV YMQMWV.

O 0e0TEQOC OQOWYOS, UE TNV KATOOXEVY] TOV OTTOLOV AAAOLWONKE TO AVOEVTIHG VPOg
TOV ECMTEQLXOV TOV XTNQLOV (EWX. 6), YWQILETAL 08 OVO TUNUOTO, OTO AVOLXOOOUNTO AL
0TO 0OLXOdOUNUEVO. TO WLOO TUNWUO TOV E{VOL VEOTEQNS LATAOKEVNS UE TTAUKA OTTO OV~
QOOEUO. KOL E0MTEQLLOVS TOlYOVS 0Ttd Yupooavides. To ddmedo elval vEag LoQEng ue
TTAOARAKLOL HOL 1) 0QOQPT) TTAAL OTTtd YVPOoOvides. ‘Eyxel QooTedel pia UETAAMKY KUKALXY
UAUAKO TTOV 0OMYEL OTO dMUA, TO OO0 EXTELVETOL OTNV TTAEVQA TOV OLXOOOUNUEVOL
TUNUATOG, €xel OATEd0 EVALVNG HOTOOKEVNC KO TOLXOVS KOl 0QOPN ATTO YVPOOoUVIOES,
EVHD TUNUOTA TV XEQUULOLDV TNG OTEYNS €XOUV apoLQebel TOTTLKE DOTE VO ONULOVQYN-
0oV wxQd avolynata Yo Tov @mTtlopd Tov. To virdlowto TURUO auTig TS 0Tdoung
BOLO%ETOL 08 RATAOTAON YLOTTILOV, OF EYRATAMELPY).

Euwx. 6. Yiotduevn xatdaotoon: Toun A-A

ZyHETHA UE TLS OPYELS TOV HTNQLOV, 1 FOQELQL, M CLVATOMAXY] %KOL M VOTLOL OLOTNQOVVTOL
OVOALOIMTES WS TTQOS TA. OQYLTEXTOVIXG TOVG OTOLYElD, 08 avtiBeon pe T duTixy Oym
(ew. 7), OOV TORATNEELTAL 0OPEY) AALOLWON ESALTIOG TNG VEDTEONS KALUAKOS AT
OrVQOJENQL.
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Euwx. 7. YQLotduevn xatdotoon: dSvtixn oyn

To neyaAvTeQo TUNUO TOV TEQLRAALOVTOS MOV €)EL TAAALOTEQN OLOUOQPMON YLOL
TTAQTEQLAL, OEVTQOL HOL LD (LLXQY) OEEQUEVT OTO %EVTQO TOV, OTO. OTTOL0L 1 EAMITNG CLVVTY-
onon eivar eupovig. To VITOLOLITO TUNUOL ELVOL TTUQUUEANUEVO KOl OEV £)EL OLOUOQPM-
Oel. H AiBuvn meQuteiylon tov eival o HETQLA XOTAOTAON, EVE TO TUNUC TTOV OMCETOL
TUNUA 0TTd TNV TELYLOM TNG TTAAAS TTOANG OV €xel oVuVINENOEL.

4. [TpoTaon etoaymyns véag xonong

OL »xVQLoL 0TdYKOL TNG GALOYNS TNG XONOMS elvaL: o) 1 AVADELEN TNG LOTOQLXNG KOl OLQ-
YLTEXTOVIXNG OELOS TOV OUYXQOTHUATOG, ) M TTANQENG AELTOVQYLXY 0ELOTTOINOY TOV KOl 1
eMOVEVTOEN TOV OTN OVYX00VN Com, Y) M dtatnenon g ovbevidtnTdg tov, d) N oL-
onTuey ovoaOuLon Tov TEQURAAAOVTOS XMOEOV KL 1 OLOUOQMMOY) TOV OTOL CVOLYXALiOL
ONUELD, KOL €) 1 TTOALTLOTLAY HOL TOVQLOTIXY TTQOPOAN TNG TTEQLOYNS, (OTE VO ATTOTEAE-
0eL TTOAO EAENG TOTTLXOV, VITEQTOTTLXOV KAl OLEBVOVS EVOLAPEQOVTOC.

H deetvnon yia Tig mbaveg VEES Y ONOELS 0ONYNOE 08 TOELS AVOELS. ZTNV TTQMTY KOl
0gVTeQN TTQOTElVETOL OAAOY TNG E0MTEQLUNG dLAEBQMONG WOVO GTO TUNUA TTOV OLVIREL
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010 AMuo Kegrugaiomv. H 1oitn eodTaon apod oe OMOXANQO TO XTHQLO —UE TTQOVITO-
Beomn TV OUOAN OLVVEQYAOL0. ONUOCLOV KOl LOLMTLXOV POQEQ.

H mow modtoon (ewn. 8) avapeéQeTaL 0T ONUWOVQYILO £VOS TTOALTLOTLXOV XEVTQOV,
TO OTTOL0 EXTELVETAL OTN 0TAOUN TOV LOOYE(OV OTTOV TTQOPAETOVTOL: XMQOS VITOIOYNG,
YHOQVTOQOUTTAL, YQOUUOTELD, EVO WHQO OVAYVOOTHQLO, AVOPUXTIQLO, EQYAOTYQL (PMTO-
vooplag, ueydAn aibovoa yuo OeELmoeLS xol NUEQIOES, ®ab®S %L KOEOL VYLEWVNHS. To
vTtdyeLo Bo xonoLpwomonBel wg arodNKeVTIROS XWEOG. ZTOV TEQPAALOVIA Y DQO TTQO-
TelveTal 1 dMuovyio evog WwxQov Bedtov.
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H devteon modtaon (ewx. 9) a@od ot IMNULOVQYia evOg ®EVTIQOU VEOTNTAS UE EVav
¥WMQO OVOUOVIG, ULOL YQOUUATELD, o aibovoa yuo Beatind mayviot, wo aibovoa Cw-
YOOPUANG, €VOL TUNUO. EXUAONONG EEVIOV YAWOOWmY, ULo aifovoo Lovowng, wo aibovoa
HLVNUOTOYQOPLLMV TTQOPOAMDYV, £VOV YMDQO YO ETTLTQOITECLOL TTOLYVIOLDL, OVOPURTHOLO
O TOVOAETES. ZTNV TTEQLITTMOT OVTY, O TTEQURAMAWY XMQOC WITOQEL VO XONOLUOTOLNOEL

yioL aBANTIXRES HQAOTNOLOTNTEG.
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VPV, UE TNV TELTN TTQOTOOM, TTQOTELVETAL 1) AAAAYT| XQNONG OAOXANQOV TOU KTN-
0loV %L M UETOOXEVY) TOV O AOOYQOPLKO UOVOE(D, TO 0TTol0 Bemweltol wia amd Tig 00-
ULUES AVOELS YLOL TNV aVAOELEN TOV TTOMTLOTIXOU orTtoBénaTog g TOANG. 2TV TTEQl-
TTTOON QUTY], TO VITOYELO KOL TO LOOYELO TTO.QUUEVOUV G EXOVV, O OQOPOS OVOOLOUOQ-
(POVETOL O€ VO LOVOV eTT{ITed0 1oL TQOOTIBETAL éva inEd dwwo H wedopaon otov 6Qo-
O YIVETOL LOVO OTTO TNV E0MTEQUAY RALUOKA, UE OVVETTELD TNV KOTAQYNON TNS EEWTEQL-
NG TEOOOETNG 0TN OVTLXY OYN. AVOAVTIXOTEQO:

—To vrtdyelo —euPadov 58,94 T.u.— mootelvetal va duaBomwbel mg eQyaoTHoL Ov-
VINONONG KOl OTTOXOTAOTOONS TV EXOEUATWV.

—To wodyero (ew. 10) —emupdvelag 401,43 1.u.— Ba amoteleitol ammd €vay ywEo EL-
0000V, YHOQVTOQOWTTO, YOUUUOTELD, CQYELD, VO KOTAOTNWU, OVOYPURTNOLO, TOVOAETES
%Ol EVOV OVEAXVOTNQO TTOV Bl 001 YEl 0TOV 6QOYO. H Egvirynom 0to todyeLo ootelveTal
va. 0y iCeL artd Lo aibovoa ExBeong QOUXLOUOV KoL ETTITTAMONS EVOS VITVOIMUATIOV, VO
ovveyilel ue ymEO OTOLYXEIMV OLXOTEYVIOS XL L0 AiBOVO0 EXONAMOEMYV, TA.QOVOLAOE-
oV BLPALwV %ol SLOAEEEWVY. ZTOV TOALO XMWQEO TOV WAYELQELOV TTOTEIVETAL 1 éxBEON €L-
AWMV OLLOCVOKEVNS EVMD 0TOVS OLOOQOUOVS 1 EXOEON (PMTOYQUPLMV KL OYEdIWV 0Q)O-
vV g Kégnuoog.

—2T0V 0Q0(O (ewn. 11) —emupdverag 401,43 T.u.— n Eevaynon o Eextvd amd To. €Q-
voAeto Tov Toayxden, Bo ovveyilel oto eoyalelio Tov OLdEQE KOl TOV YAVITTY, OTO €QY0L-
OTNOL TOV OaUaQd %ol Tov ®oveéa. H Eevaynon Bo ohoxhnowvetol otig aibovoeg xo-
ounuATOV, CWYQUMIXNG, 0YLOYQUMIOS, CUUBOAILOYQAPLXMYV TTQUEEWVY KOl OTTOVIWY EX-
060emV PUBALV.

—To dwpo —emipdverog 110,93 T.u.— wrtoet va xonotpoondel mg ¥mEOg Youpelwv
YLl TOVS VITEVBUVOUS TOV LoVOE(OV.

—O meQUBGAAV KHQOG UTOQEL VAL (PLAOEEVIOEL OVTIXELUEVO KL OYNUOTO. AOLOYQULPL-
UNG ONUOLOLOS TTOV OeV elval EUXOMO VA OTEYOOTOVV OTOV ECWTEQLLO YWMQO.
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5. [Mpotaon amoxatdotaong

ZYETUAL UE T QOLULHA HOL OLXOOOULXAL TTQOPAMUATO TOV XTNQLOV, TNV ETTOVOPOQE TV
OPemV 0NV QUDEVTIXY LOQMOMOYLXY RATAOTOOT, GAMG KOL YL TNV LXOVOTTOINOT TWV KTL-
QLOAOYLXMV OTTOLTNOEWV TNG VEAS YQNOTNGS, TTQOTEIVOVTAL EVOELXTING TOL TTO.QOXATM™:

— AlLgevnom Tng ®aTtdotTaons Tng Beuehiomong kol evioyvon twv Beueiiwv.

—  ZuvTnEnon tov EVALVOU TATMOUATOS TOV LOOYELOV.

— Agaigeon OAwV TV TEOCHETWV OTOLYXELWY TTOV CALOLMVOVYV CNUAVTIXA TNV 0Q-

KUK AELTOVQY XY OLE.O0WON (ROTEOEPLON TWV ECWTEQIXMV TOLYWV TOV TTRMTOV
%OL TOV OEVTEQOV 0QOPOV, KABMS AL TOV dDUATOG, ®abaioeon TN TAGXAS TOV
OEVTEQOV 0QOPOV).

—  ATTOXOTAOTOO0N TOV XEVIQUAOV TTETOLVOV XALUOXOOTOOLOV KL RATAOKEVY XAAOOV

7TQOC TO OWUQ.

—  Kataoxewn @égovoac ABodoung otov 6Qogo.

—  Kabaipeon eEmteourng xhMuomog ammd oTALoUEVO 0rVEOdEUO (E1X. 12).

[TITITIIT
[TITIIITI

Euwx. 12. I1o6toon 3: dSvtix oyn

—  ZUVINENON NG OTEYNG.
—  ZUVTHENON TV OVOEVTILXMV ROVPOUATWY 0TO LOOYELO KOl KATOUOKEVY AVTIOTOL-
YWV 0TOV OQOYO.

—  ATOX0TAOTOON TOV ETLUEQOVS OTOLYELMV TWV MPEWV.
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—  ZUVINENON TOV E0MTEQLXOV OLOXOOUOV OTO XMQO TNG ELOOGOOV KL TOV XALUAKO-
oTaolov.

—  ATO®OTAOTAON TOV XKTLOTOV (POVQVOU OTO UOLYELQELO ROl OCUVINENON TNG E0TIOC
070 LOGYELO.

—  Kotaoxeun hefntootaoiov oto vidyeLo.

—  Kotaoxeun vEéag NAEXTOUXNG EYXATAOTAONG.

—  KoBaorondg xat dLapdQemon Tov TEQRAAAOVTOS Y HQOV.

6. Xvumegaopata

Kotd v emovayonoLiwomoinon evog LoToQLxoU ®TNELoV ¥moig xonon, ovvibws to
1010 TO HEAVQPOG «BETEL TOr OOt TNG eméufoons» (ZNpog, 1997: 93), evad n B¢om Tov oTOV
TTOAEODOULLO LOTO KOL YEVIXOTEQM TO LOYVOV VOULXO TTAOLOLO VITOYOQEVOUV TIG OUVOTES
yonoels. EmurQoofeta, o ®QLTHQOLOL ETTLAOYNS TOVG KOl O TQOTOS GITOXATAOTOONG OLa-
UOQPWVOVTOL CUUPWVO. UE TLS ALOYES KL TOVG RAVOVES TTOV OLETTOVV TNV TTQOCTACLO TNG
OLOYLTEXTOVIXNG KANQOVOULAS 08 €VQMITATKO %ol OLeOVES autimedo, WS oL Ue TNV
EWITELQLOL OTTO AVAIAOYES EQOQUOYEC.

ZTNV TEQIITTWON ™S OAAAYNG TV YONOEWV EVOS LOTOQLXOU ©TNOLOV, TO TEOPANUC
elvol TeQLo0GTEQO GVVOETO, OO TTQETTEL VO, ATTOOELYOEL 1) AVOLYXALOTNTO TNG UETAPOANG
O TOL OUVETTOYOUEVOL OPENN —0E OLXOVOULXO, KOLVWVLAO KOL TTOMTLOWAKO ETTLTTEO0 — OITO
NV €VEQYELD QUT.

H modtoon eLoaymyig vEag xonong otny owxia AailéTov Baoiletolr ot TQONYOV-
UEVOL KOLL OUVOVALEL TNV TTQOOTOOL0 TNG LOTOQUXOTNTOS %KAL TNV AVAELEN TNG 0IQYLTEXTO-
VIUNG 0ELOC TOV ®TNOLOV UE ULOL KOLVIVIXE OVAYRALOL HOL OLXOVOULKE. PLadotum xoMon,
OVUVELOQEQOVTOS OTOV EWTAOVUTIOUO TOV JTOALTLOTIXOV QTTODEUOTOS AL HATE CUVETTELQ.
OTNV AVATTTUEN TOV LOTOQLXOV %EVTQOU TNS Kéoruag. Amtd v dAAN, UToQel va elvat
EQOQUOOLUN UE TNV TTEOXANON TNG CVVEQYAOLOS TOU ONUOCLOV TOUEN UE LOLMTIXOVG (PO-
Qelg YLo TNV oNUOTodHTNON KOl TNV VAOTOINoN TNS.
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INUELDCELS

1

O Iwdvvng AMALETOS OVAPEQETOL OTLG TTNYES WG EEEXOVON KEQUVQOLTKY) TTQOOWITL-
©OmMTa. Eivol 0 10QUTig TOU TQMTOV £QYOO0TAOLOV QAEVQMV %Al CUNAQLRMV OTNV
EAMGOa (Toavtaidng, 1992: 57).

O Iwdvyng AaAliétog, ue LLoxeLn dLabnxn mov éxel ovvroydel otig 14 Ioviiov

1964, ®xAnQ0oddTNOE TO TUWUATO OVTA TNS TTEQLOVOLOS TOV 0Tov Afuo Kegruoaiwy.
I To ®*ANEOBOTNUAL AVTO, GALG %Al VL0 TTANO0G AAAMY dWEEMY TOV 0TNV TTOAN TNG
K£0®v00og, 0 ANUOS TOV OVOXNQUEE 0€ «UeYANO gveYétn» TOo 1966 (Toavtooiong,
1992: 57).

To faocnd VARG auTo TOU GBQOV TTQOEQYETAL OTTO TNV TTTUYLUXY £QY0.0ia te Béna

«Etoaywyn véag xonons otnv xatowxia AQAMETOV TOV 10TOQLXOV XEVTQOV TnG KEéo-
®VEOG» OV exstoviOnuxe otd Ty ZrueLdovio Koviddgn —omouddotola Tov Tun-
uatog oAty Aowxmv EQywv tg ZyoMig Texvoroyrmv Epaguoymv tov TEL
ITewQaiLd— xotd T0 axadUA o £€1og 2005-06 ue eTPAETOVON TV TTQWTN OVYYQO.-
@éa, ®aL VITooTNOLYONKE TOV Iovvio Tov 2006. Ol PWTOYQOPILES KAl TO. OYEALOL TTQO-
€Qyovtal artd TV (dLa eQyaoio.

To ®tMELo elval éva amd ta 14 avTLITQOOMITEVTIXA LOTOQIXA OELYLOTOL TOV HTLOUEVOV
meQuPalAovtog g ITakidg TTOANg g Kéoxuag, Ta 0Tola ovy*QoTnoay TO OVTL-
AELUEVO OLEQEVVNONG —YLOL TNV EAMNVLXY TTAEVQA— TOV ALOTTEQLQEQELAXOV TTQOoYQdu-

Uatog « ETUAELS, 0QXOVTLXHG KOl KAOTQO: OVUPATES XONOELS, aELOADYNnOn xat oro-
00TLXT] OLOYELQLON», TTOV eEXTTOVIONHE —e oVVTOVLOTY TO Tunua TToAttiopov tng Ie-
oLpéQeLag Tov Veneto— otnv xatnyogio Twv Interreg 111 B CADSES oty mepiodo
2004 -06 pe Teyvixn vevbuvn TV TEMTN oVyyQapéd (Www. Villas - eu.org). To #éVTQo
Bdoovg Tov ITEOYQAUUATOS lval N AvOCNTNON RALVOTOUWY AVOEWV YLOL TNV 0ITTOO0-
TIXY ETTOVAYQNOLUOTTOINON TNG CLOYLTEXTOVIXNG KANQOVOULAS, WS OITOTEAEOWUO TOV
OVVOVAOUOV TNG OLXOVOULKNC OLOXEIQLONG KAl TNG AVAOELENS TOV TTOALTLOUOV OF JTE-
oLpeQeLaxo emimedo (Maixovtn, 2006). H ethoyn tov eEeTalouevou ®¥Tneiov vima-
yoevON®e atd TO WAUTO LOLOATNOLOXO TOV KOOEOTMS, TNV UVTUTQOOMITEVTLLOTNTH.
TOV MG TTQOS TOL CLOYLTEXTOVIHA KOQUXTNQLOTIXG, TN OE0T TOV GTOV QOTLXO LOTO O
ToV BaOUd VITORABULONG TOV ATtd TG AOOKLUES ETEUPAOELS KOL TG AXATAMANAES X ON-
O€LG.
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Abstract

This paper suggests the development and use of fuzzy cognitive maps (FCM) for
tackling medical diagnosis problems. This research illustrates the modelling, problem
solving and diagnosis potential of FCM with a real case for diagnosing anaemia. The
paper considers a data set collected from medical data sources. It applies FCM in order
to support biocybernetic hybrid decision making process in the sense that it utilises
intelligent methods and manipulates uncertain data. The main objective of building a
cognitive map around a problem is to be able to predict the outcome by letting the
relevant issues interact with one another. These predictions can be used for finding out
whether a decision made by someone is consistent with the whole collection of stated
causal assertions. This study investigates the use of FCM in anaemia diagnosis for children
older than 0.5 year of age. Newborns are excluded from our study, as immediately after
birth, the Hb concentration presents perturbations. A system that implements the
proposed methodology is developed and tested for its accuracy and validity.

IMegiinyn

To GBQ0 aVTO TQEOTELVEL TNV AVAITTUEN XOL TN XQNON TWV YVOOTIXMV YXUQTWOV
000@OVS MOYLXNG YO TNV OVILUETMITLOTN LOTQIXMV OLAYVOOTIXMV TTRofANudTwv. H
€0EVVOL VTN TOQOVOLALEL TN OUVOULYY TWV YVWOTIUWV YOQTWV 0LOAQOVS AOYIUNG
Uéoa ard TN LOVIEAOTTOINON, TN OLAYVWON %Al TNV ETLAVOT LOTQLXMOV TQOPANUGET!V.
Evdewrtind e€etdletor n dudyvowon g avaiutog. To 6oBoo faciletar oe dedouéva
JTOV  TTQOEQYOVTOL OO OLdpoes LaTOWéES mnyés. H eoyooia avtn oagoQd otnv
EQPAQUOYN TV YVWOTIXMV YAQTOV 000QPOVS AOYLXNG YLOL TNV OVAITTUEN WOVTEAWV
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uéow evpuov uebodwv Oayeioiong oféfatwv dedoutvov, aTOPAETOVTOS OTNV
evioyvon g PLoxVPEQVNTIXNS VEOLOUNG OLadLXAOL0G ANYNS atogpdoewy. O Paotkdg
070TTOG TN OYedLaoNg VOGS YVWOTLHOU XAQTN €LVOL M LXAVOTNTO VO. TTQOPAETTEL TO
orotéheopno eEETACOVIAS TNV OAANAETIOQOON TV dLOPOQMV TOQUUETQMWV UETOED
ToVG. Ol TQOPAEYELS AVTES KONOLUOTOLOVVTOL TTIQOXELUEVOD VO EEETOOTEL KATA TTOOO
ULOL OTTOQAOT TTOV AMALUPAVETAL lVaL OVUPATH UE TO GVVOAO TV OTOLXELMV TTOV €YOoVV
aQywa dMiwBel now artrohoynBetl. H €ogvva avty) agod emiong, otn ¥oMon twv
YVOOTIXOV XOQTOV 000(POVS AOYXNG YLd TN OLGYVMON NG OVOLULOS 0€ TTaLdLl
NAXLOG 6 VoV xat TV, Ta veoyvd £xouv eEalebel oo TNV £QeVva ®abmS AUEoms
UETE TN YEVVNON TOVUG JTOQOVOLACOUV  OLOTOQAYES OTN OVYXREVIQWON NG
aLpwoo@aleivng. ‘Eva cvotnua  foaclouévo otny  meotelvouevn  uebodohoyia
ovaTtTOyOnure vl eEAEYXON®E O TQOS TNV AXQIBEL HOL TNV EYAVQOTNTA TOV.
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1. Introduction to Fuzzy Logic

Fuzzy logic provides an inference mechanism that enables approximate human
reasoning capabilities to be applied to decision making and knowledge-based systems.
The theory of fuzzy logic provides the mathematical foundation to capture the
uncertainties associated with problem formulation and with human cognitive processes,
such as thinking and reasoning. The conventional approaches to knowledge repre-
sentation based on first order logic and classical probability theory do not provide an
appropriate conceptual framework for dealing with the representation of imprecise and
non categorical knowledge.

Fuzzy sets were introduced by (Zadeh, 1965) as a formalism that can represent and
manipulate problems that are ill-structured due to the uncertainty that characterises
them. It was specifically designed to mathematically represent uncertainty and
vagueness and to provide formalized tools for dealing with the imprecision intrinsic to
many problems. Fuzzy sets have been proposed to deal with qualitative terms or
linguistic variables such as tall person, very tall person, etc. by using membership
functions. Decision makers develop a mental model that is a representation of a problem
they are about to tackle, and can be considered as a structure that connects concepts and
their interrelationships. The use of qualitative terms such as ‘very good’ or ‘poor’,
‘normal’ or ‘pathological’, ‘low’ or ‘high’ can help decision makers comprehend a
problem better and express their suggestions with respect to the solutions in a way that
reflects their mental model.
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Human brain by using imprecise terms such as ‘better’ or ‘worse’, ‘high’ or ‘low’ can
comprehend and devise solutions to complex problems. In a similar way fuzzy logic
attempts, to ‘simulate’ the human mind in order to improve the cognitive modelling of a
problem (Zadeh, a, b, 1992; Craiger, 1994; Fu, 1991). The strengths of the fuzzy logic are
various:

® [t provides a mathematical framework to encode vagueness and imprecision.

® [t provides flexibility and autonomy.

® [t allows the computer-based decision support systems to behave less precisely
and logically improving the objectiveness of the decisions.

The notion of an infinite - valued logic was introduced in (Zadeh, 1965) seminal work
“Fuzzy Sets” where he described the mathematics of fuzzy set theory. This theory
proposes that membership functions (Zimmermann, 1991) represent linguistic variables
i.e. fuzzy sets, by assigning a number over the range of real numbers [0, I]. If an element
does not belong to the fuzzy set with certainty, it is then assigned with 0, which represents
the false and if an element certainly belongs to the fuzzy set, it is then assigned to 1, which
represents the true. Every element, which is a member of a fuzzy set, has some grade of
membership. The function that associates a number to each element (x) of fuzzy set (A)
of the universe (X) is called membership function u(x),, x € X.

As for example the values of ‘haematocrit’ variable can range from ‘low haematocrit’
to ‘high haematocrit’. That creates the need to express the grade or degree of the
‘haematocrit’ variable. A real number then can be assigned between 0 and 1. The grade 1
means that a person’s haematocrit completely belongs to the set of ‘high values of
haematocrit” and O denotes the opposite.

Elements of Value of 35 | Value of 24 | Value of 28 | Value of 15 | Value of 20
the fuzzy set | Haematocrit | Haematocrit | Haematocrit | Haematocrit | Haematocrit
‘haematocrit’ = = = = =
High Medium Medium Low Low
haematocrit | haematocrit | haematocrit | haematocrit | haematocrit
Membership 0.9 0.6 0.7 0.3 0.4
degree

Figure 1: Assigning membership degrees to values of haematocrit

Elements of a fuzzy set are taken from a universe of discourse. The universe contains
all the elements that can come into consideration. A fuzzy set is a collection of pairs
A = {x,, u(x,)}. Item x belongs to the universe and u(x) is its grade of membership in
A. It is often easy to think of a set A just as a vector or an array o = (u(x,),
U(x,),....u(x,)). Operations on fuzzy sets are based on their membership functions. An
operation between one or more fuzzy sets creates a new one with its own membership
function.



128 Emotnuovixty Exetnoida Egaouoouévns Eoevvas, Vol. XI1, No 1, 2007

1.1 Fuzzy Logic Applications

Fuzzy logic expands to a great number of applications from power utilities and glass
processing to washing machines and videos. Medical, financial, supply chain management,
decision support systems in various business areas (Umbers and King, 1980) and
E—-Commerce are also areas of increasing interest for applying fuzzy logic techniques.

Many applications of fuzzy logic have been presented in the emerging field of Internet
and E-Commerce. A fuzzy logic based system is proposed for the assessment of the level
of trust in Business-to-Consumer (B2C) transactions. Factors such as security,
familiarity and design are translated into fuzzy sets, which represent the human reasoning
about e-commerce transactions (Iacobucci et al., 1994). Online service can be used from
different people for different reasons fuzzy clustering can also be a useful tool to discover
similar groups of potential users (Kim and Park, 1999). In project risk assessment in new
e-commerce development projects, a fuzzy Decision Support System (DSS) is been
suggested (Kosko, 1986). The bankruptcy of many ‘dot.com’ companies in the early of
2000s has caused questions about the effectiveness of e-marketplaces. A DSS is based on
multi-criteria analysis and fuzzy logic has been proposed for the evaluation of an
appropriate digital market under uncertain conditions (Kosko, 1997). In the area of
financial analysis (Iwaarden et al., 2004), supply chain management (SCM) (Jarvenpaa
and Todd, 1997), transportation for reducing cost and improving services (Johnson and
Grayson, 2000), personnel assessment and to improve the rating method of judgements
(Kaynama and Black, 2000), fuzzy systems have been developed and suggested for use.

In the field of medical diagnosis a computer based medical diagnosis system has been
proposed (Jacoby and Kyner, 1973). This approach uses fuzzy logic, to represent
uncertainty better in order to improve diagnosis accuracy in a clinical context.

1.2 Fuzzy cognitive maps

This paper suggests the development of a Fuzzy Cognitive Map (FCM) system for
medical diagnosis. Cognitive maps (Axelrod, 1976; Eden, 1990) are a collection of nodes
linked by some arcs or edges. The nodes represent concepts or variables relevant to a
given domain. The causal links between these concepts are represented by the edges. The
edges are directed to show the direction of influence. Apart from the direction, the other
attribute of an edge is its sign, which can be positive (a promoting effect) or negative (an
inhibitory effect). A cognitive map has only two basic types of elements: Concepts and
Causal Beliefs. The concepts are represented as variables and the causal beliefs as
relationships among variables. Cognitive maps allow variables to be:

= Continuous, such as an amount of something,
> Ordinal, i.e. more or less of something,
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> Dichotomous, i.e. to show the existence or not of something.

Fuzzy cognitive maps (Kosko, 1986; Caudill, 1990) were proposed as an extension of
cognitive maps. The term fuzzy cognitive map was introduced in (Kosko, 1986) to
describe a cognitive map model with two significant characteristics:

> Causal relationships between nodes are fuzzified. Instead of only using signs to
indicate positive or negative causality, a number is associated with the causal link
to express the degree of relationship between two concepts.
> The system is dynamic, that is, it evolves with time. It involves feedback, where the
effect of change in a concept node may affect other concept nodes, which in turn
can affect the node initiating the change.
According to (Kosko, 1986), the interconnection strength between two nodes C; and
Cj is € with € taking on any value in the range —I to 1. Values —I and I represent,
respectively, full negative and full positive causality; zero denotes no causal effects and
all other values correspond to different fuzzy levels of causal effects (Kosko, 1986; Taber
1991; McNeill and Thro, 1994). In general, a FCM is described by a connection matrix E
whose elements are the connection strengths (or weights) €;- The element in the i row
and j™ column of matrix E represents the connection strength of the link directed out of
node C. and into C. It the value of this link takes on discrete values in the set { —1,0,1},
it is called a simple FCM. The concept values of nodes C,, C,....,C (where n is the
number of concepts in the problem domain) together represent the state vector C. Figure
2 shows a graphical representation of a FCM (Kardaras and Karakostas, 1999).

moderate

Figure 2: Example of a Fuzzy Cognitive Map

The terms ‘strong’, ‘moderate’, etc. are the fuzzy weights, which show the beliefs of
the decision-makers with respect to the strength of the impact between two linked
concepts.
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Each weight (e.g. strong, weak, etc.) in the FCM is a fuzzy set, which is characterised
by its membership function.

In the example FCM shown in figure 2, node C, relates to the 2" component of the
state vector and the state [0 1 0 0 0 0 0] indicates the event “C,” has happened. To
let the system evolve, the state vector C is passed repeatedly through the FCM
connection matrix E. This involves multiplying C by E, and then transforming the result
as follows:

C(k +1)=T[C(k) - E],

where C (k) is the state vector of concepts at some discrete time k, T is the thresholding
or nonlinear transformation function, and E is the FCM connection matrix.

With a thresholding transformation function, the FCM reaches either one of two states
after a number of passes. It settles down to a fixed pattern of node values —the so-called
hidden pattern or fixed-point attractor. Alternatively, it keeps cycling between a number
of fixed states —known as the limit cycle. With a continuous transformation function, a
third possibility known as the chaotic attractor (Elert, 1999) exists, when instead of
stabilising, the FCM continues to produce different state vector values for each cycle.

Cognitive maps have been developed in simulation (Fu, 1991), organisational
strategies modelling (Paradise, 1992), support for strategic problem formulation and
decision analysis (Warren, 1995; Heintz and Acar, 1992, Klein and Cooper, 1982;
Diffenbach, 1982; Fiol, 1992; Eden and Ackermann, 1993), knowledge bases construction
(Taber, 1991; Niwa, 1986; Nakamura et al., 1982; Silva, 1995), managerial problems
diagnosis (Mohammed et al., 1988; Carrico and Guimaraes, 1997), failure modes effects
analysis (Pelaez and Bowles, 1995), modelling of social and psychological processes
(Craiger and Coovert, 1994; Craiger, 1994), modelling virtual worlds and analysis of their
behaviour (Dickerson and Kosko, 1994), requirements analysis (Montazemi and Conrath,
1986) and systems requirements specification (Downing and Fickas, 1992). Extended
FCMs, which consider time relationships have also been proposed (Park and Kim, 1995).

2. An Algorithm for Developing a FCM -based model for
Anaemia Diagnosis

The system presented in this paper is designed to analyse medical data and to suggest
whether there is a case of anaemia as well as to determine the type of anaemia. Anaemia
is defined as a reduction in red blood cell (RBC) mass or as a lowered concentration of
haemoglobin in blood, resulting in a decrease in the oxygen-carrying capacity of it. The
proposed approach investigates the use of FCM in anaemia diagnosis for children older
than 0.5 year of age. Newborns are excluded from our study, as immediately after birth,
the Hb concentration presents perturbations. The system uses knowledge about anaemia
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represented as a FCM and allows for personal medical examinations’ data to be analysed.

The exact range of normal values for a given anaemia factor is not well-defined
among the medical community. Hence, values found that are near the upper or lower
normal limits can be misinterpreted, possibly leading to false diagnosis. The proposed
approach suggests the use of FCM in medical diagnosis problems as well as it provides the
theoretical and the technological foundation for considering and resolving contradicting
diagnoses resulting from different medical experts. The characterization and the accurate
determination of anaemia’s type in children are very important as they influence the
decision making process and specify patients treatment planning.

The steps of the proposed approach follow:

= Step 1: FCM modelling for Anaemia.

> Step 2: Fuzzification of Medical Data.

= Step 3: Analyse data with matrix multiplication.

A4

Step 4: If anaemia is diagnosed then invoke the FCM and specify type of anaemia.

A4

Step 5: Repeat for every medical expert involved in diagnosis and resolve any
contradicting diagnoses.

Step 6: Suggest final diagnosis.

\l

The following sections exemplify the steps of the proposed approach.

2.1 Step 1: FCM Modelling for Anaemia

The proposed approach considers the following FCMs:

> One FCM that represents medical data that leads to the anaemia diagnosis.

> A FCM for each anaemia type and sorts. All FCM are integrated to one. This FCM
is invoked after and if anaemia is diagnosed. Its purpose is to suggest the type of
anaemia.

All FCMs are implemented as matrices. An (n X n) matrix, where (n) is the number
of factors that represents the medical data regarding the anaemia diagnosis problem. The
FCM models can be produced based on the medical theories and models. Additionally, a
FCM can be formed from medical experts’ knowledge and beliefs, which can be captured
through interviews sessions. FCM can also be specified based on research and statistical
analysis of medical data. A thorough analysis of the relevant medical literature reveals the
main factors, which consist the variables set considered in the FCM. In the graphical
representation of the FCM these variables are shown as the nodes of the FCM graph.
After the consideration of the FCM concepts, a series of interviews with medical experts
were organised and took place so that the variables set can be finalised and their
relationships can be formed. During this research, several experts from different medical
background with respect to anaemia, were interviewed. Each one of them could possibly
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recommend a different set of variables and relationships among them, thus resulting to a
possibly different FCM. The experts were presented a matrix with the concepts during the
interview session and they were asked if they would agree that each one of the concepts
would affect their decision regarding anaemia diagnosis. After the concepts set was
finalised the experts were asked to determine they relationships among the variables i.e.
to specify how and how strongly each factors would affect the others. These relationships
were weighted with linguistic variables i.e. fuzzy weights in order to determine the relative
importance of each one of the relationships. The same procedure was followed for all the
experts. This study amalgamates the views of three experts in a FCM. The proposed
approach applies a weighted function as this paper explains later in order to resolve any
contradicting views on behalf of the experts. Therefore, the factors considered are the
‘haemoglobin’- ‘Hb’, ‘haematocrit’- ‘Ht’, ‘RBC count’~ ‘RBC’, ‘ferritin’, the ‘age’ of a
person, etc. as well as the ‘Anaemia’ variable which value will determine anaemia’s
existence or not. Figure 3 shows a graphical representation of a subset of the anaemia
FCM.

The FCM in the above figure reads that in order to diagnose anaemia the existence
of ‘low haemoglobin’ (Low Hb), or ‘low haematocrit’ (Low Ht), or ‘low number of
red blood cells’ (Low RBC) or all the above, is required. The FCM also shows that Hb
depends on Age and Sex. In modelling terms, the FCM considers the fuzzy sets
LowHb_for_age_up_to_5, LowHb_for_age_up_to 8, and LowHb_ for_age_up_to 12
that indicate whether Hb is low considering the age of the child. Different value ranges
of Hb for different age groups define Hb as low or not. The fuzzification process
allows, during modelling, to specify the extent to which a child of, for example, 5.8
years of age belongs to each one of the fuzzy sets that indicate age. The fuzzification
process (see Step 2) returns for each set of age a membership value that belongs to
the interval [0, I]. For example, a 5.8 years of age child belongs to the fuzzy set
Age_5.0_7.9 and the fuzzification process returns its membership value of 1.
Furthermore, for the same case, fuzzification returns a value within [0, 1] and
indicates the extent to which the corresponding Hb value belongs to the fuzzy set
LowHb_ for_age_up_to 8.

For the age groups of 12 to 14.9 and 15 to 17 years of age, there is need to consider
the sex of the child as well (Blackman and Gonzales del Rey, 2005). For this reason, the
FCM considers Female and Male as two sets that need not to be fuzzy sets but crisp ones.
The differentiation of the sex specifies different value range for Hb as shown in the FCM
above.

The proposed approach considers four grades of anaemia that is four fuzzy sets defined
on the anaemia variable. These fuzzy sets are Mild, Moderate, Severe and Very Severe
Anaemia.

Figure 4, shows the matrix that implements the graph in figure 3.
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Age_15.0_17.0 | 0.0 | 00 [00]00 | 00 [ 00 | ... |00 ] ... [00]00 ] ... ] 00700

Figure 4: FCM for modelling Anaemia (Anaemia Matrix)

In total 166 factors and their associations are modelled both for the anaemia matrix
that supports the diagnosis for anaemia, as well as for the FCM that supports the diagnosis
of the anaemia type. The cells in the Anaemia Matrix of Figure 4 may take values within
the [-1, 1] interval. The values show how much each anaemia factor requires another in
order to justify the belief of the existence of anaemia or a type of anaemia or not. Each
cell on the diagonal of the matrix equals to (0), for an element does not require itself.

The proposed approach considers an Anaemia Matrix for each one of the medical
experts that may take place in the diagnosis. Therefore, the Anaemia matrix considers as
values in the cells only the (+1) or the (-I) in order to represent the certainty that
accompanies the assertions of each of the medical experts. The amalgamation of their
beliefs takes place in a later step in the algorithm.

2.2 Step 2: Fuzzification of Medical Data

The vector Exam-Data (XD) models every set of medical data that is available and
represents a person whose case for anaemia is considered. The Exam-Data vector is an
(1 X n) vector, which considers the same variables with the same order as in the first row
of the Anaemia-Matrix.

After the medical examinations are completed, the resulting data is fuzzified and then
stored in the Exam-Data vector for each case to be considered. The values in the vector
are the membership function values that result from the fuzzification process, which is
performed for each one of the variables of the medical examinations before storing it in
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the vector. The membership functions used in this research are the following in the case
of haematocrit:

1, 0=x=30 0, 0=x=38
34 — ~ 38
B Gt S N S S P
U ow 4 ’ YhiGu 4
0, 34 <x 1, 42 <X
( 0, 0=x=28
)
x—28) 28 < x =33
5
oma, = 1, 33 < x =40,
—(x +
—x+4y 40 < x =44
4
\ 0, 44 <X

Similarly membership functions are defined for all the variables in the FCMs.
As an example let’s suppose that for a 5.8 year of age boy the haematocrit equals to

25. The actual value of ‘25’ is then fuzzified according to the trapezoidal function as
shown in the following figure.

HAEMATOCRIT (%)

0 10 20 28,0 30 34,0 38,0 40 44,0 50 60

Figure 5: Fuzzification for haematocrit values
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The terms ‘low’, ‘normal’ and ‘high’ represent three fuzzy sets for the haematocrit for
a boy of 5.8 years old. The fuzzification process allows developing fuzzy sets for each
factor considered in the proposed anaemia matrix, in order to determine if a value is ‘low’
or ‘high’, by returning its membership value for the fuzzy set it belongs. The value 25’
returns the membership value of ‘1’ meaning that it certainly belongs to ‘low-
haematocrit’ fuzzy set. The resulting membership value is then assigned to the cell of the
Exam-Data vector that represents the appropriate variable.

If a value of haematocrit falls between two fuzzy sets then only the higher membership
value of the two is considered. For example consider the haematocrit value of ‘31°, which
belongs to both ‘low haematocrit’ and ‘normal haematocrit’ with memberships values of
(a, =0.75) and (a, = 0.60) respectively. If (a, > @) then ‘normal haematocrit’ is
suggested and the membership value of («,) is considered in the vector. If (¢, > «,) then
‘low haematocrit’ is suggested and the membership value of (a,) is considered in the
vector.

2.3 Step 3: Data Analysis and Diagnosis

Based on the theory of FCMs, the operation of a FCM starts with a stimulus vector,
which in the proposed approach is the Exam-Data vector. Multiplying the Exam-Data
vector with the Anaemia-Matrix FCM is equivalent to asking the question “what will
happen if this medical data occurs”. The multiplication of the Exam-Data vector
(stimulus) with the Anaemia-Matrix matrix (FCM) yields the results to the above what-
if question. The result of the multiplication is the Diagnosis- Vector (DV).

In order to prevent the multiplication from giving values outside the [ -1, +1] interval
each element of the (DV) should go through a transformation function, before storing it
in the (DV) (Craiger and Coovert, 1994). The purpose of this function is to keep the
output within the allowable range of membership function values, i.e. in the interval of
[-1, +1]. For example, the medical experts can determine an upper threshold («,) and a
lower threshold («,), so that the threshold function can be the following:

Vviv=a,)=(u,=1),

Vv(v=a)= (u,=0),

where (u,) is the membership degree of element (v).

The operation of the anaemia diagnosing FCM is shown in Figure 6. The stimulus
vector, Exam - Data vector is multiplied to the Anaemia-Matrix, an FCM matrix, in order
to produce the (DV), an output vector. The output vector is transformed by a thresholding
function to produce a vector termed as the first order inference.
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Stimulus
Vector -
Exam Data
Vector

l

[02 050608 ...0.2]x

Ixn

nxn

FCM Matrix -
Anaemia Matrix

0.0 0.0 0.00.01.0 1.0 ...
0.0 0.0 0.0 0.0 0.0 0.0 ...
0.0 0.0 0.0 0.0 0.0 0.0 ...
1.0 1.0 1.0 0.0 0.0 0.0 ...
0.0 0.0 0.0 0.0 0.0 0.0 ...
0.0 0.0 0.0 0.0 0.0 0.0 ...
0.0 0.0 0.0 0.0 0.0 0.0 ...
0.0 0.0 0.0 0.0 0.0 0.0 ...
0.0 0.0 0.0 0.0 0.0 0.0 ...
0.0 0.0 0.0 0.0 0.0 0.0 ...
0.0 0.0 0.0 0.0 0.0 0.0 ...
0.0 0.0 0.0 0.0 0.0 0.0 ...

v

0.0...0.00.0...

0.0...0.00.0...
0.0...0.0 0.0 ...
0.0...0.00.0...
0.0...1.01.0...
0.0...0.00.0...
0.0...0.00.0...
0.0...0.00.0...

0.0...0.00.0...
0.0...0.00.0...
0.0...0.00.0...
0.0...0.00.0 ...

0.0 0.0...
0.0 0.0 ...
0.0 0.0...
0.0 0.0...
0.0 0.0...
0.00.0...
1.01.0...
1.01.0...
0.0 0.0...
0.0 0.0...
0.0 0.0...
0.0 0.0...

First Order
Inference

'

n

[0.0 0.0 0.0 0.80.0 0.0...0.0 0.00.00.0...0.000...] ——»

Ixn

First Order
Inference

'

[0.0 0.0 0.0 0.8 0.0 0.0 ... 0.0 0.0 0.0 0.0 ... 0.0 0.0 ...]

(After applying the threshold function)

Ixn

Figure 6: Illustration of the anaemia diagnosing FCM inference mechanism
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The resulting (DV) vector is (1 X n) vector shown in Figure 7, which supports the
diagnosis.

Medical Medical Medical Anaemia Medical
Factor (1), Factor (2), Factor (3), “@) ... | Factor (n)
Hb Ht RBC
0.20 0.60 0.80 0.80 0.50

Figure 7: The Diagnosis Vector (DV)

The diagnosis is based only on the value of target variable(s) (i.e. the variable(s) of the
FCM that would constitute the diagnosis). Therefore, figure 7 suggests that anaemia, which
is the target variable as shown in figure 3, is diagnosed with a membership value of 0.8, i.e.
the system suggests that this is a case of belonging to the fuzzy set of Very Severe Anaemia.

2.4 Step 4: Diagnosis of Anaemia Type

As soon as the diagnosis for anaemia is made, the system continues with step 4 and
invokes the FCM that supports the diagnosis for the type of anaemia. A subset of this
FCM is shown in the following figure.

Hemolytic Reticulocyte T
@ Anaemia Bilirubin 1
Micro hemolytic Reticulocyte T
A ;
raemi Bilirubin Norma
Non Hemolytic Reticulocyte Normal
Anaemia + o
Other Disease Bilirubin T
Reticulocyte Normal ™\
Bilirubin Norma
Hemolytic
Sl Blood Loss
True

Blood Loss
False
Meth Hemorrhagic
Anaemia

Figure 8: A subset of the FCM for diagnosing the type of anaemia
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Similarly, multiplications as in step 3, take place and the results are stored in a vector.
The suggested type of anaemia is then the one that its value, in the corresponding cell of
the vector, has the highest value, i.e. the one closest to +1. All FCM are implemented
using software that is been developed for this application. The following figure shows a
snapshot of the application that supports the diagnosis and the anaemia diagnosis.

TYPE SORT
1] 0,00
2| 0,00
3| 0,00
4| 0,00
5| 3,07
6| 3,07
71 3,07
8| 3,07
Hemolytic --> 9| 099 0,9 0,99 0,99 | <--
Micro Hemolytic (Final) --> 10| 0,85 0,85 X
Non Hemolytic + Other Disease
(Final) --> 11| 0,04 | 0,04 X
12| 0,79
13| 0,79
Non Hemolytic --> 14| 0,34 | 0,34 0,34
Meth Hemorrhagic (Final) --> 15| 0,97 | 0,97 X
16 | 0,62
17 | 0,62
Autoimmune - Secondary to
another disease --> 18| 0,95] 0,95 0,95 | x 0,95 <--
19| 0,01
20| 0,01
21| 049
22| 0,49
Secondary to another disease--> | 23 | 0,94 | 0,94 0,94 | x
Autoimmune --> 24| 011 ] 0,11 0,11 | x
Race --> 25| 0,04 | 0,04 0,04 | x
26 | 0,08

Figure 9: The software application for anaemia diagnosis

2.4 Step 5: Resolving contradicting Diagnoses

The system can also accommodate and resolve differing or even contradicting experts’
diagnoses in step 5. In such a case, the system uses a possibly different FCM for anaemia
diagnosis for each medical expert so that the expert’s particular views and beliefs are
captured. The system then produces a diagnosis for each expert and then applies a formula
(Taber, 1991) that estimates the weighted average of all (DV) elements. The weights
represent the level of significance of each expert belief. The weights can be estimated
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according to the numbers of years of the expert’s experience in the field or a ratio of
correct and wrong diagnoses made from a test data set.
Figure 10, gives an overview of the system’s architecture.

Anaemia Diagnosis Fuzzy Platform

Participation
Diagnosis A
Medical Fuzzy
Expert Cognitive Map
Reasoning
| Medical
Expert

Knowledge

«——
Anaemia Patient )
Knowledge Record Patient
Medical Data

Figure 10: The Architecture of the Proposed Fuzzy Medical Diagnosis System

2.6 Step 6: Suggestion of final diagnosis

The system finally uses the averaged DV vector in order to make its final suggestions
and diagnosis.

3. Conclusions

The proposed approach has been used and tested with a medical data set that is
collected from a paediatric hospital in Athens, Greece. The data protection act is satisfied
in the sense that no personal data is held in the database. It only contains examinations
results and diagnoses. The database contains more than 30,000 records of test data. The
results of the system’s diagnoses where tested with the actual diagnoses returning a higher
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than 99% success rate, in the case a single expert was using the system. When a group of
10 experts were taking part in the diagnoses the system by taking the average of
individual diagnoses exhibited a success rate of around 95%. In both cases the success
level of the proposed approach is more than satisfactory.

Fuzzy logic and FCM have been successfully used in a wide range of problem solving
cases. This paper suggests the use of FCM in medical diagnosis and supports its use with
the development of the necessary models and a prototype that was put to practice with
real world test data. FCM allow for multiple experts to express their beliefs and to
accommodate their differences. Indeed, during building this system and interviewing the
medical experts that participated in the study, a number of contradicting beliefs were
recorded. It is a modelling approach that overcomes the difficulties of writing rules for
rule-based systems as well as it tackles the uncertainty that undermines the problem
formulation and solving in anaemia diagnosis. It is a convenient consulting tool in
characterising and classifying anaemia. This research suggests that the proposed system
can be used to surface such contradictions and develop a system that tackles uncertainty
with the use of fuzzy logic. In this paper, FCM are used as a decision support tool to the
paediatricians for the manipulation and the interpretation of borderline cases such as the
handling of the upper or lower normal limits of medical data that may raise ambiguity in
problem formulation thus leading to faulty diagnoses.

For future research this paper suggests the development of FCM in other areas of
medical problems modelling and decision making.
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To erarovoyeio Xiwtn — XiwTéAAn
atov LIoAUyviTo Aéapov

Tuiwgyos K. Boageliong
AQ. Agyitéxtwv Mny. — Ilodeodduog E.M.II.

Meidyn

2TOYX0C 0VTOV TOV ¢EBEOV aTToTelel TO YeYOvHs, OTL Ta TEXVLIXG wvnuela, ov froun-
OVLXOL 1O BLOTEYVIXOL XMOOL TOV TTOQEABOVTOG, £X0VV ATTWALOEL TLS TTOAALES TOVS Y ON-
OELG %Ol EVIOTE KOL TOL OTTOLOONTTOTE TEYVOLOYWA (yxvn tovg (Pinard, 1985: 10) evd ot
EYHUTOAEAELWUEVOL UNYOVOROYLXOL UNYOVLOUOL, TO XONOTLXA EQYUAELDL, TO CLOYELOL KOl EV
vével OMOL TOL XOTAAOLITAL TOV PLOUNYAVIXOU TOQEADOVTOS TTOV YAveTaL, OUVOETOUV WLa
OVVOQITOOTLXY UOQTVQLN TNG EEEALXTIXNG TTOQELAC TV TEYVIXMDV XUTOOREVNS, TWV CUV-
OOV CoNg TV ATOUMV %L TNG OLLOVOWLAS TTOV EXTVALOCOTOV OTO, TTAA{OLOL TOU OLXL-
OUOV, TNG XOLVWVIXNG OUAONS 1) TOV TTUONVA TNG OLKOYEVELNG.

T avtd oxEUB®S TO AOYO, ELVOL YONOLUN 1 KOTOYQUEY], ELXOVOYQA.PNON TTAAILMDV TE-
YVOLOYLMV TTOQAYWYNS e OAES TLS OVYYQOVES UEBOOOVS (OLgNYNOELS, UEAETES OLVAITTOQL-
OTAOEMV KOL TTOAQLDV YOQUXTIXMY, UENETES ETTLOTOAMV %.G.) KAODS KOl 1 OITOTVITWON
AOL ETTOVEVQEDN TV LYVOV KAOE UVNUEIOV TNS PLOUNYXAVIXNG CQYALOAOYIOG, TTQOXELUE-
VOU VO. £0eVVNBoUV TaL 0xOAOVOa OTOLYELD!:

1. To mhaioLo €QYOOLOC KOL OL TEXVIXES TTOQAYWYNS OIS OUYXEXQUUEVNS ETTOYNG.

N

OL TeyVIrEC QUVOTOTNTES KO TO TEXVIXA UEOO TTOV ETTLVONONKAY WECA 0ITO TN OLOL-
%QOVLXNY €EEALEN TV KOLVOVLIDV AL TNG OLXOVOWLOC.

Ol TAOVTOTTOQAYWYLXES TINYES TTOV YONOLULOTOLONHAV.

H Brounyovixn xou LoTteyviry avamTuen ©dbe tomov.

H €EEMEN g TuOAOYI0C TOVS 08 OYEOM UE TO UNYOVOAOYIXO TOVG EEOTTALOUO.

S 9N khw

OL uéB0OOL OITOXATAOTOONG UE OTOYO TA. UTIOUOTO AVTA VO AVOSLOCOVV YL VO
07T00000VV (G TTOALTLOULKA UVNUELD. OTO XOLVWVIXO GUVOLO.

Emotnuovix Exetnoioa E@aouoouévng EQevvag
Vol. XII, No 1, 2007, pp. 145-159
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Abstract

This article focuses on the subject of technological monuments, industrial and craft
production installations that have lost long ago the traces of their former uses. Abandoned
machinery, tools, records —all remains of an industrial past that has been lost— provide an
exciting testimony for the evolution of production methods, the living conditions and the
economic activity that centred in the family, a housing settlement or a social group.

For this reason it is important to record and illustrate old production technologies with
modern methods (through narratives, representations found in old engravings, production
records and correspondence) as well as the architectural depiction of industrial
archaeology monuments and the re-discovery of their traces, in order to investigate:

1. The work organisation and production methods of a certain era.

2. The production capabilities and technologies invented by our ancestors in different
periods.

The resources that were used.

The evolution of the production technology over time.

The industrial and craft production development in different territories.

&Nk w

Restoration methods that allow these buildings to be revived for the benefit of the
wider public.

AEEEIS ®AEOLA:

eAALOTOLRELD, TEXVIXG WVNUELDL, YWQOBETNON BLOUNYAVLMV, EACLOTTOQOYMYT, LOVAEPL XOL-
VOTLXG ENCLLOVQYELCL.

1. Evcayoyn — wotogroygagio tng ehatoxariégyetas otn Aéopo

H noAliégyero g eldis 0To Yol xoovoloyeltal omrd TV TQITN LMETO (TTQMLUN Y OAKO-
%1QOTLOL) GAAG M OAALEQYELE TNG CUVEYIoONKE HOL TTOAD UETOYEVEOTEQQL, OTTMS TTQOXVITTEL OTTO
voutopato Tng Mutihivng xat tng Mnuuvag ov xurnhogdonoay tov 6° it.X. audva. Ao
NV €ITOYN TOV ALOXANTLOVOV (296-294 11.X.) OLO.OMTOVTOL ETTLONG OYETIHG OTOLYELOL, CLPOV KO-
QGOCETOL O€ TTETQLVY ETTLPAVELD XKTNUOTOAGYLO TNG TTEQLOVOLOS TTOALTMV TNG VGOV, ZUUPMVOL
e Toug eQevvnTég, Tov 3° WX, ardva N Aéopog natelye 45.000 OTQEUUOTO ELOLDVOV.

H ovotnuatiun xodhiégyera Tng eldg Eexivnoe tov 18° audva xol oTadLaxd Ue TNV
eEGAELYN TNG TTELQATELOS, TNV OVAITTUEN TNG VOUTIALAC KOl TOV EWTOQLOV (0td Ta uéoa
TOV 19°Y qLVaL GOYLOAY VO, OVOTTTIOCOVTOL BLOUNYOVEES AASLOV ROl CATMVOTTOLLOG £mg
TG aQYEC TOV 2000 OLOVO TTOV XTIOTNKOV UEYOAOTTQETY EAALOTQLRELC KOl COITWVOTTOL-
eta. AEiCeL va onuelwdel, 6tL artd Tnv Voteen OBwUavXY TEQLI0d0 WS TOV MeCOTOAELO
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VITNOYOV OOTTWVOITOL{QL TTOV ELYOV LOCIXY TTAQAYWYIXY 0QAOTNOLOTNTA, EEVITNQETMVTOG
TIG 0rY0Q£C TNG Mindg Actag xal Tng Mavong @dhoooag. Ouwg, pe Ty évwon g Aé-
ofov ue to véo eAANVIrG %©0ATtog (1912) noL TO ®RAEIOLUO TV UWAQOOLOTIXMYV OYOQWV
véotnoav TARyUo (Zupvaiov, 2001).

IToQdAMNAQL, avaTTTOONXOV eTayYEAUATO, OTTWS CUTO TOU OYWMYLATY TTOV UETEPEQE TO
AGOL 0TTd TO YWQEO TAQAYWYNS OTO XWEO UETATOANONS. To oVOTNUA aToLToVoE Ueadlo-
VIO EUTTOQO TTOV XUTNVOUVE TNV TOANOTN TOV AAOLOV. AANAL EEELOLXEVUEVOL OYETLXA ETTOLY-
VELULOTO TOY QUTA TOV TEXVITN - ABOEOOV TTOV OXAMEE TLG WUAGITTETQES, TOV GLONQOVQYOV
TTOV XOTOOKEVOLE TO. UETOAALXG EEQQTRUATO KOL TNG VPAVTQUS TTOV «EEALVE» (VQPOALVE) TO
WAL YLOL TLS «TOOVTIAES» TTOV VITOOEXOVTIOV TOV EAALOTTOATO. ETiong, Tig mowTtoleLeg Te-
YVIHES TOV TTaEADOVTOC, OTTMC TO YTVITNUOL TNG EALES Ue TTETQO M) Ue EVA0 UEOO. OF TTETQL-
V1 Aexdvn Lo TTaQorymy] AadLo, SLodéxOMmay To. TEMTO KeLQox{ivNTO MOTQIBLO XaL KO-
TOTLV OL CoxivNTOL «AOUVAOL» OITO OXANQG NPULOTELOYEVY] TTETQMOTA TOV VNOLOV.

To 1853, 0Tnv TEOX VU0 TOV VNOLOV, exel Tov onuega oteydletor n Todsmela Tng
EANGOOC, xTioTNHE TO TOMTO eAOLOTOLRELO TNG MUTLAVNG, BEATLIOVOVTOG UE TN VEO TE-
VT TG EQYOVOULXES OUVONKES TMV EQYOTMV TOV A0dLoV. To yeyovog ovtd onuove 1o
TELOG TV TTQOPLOUNYOVIAMDV EAALOUVAWY UE TLS UETQLES ATTOO0ELS TTOQaywYNS. IoTto-
QWd avapEQETAL, OTL VITNEEAY TE0OEQO VOQOUIVNTA EAALOTOLRELD, INAOOT €val 0TO Y-
MO Métwmo, €va ®voVTA 0TOV ZeQ0VVTO. TTOTAUO, €V 0TN NV TAVTO KoL €V 0TOVG Ui-
Aovg TG Adumtng. VU@V TEAOS e TOVS TTQOTQATOVS OUTOAOYLOUOVS, N AéoPog 0.QLb-
Uel 08 CVOTNUOTIXOVS ENOLVES 9,5 eX. EAALOOEVOQO KOL ) LEOT) ETNOLAL TTAQOYWYN AOLOL-
oV avégyetol og 19.000 tovoue. To 1912 61éBete 110 WOLwTIRd ehotoTopela, 6 TVQNVE-
AaLovyela, 42 oommvortoLela oL 25 Fveoodeeia.

2. Koutijowa ymeoBétnong

H ywoobétmon towv ehorovQyeiwv éyive ue 0QBoAOYHA KWQOBETING HQLTHQLOL KOL
OTTTIUTY LOXQOYXQOVNS TTQOPAEYNS, OEdOUEVOU OTL 1| ENOLOXOAALEQYELDL TTOTEAOVOE OLVE-
xno0ev fooxn 0paotnoLdTNTo 0TN Aéof0. OTWEIMTOTE OV VITNOY AV 0QLODETNUEVES BLO-
TEYVINES TTEQLOYES 0VTE Beourd TAAIOLO TTOV VO ETTLTQETTEL M| VO OTTOLYOQEVEL TNV V-
TTTVEN ehatoveyelmv ot wio § tv dAln megimtmon, ovte vnEye Béua vrodbuiong
TOV TTEQURAAAOVTOC XOL TOV eMLITEO0V NG TV %ATOXMY TNG VIOOU OVTE OYETIHES
OTOLTNOELS TWV EQYOTMY JTOV TTQOTEPEQAV TNV EQYAOLO TOVS YLOL UG OUYHEXQLUEVT % QO-
virn 7el000. TNV amd@oon xweoBETNong Toug dev emNEEALOVY ONAAOY| «EOMWTEQLYO»
TTAQAYOVTES (TT.)Y. OYEOELS EQYUTMV-£QY0d00t0c) OMG «eEmteourol» (IMooyohiong,
1987: 273), 6twg N TEOOTEAACLLOTNTA, 1| CHTNOT TOV TTEO TOVTIOS KO N XKATOAANAOTNTO
NG TTEQLOYNG OITO ATTOYN EQOPOAOYLRMDV CUVONUMV YLO TNV ROAMEQYEL TNG EALAC.

Katd noavéva xmeoBeTtovvtol 0TS eL00d0VS TMWV EACLOTTOQOYWYWDV OLXLLOWWDV KL
OUYXEXQUUEVOL ETTAV( OTLG TTQOORAOELS CVAV EANLOTOQAYMWYNS 1) GLEONS YELTVIOONG UE
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TIG PLoTeyVirég xou Propnyovirés Coveg g Aéopov (ITégaua, IThwudot, Ntim, Tauro-
%ata). TIOAD ouyva YwQEOBETOVVIOL OTLS «ORANES», ONAAON OTLS TEOPANTES ALuEVaV
OANG %Ol UEOOL 0€ ENALOOVES TTOV OQLODETOVV TLG AOYOVTIXES LOLOXTNOLES TV EAOLOTTO-
QOYWYWDV. T0 VITOYELD TMWV GUYHEXQUUEVIIV AQYOVTLLMDV YONOLUEVOY (G VITVITHQLO TV
EQYUTMV A0V (OVUPMVA (e TN NaQTURLN TOV Legmuévovy I'. Kalattln). Emiong, av-
TOVOUES UOVADES EAALOTTOQOYWYNC, Wal 1) TTEQLOOOTEQES OLVAAOYO. UE TNV TTOLQOYWYT A0~
OLOY, EVIACOOVTOL O€ OLXLOUOVS TTOV EVOOXLUEL 1) EACLLOXOANLEQYELQL.

OQLouéva eEAOLOVQYELDL TUYHQOTOVVTOL O€ BLOUNYOVIES TTOV EVOMUATHVOVV 0T XoN-
01 TOUC GAEVQOUVAOVS 1) OOTTWVOITOLELD. (TT.). TO XOLVOTIXO eAaLovQYelo Ay. TTagooxev-
NG), WOTE Vo eE00QOAILETOL OTOVG EQYATEG OUVEXNC ATTOLOYOANON KOl OYL UOVO ETTOYLOL-
%1 TOV OTtaLTel TO EALOTOLRELD. ETOL, 0UYRQOTELTAL XATE TO SUVATOV O ESELOLREVUEVOS
EQYATLXOG TTANOVOUOS KL OEV UETOVAOTEVEL.

TevindteQa, M xmQOBETNOY TOVUG OUVOLETOL UE TO OIXTVO UETOPOQMV XL TOVUS OVTI-
OTOLYOVG CUYXOLVIWVLAXOUS ®OUPBOVS TTOV 000UV 0TO ®EVTQO. SLEOEONS KL OVTAANOYNG
TOV TEOTOVIWY. XMWEOOETOUVTUL €TTLONS TTAVTOTE TANCLOV TV QUOLHMV TNYDOV VEQOV
(xeluaQQOVS, FTOTAULY, %.G.), OTOLXELOV GITAQOLTNTOV YLl TNV AELTOVQYIC TMWV €AOL-
ovQyelmv. OUOLwS, OVOTTTVO0OVTAL O TTEQLOYES UE EOUPONOYIXES HOL XALUOTOAOYLHES
OUVONKESG EUVOTXES YLOL TNV HOAMEQYELD TNG EMAC XL YLd QuTO 1 JTAELOVOTNTA TWV
ehaLoTOLRElV TNS MUTIAMVNG €xeEL avoTtTuyDel 0TV ovaTOAMXY TTAEVQE TOV VNOLOY VM
OTNV OUTLXY, TTOV TO OVAYAVQPO E(VOL PQOYMOES, £XOUV KTLOTEL AYOTEQM HOL WAMOTO OE
ETTLUALVY €GP UE TIETQLVES «TTECOVAES» KO «OETLO» YLO. TN OUYXQATNON TWV VEQWV TNG
Pooymg %ot T dtevndAuvon TG ELOLOGVALOYNC (0ITO TO TOVQRLXO «Set» — TOlYOC OVTLOTY-
QUENG).

3. Kowotixd ehatovgyeia - ehatoveyeio Xiotn — Xtotéhin

H expetdihevon mov veiotato o ayQotnds minbuouog tng Aéofov amd Tovg 0Q-
YOVOUEVOUS OE «LOVAPLO» EUTOQOVS TOV AAOLOV TTOV NAEYYOV OAC T UeYEDn TaQayw-
YIS, ONUWOVOYNOE UL OUVOULXY] TTOV 0ONYNOE OTNV LOEN Lo TNV (OQUOT KOLVOTIXMV
ehaotoelwv (BA. ewx. 1), TQOXELUEVOL VAL TTEOOTATEVOOUV OL aryQdTES S PONVOL YEeL-
QWVOXTES ATTO TOVUS YULOXTNUOVES - EWITOQOVS %Ol TTOLQGAANAL VO EE0LROVOUNBOVV €OVL-
%0l TOQOL YLoL TNV avéyeomn EAMvixmy Zyoheiwv.

H (00uom TV ®OLVOTIXMV EACLOVQYEIWV TTQOXAAECE UEYOAES OVILOQAOELS OO
TOVG LOLOXTNTES EAOLOTQLRELMV. AVAEPEQETAL, OTL I OTEYN TOV AUEVIQLHOV KTLQIOV TOV
HOLVOTLXOV ehaloTQLBelov Tng Ayiag TTagaoxrevic fTav otd LETOAMXN AauaQiva Tov
oTNELLOTAV 0 OLOEQEVLAL CEVHTA KoL Ol 0 EVALVA, ROTA Ta oUviON dedouéva, Yo vo
€YEL TTVQOUVAOYETIXOTNTA. O€ JTEQIITTMWOT EUTTONOUOV TTOV EVOEXOUEVMS Bal ETLYELQOV-
00V Ol LOLOAUTNTES TMV OVIOYWVLOTIXMV LOLWTIXMV EAOLOTQLRELV. (ENpouvaxng,
1986: 52)
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‘Evo od 10 ONUOVTIXOTEQO KOLVOTLXKG ACLOTOLRELD TS A€OPOV elval ouTd TOU
Xuom — X1wtéMAn. To ovyrotnuo xweobeteital 0ta QLo TOV oLxLopo ITolUyviTou
O OUYXEXQLUEVO OTO OMUELD TTOV oVVOEeL avTdv ue T Bovoa, to Bateed xal to ITAw-
udor. Botoxetal ol xovid oty el00d0 OV 00N YEL 0TO ETTIVELO TOV OLXLOUOV, TN ZHA-
ha TToAvyvitov, Tnv Kadhovi), TV AyLdoo xot ™ MUutiAnvn.

TToO%ELTAL YLOL XOLQOATNQLOTIXG TTOQGOELYUO OYVQWUEVOD GUYAQOTNUATOS TTOLQOY M-
YIS eAaLlOAadOoV. TTaOTL aotelel AELOAOYOTOTO UVNUELD TNS BLOUNYKOVIXIG KANQOVO-
WAS TV Ay DV TOV 20°° oLdvaL, FQIOKETOL ONUEQO OE TTANQON EYHOTAAEPN KO £XEL VITO-
o1el aAAOlmOoN TNG XENONG TOV, APOV TO KVQLWS HTLQLO TOV CUYLQOTHUOTOS AELTOVQYEL
WS EQYOOTNQLO OLONQWYV AATAUOKEVMDV AOL HATTOLES «WTOTES» (OITOONKES HAQITOV) ™S
EXTQOPELD YOLOLOLWV, EVI OTOV GQOYO TNG HATOLXIOG TOV PUAOXO ENoaivovTal TTOOPLES
Cowv othwuéves oe aoun. To OrNVIXO EYRATAAEPNS CVTOV TOV UVNUELOV OAOKANQMVEL
€vo xTlona POogng VTOXLVITOV, EEVO TTQOC TNV AELTOVQYIO XOL TN WOQMPOAOYLXY EVOTY-
TO, TOV ehalovQyetov. TIBavOV 1 oNUEQLVY KOTAOTOON TOV VO OQelAeTOL 08 EMAELYT
OVVEVVONONS UETOED TMWV TTOAADV LOLOATNTOV OTOVS OTTOLOVS OVIXEL TO XTIOUAL.

210 ThaioLo exstdvnong ruyloxng eQyaoiog oto TEI IMewgond (ITavoeAnvdg, 2002)
HOTAYQAPNXE UE AXQIPELQ O,TL OTTEUELVE ATTO TOV EEOTTALOUO TOV EAALOTQLPEIOV TTOV TEU-
UNQLMVEL TOV TTALQUOOOLOXO TQOTTO TTOQAYWYNG EAALOAADOV.

TIQOXELTAL OUYHEXQLUEVOL YLOL TOL EENG EYRATOAEAELUUEVO. EVONUALTOL:

1. "E&L poAhometeg (o TétQa BAomg %ot VO TTOV TEQLOTQEPOVIAY, YLd RAOE Evov
07t6 TOVg HVO WHAOVG).

Toelg avthieg artd Ta eQY00TAOLO TV AQmV Ionydvn Tng Zuvvng.

Tolo VOQaVALKE TLEOTHOLA (TTOE0ES) ATTO Ta. QYOOTAOLN TV Ay Ionydvn.
AV0 OTTO.O0TNQEC.

AVO WHQOL «CAMONES» (HOYALEC TOV AQYLUNON).

O dEovag UeTddoong TG %ivnong ue Tovg TeoYoVC.

Eva MBAA (uyorevIQurOg eMLodLOmQLOTHQUC).

AovQLd netadoong xivnone.

B Al o

HhextooxivnTioec.

4. AQYLTEXTOVIXOG GYEOLAUONOG — LOQQOLOYid

To ehatotoifeto Xuwtn — XuwtéhAn (ew. 1) xtiobnue, émwg OAa otn AéoPo, amd
avavuuovs ‘EAnveg teyvites, mbavov xal MixQaoldTes, 0TLg 0QyES Tov 20° abva.

To ovy®EOTNUOL TTO.QOVOLALEL UQYLTEXLTOVIXG EVOLOPEQOV, YLOT AITOTELEL TUITLXO TTaL-
QGdELYLD 0TO. TTQOTUITA. KTIOWOTOS JTOV JTOQUTTEUTIEL O OYVQWUOTIXY CLOYLTEXTOVIXY.
Exer udAAov TV OYm evOg WxQOU TELYLOUEVOD AYQOTLXOU OLXLOUOV TTOQ0 £VOS BLroun-
YOVIXOU CUYRQOTNUOTOS. ATTOTEAE(TAL OUTO TO %TIQLO emmeEeQyaolog eAALOXAQITOU KL
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TAQOYWYNS AAOLOV, TTOV PQIOXETAL OTO KEVIQO NG EYAOTACTAONG 0L EQPATITETAL TOV
KDOQOV OTUOUNYAVIG AL TOV OTUOAEPNTOOTACTOV.

ITodunertal YL ©TioLo 0eBoYWVIXNS ndTOYNG dLaoTdoewY 12,2 X 23,0 UETOWV UE OVaL-
Aoyl TAeVEMV 1:2, X0QOATNOLOTIXG OAWV TMV EACLOTQLREIMV TOV Y™V TOV 20° aLm-
VoL (e, 2). 21N VOTLO TTAEVQA TOV TTQOCUQTATAL TETQUYWVIXNG RATOYNS atofnun eA0LO-
AAQTOV SLAOTACEMV 6,5 X 6,5 LETQWV TTOV 0o UeTOYEVETTEQN TTQOoHUN TOV 1918,
OIS TEOXVITTEL ATTO €YY AQUXTN LOOVOLOYIOL 0TNV TTETOLVN HAELOO TNS €L0OJOV. ZTO O-
QELO OQLO OUYAQOTOUVTAL Ol OITOON®ES AOOLOV TTQOOUQTNUEVES TTAGYLOL UE «UTTOTESY
(arroBneg naQmov). To GVVOAD TMWV «UTTOTMV» (ELX. 3) TTOV £X0VV LOVOQQLYTY VALY
OTEYT) AVOTTTUO0ETOL YOOUUULXE KOl XOMVITTEL TTEQLUETOLXA TO TEOAAOUEVO OQLO TOU OL-
©0TTEO0V (PA. TOUN OVYLQOTAUATOG, OY. 4). EOWTeQIHA, ULal eVOTNTA oIToONX@Y ®oQTov
OLOTAOOETOL HATA TTEQUYES, GAAES Ue EVALVOL ®oL GAAES e ALBLVO dLar mQLOTIXA, eV El-
VoL OTEYAOUEVES Ue OlQOLYTN EVALVY OTEY.

H oxtoryovinn xapvada (eux. 5), o0UBoA0 VoBETNONS TOU VEMTEQLOUOV TTOV NTAV 1
ELOAYWYN TOV ATUOV WS TINYNG EVEQYELAS, OUVOEETOL UE TO EAALOTOLRELD UEOW VITOYELOV
aywyov. Eival xtiopévn toodourd ortd méta oty BE.om xo ovustoryy TOUBA0 0TOV X0Q-
U0, VM EVLOYVETOL UE EAXVOTHQES YLO OUOAT) CUUTTEQLPOQEL OTO OELOUS. AVATOAMKGL, OV-
TN OUVEXETOL UE TLG TTEQUUETQLXES «WTOTES» KO AVOITTVOOETOL 08 VYOS 14,70 WETQWV Ue
ovyxhivovoa ototoun €mwg To XelAog TNG ATTOANENS TNS. AVTLXA, TO EAOLOVQYELO OQLOOE-
TelTaL 0%edOV 0T0 OVVOLO TOV 0Tt TOlYO TTAYOVS TTEQimoV 50 exart.

Emtt Tng vt TAEVQAS aVOTTTUO0ETAL 08 OLMWQOPO KTLOWOL 1] XOTOLXLO TOV VUYTOQV-
Aoxa (0 GQOQO) KOl TO XOPEVEID TV eQYATMV (L0OYELD). H emumolvawvia 6Tov 6Qogo
ViveTal UEow TETOLYNG OXAAOG (ELn. 6). Ze OAES TLS KTLOLOKES EVOTNTES TOV CUYRQOTH-
UaTog M TEOORaoN YIVETAL UOVOV OTTO TO E0MTEQLXO TOV YEYOVOS TTOV ETTLONG TTOQOITE-
WITEL OTOL TTQOTVITOL TNG OYVQMUATIXNG aQyLTextovixns. H eioodog oto ovyxodtnua eEa-
OOALLeETOL LE OVO TTOQTEG OTNV KVOLA OPYN, Ui AITTEVOVTL 0ITO TO MO emeEeQyaoiog
O ULLOL VOTLOTEQO OUTEVAVTL OITO TLG QUTOONXES HOQITOV.

MOoQ@OAOYLLAL, OYEOOV RATA KOVOVA, TO. EAALOTQLRELD TNG TTEQLOdOV 19°V L. €mg Q-
%€ 20° aL. elvor emnEeaopévo artd v Bropmyoviry AQyttextovixy g Evommng xat
©VOLWS TNV AQYLTEXTOVIXT TV AYYALKOV BLOUNYOVIX®V KTLOWATWV TNG TOMING FLOUN-
KOVIXNG avATTTUENS (1760-1830).

Extpdron, 0T, og WoQMOAOYILG dQYIHO TQOTUITO, AELTOVQYNOAV T, TTQOYEVEOTEQO.
€QYO00TAOL0 TWV APV Ionydvn (a10nQovQyic) Tng Zpuievng, To ooia tboavoloyeital Ot
ueAétnoav Ayyhou unyavixot. Aedouévou de, OTL 08 OUVEQYNOLO. Ue AYYALHES ETOLQELES
TTQOUNOEVOVTOY —eXTOS OTTO TOV UNYAVOAOYLXO EEOTTALOUO— KOl TO. BLOUNYOVIXE SOUNOL-
WOt VALXAL, VITOOEIXVVOY ROTAOKEVOOTIXES OONYIES OTOVS VTOTTLOVS XOL WLXQOOLATES TEY V(-
TeC, OYETLLOUEVES UE TNV OLOOTACLOAOYNON KO TN AELTOVQYLL TMV UNXOVNUATMVY %L £TOL,
TOQOYOTAV KOTE TQOTTO TTOWTOYEVT, XMWQOLS CUVOMXO OXeOLAOUO aITd ELOLKEVUEVOVS UN)-
KAVIXOVS, TO ELOLKO HTIQLO TTOV EEVMINQETOVCE KAT™ 0LQYNY UOVOV TNV TAQAYWYN KoL Ol
TG ovvOnreg CONG TV EQYOTMV %L TO. LETQO. TTQOOTAOLAS TOVS (Baeliong, 1998).
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Euwx. 3. O «UTaTES»
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1 OUYXQOTHUATOS

Eux. 4. Tou
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Eux. 5. H oxtaywvixn xouivddo oUUBOAO VEWTEQLOUOU
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Euwx. 6. Katouxio vuyto@UAana — nopeveio

Cevixmg, N LOQPOLOYIC TMV BLOUNYOVIXMVY HTLQIMWV AUTNG TNS TTEQLOOOV AITOOELKVV-
€L, OTL AVTA OOVEILOVTOL LOQMOAOYLAE K OLQUATNOLOTLXG KOLL TTQOTVITO. ATTO XTIOUATO TNG
TTEQLOYNG OTNV OTTOLOL EVTACOOVTOL OAAG KoL ATTO GALC ©TLQLO TOV TTAQEABOVTOC O GUV-
AVOOUO TTAVTO UE TNV VITAQYOVOU TEXVOYVWO L0 ®aBMmS %ol TO e(O0C, TNV VPN %Al TLS OV-
VATOTNTES TV VIOTLWY VALXMDV.

ATt GItoyn TuroAoy L, To eALoTOURE0 X1t — XumwTEAAN noL GAa TOL BLopmnyovL-
1A KTLQLOL QUTNS TNS TTEQLOOOV £XOUV HOLVE Y0QUXTNQLOTIXA. Elval oyrddon, oe avtide-
O™ UE TO TTQWTO EMCLLOVQYELD TTOU NTOV UWLKQEL, YLOTE 1) XONOM UEYAAWV UNYOVNUATWV ETTE-
Pake TNV aviyxn dSNULOVQYIOG UEYOAVTEQOD YMEOV AL OUVETTMS O OYXOS TWV EAOLOVQ-
velwv 0vENONKE oNUOVTLXG YLl VO XOAMDWPEL TLG AVAYXES TOV VEOU TQOTTOV AELTOVQYIOS
(Teyvohoyia, 2001). Ot sTahtol EAOLOUVAOL ONAAON, TTOV ElYAV WS ®KLVNTHQLO. OVVAUT T
ovOQMITLVAL YE€QLOL, TO VEQO, 1| TN dUVOUN TV TV, uetegeliyOnrav oto téhog Tov 19V
aL. £0G TLS 0OYES TOV 20°V OlL. O€ ATUOUNYOVES. ZTN OUVELELDL, OTA UECO TOV 20°V alL., OV-
TEC OVTLXOTAOTAONKOY AITO TTETQEAOLOUNYOVES HOL OQYOTEQO OUTO NAEXTQOKLVNTNOES
TTOV QENCAV XOTE TTOAD TLG TTO.QOYOUEVES TTOOOTNTES AOLOV, BeATimoay TV ToLOTNTE
TOV %0l PEPOLOL ETAVENCAY TNV OLXLOVOULKY LOY Y TOV VNOLOV.
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5. Kataoxevn

To mdyog TS avmdouns etvol 50 eXATO0TA ROl WG XOVICLLOL XONOLUOTTOLELTAL CLOPE-
0TNG, GUUOS %L TINAOC, 0TOVS 08 KVQIOVG YWMQEOVS EMEEEQYNOINS 1| OTA KTIOUATA TTOV
AVOTTTVO00VTOL TTQOS F0QQE TO YONOLULOTTOLOVIEVO KOVIGUA ELVOL VOQOUALXO, TO YVW®-
01O «1OVQEAOAVL» (LEYIOL AUUOV KoL OXOVNG KeEQOULOLOV). H Bepehimon elvar we seQuue-
T MBodoun artd nuixategyaouévoug Alboug.

O axQoywviaiol ABoL 0To ®eVIQLKO KTLQLO OAAG KoL 08 OQLOUEVES aToBxeS elval
srelexntol. O «UTTOTéS» elval ®TLOUEVES e AMBodoun xat roviaua otd mnhod. Fevixme,
ot ABodoun Tov ®VELOV KTIOUOTOS TOV CUYRQOTHUOTOS TTO.QEUSAANOVTOL OTQWOELS
artd ovuTToyy TOUPA TTOV AELTOVQYOVV ™G OEVAL YL XKAAVTEQN CUWTEQLYPOQC. OTO OEL-
ouo.

K010 }0QoxTNQLOTLAO TOU EACLOVQYELOV %A YEVIXA OAMV OUTMV TWV KTLOIWV elvVaL
TO UeYAAo ovolynoto Twv ToQobvemy ue ovaioyio 1:2. O Aoutdoeg xot To TeQLhv-
QUOTE TOVg elval 0rtd AoEgvuéves méTEeg xabmg xal To VITEQBVQA TTOV AELTOVQYOVV
g EénLa. TIdvw omd avtd ovviBwg KOTUOREVALOVTOL OVAXOVPLOTIXA TOEN aTTd OV-
wioryn ToUpAa (. 7) we TTETQLVN ®Aelda 0TO ®€VTQO. OL TOQTES elval OlUALES eXTOS
aItd OVO OTNV SUTLXY) OY1 TTOV €{VaLL TOLPUAAES YLOL VO YWQAVE TA OYHMOT UNYLVILOTA.

Eux. 7. Tumixo avoryua avatolxng oyng
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TO VAMKO TV AQYLTEXTOVIXMV OTOLXELWV (VAL aITd TETQMUATO E0QUYUEVA ATTO TA
TTETQOXOTIELO TOV ZAQUOVOUK TOV ASQUUUVTIVOU ROMTOV 1} TOU FOQELOV TWUATOS TOV
VNOLOV. ZTLS «UTTATEC» TOV CUYXQOTHWOTOS Ta dArmeda. elvol amd ®upOALBoVS %ol 0To
eAALOTOLBELO ATTO LOOTTEOMUEVO Y DU

H otéyaon oe ®60e evotnra yivetal omtd 0louyteg EVALVES 0TEYVES AITO AOQUUUTTLVY
Evlhela ue eEaioeom TG arodNreg ®aQTOU OV elval LovooLyTes. Tnv fAon xaL TNV OTé-
Y1 TOV 0TEYOV TEQLRGAAEL YONTTLON 0Tt OO0 0eLREC TOVBAWY (BA. TOUN OVYRQOTHUOTOS).

6. Zvunégaoua

Ze TeMr1) 0vEA VoY ETTLONUALLVETOL, OTL VITAQYEL ETTLTOATIXY OVAYKY VO TTQOOTOTEVDEL
TO WVNUELIO UE ATTOXOTAOTO.O0N TNS WOQPNS TOV (OTE VO, WTOQEL VO ETTOVAYQNOLUOTTOLN-
Bel TQOC OPEAOS TOV HOLVWVLXOU GUVOLOV.

AV 1 TOTTLXY AVTOdLOIXNON evaLoOnToToInBel, 0w €xel ovUPel 0 AAAES TEQLITTM-
O€Lg, elval e@utod va evioydel oe ®AITOLO OAOUANQMUEVO TTOOYQUUUA KOL VO 0LELOTTOLY-
Oel uéoo amrd véeg YONOELS, OTWG TT.Y. UWOVOELOXMY YMOMWV, GUVEOQLAKOV KEVIQOV, [L-
PALOBMKNG %.G. 1 u€oa artd avaSimon TO.QUSOCLOXMY YONOEWV, YEYOVOS TTOV B0l TTQOMm-
OnoeL TNV TEOOTAOELD OVADELENS TV TEYVIXOV Uvnuelwv Tng AéoPov ue yevixoteQo
OTOYO TNV ROLVIWVIXY] KOL OLXOVOULKY] 0vOCmOoyOvNon TOV vNoLoU (JT.Y. OUYRQATNOT KoL
pertimon tng MAwtoxig ovvBeong tov TANBVOUOV, OVATTTUEN EVAALOXTIXOV TOUQL-
ouoV), UECM NS TTEOPOANG TOV LOLALITEQOV YUQUXTNHQM TOV XUOMS XAl TWV TTOMTLOTLRWDV
0L QUOLLMYV TTOQWV TOV, MOTE VO. TO KOTOOTNOOVV EAXVOTLLOTEQO MG TOTTO OVAIELENS
NG OVALOYIUNG KOL LOTOQUXNG UWVIUNG.
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Yxomog ot Xroyor g Emotnuovixig Exetnoidog

H Emotnuovixt Exetnoida E@aguoouévng Egevvas (EEEE), amotehel Ty ertionun Emotmuovi-
%1 Emetnoida Tov TET ITelQoud otnv 0ot UroQovy vo. SNUOoLEVOVTOL TTQMWTOTUITES EQEVVNTIXES €Q-
yaoieg uetd artd aELoAdYNom (0VVROmS, 2 ®QLTWV) Ue OeUaTind avTireipnevo oe Pia omd TLG TEQLOYES
Tov Mnyavieav Emomumv xal Teyvohoyiag, tng duowng, Twv Mabnuotiwwv, twv Texvav, Twv
Kowvovieav xor AvBommiotixadv Emwomumv (IotoQurd, Kotvwvind, Nopuxd, Atowntixd xou ITTolti-
%4 Oépata). Ztoyxol e EEEE elvol, agevog 1 To.Qovotaon VEMY EQEVVNTIXMY UTOTEAECUATMY, 1ebo-
dwv, M (roL) avohoewy, AQeTéQo Oe 1 dNULOVEYIO OS VENS TINYNG ETTLOTNUOVIXIG TTANQOPOONONS
YONOLUNG OTNV EQPAQUOTUEVT, XVQIMS, £QEVVAL.

0onyieg mpog Tovs Xvyyoeageis

H EEEE 0¢éyetaL Qog 0ELOAOYNON VL0 ONUOGILEVON TQMTOTUITES EQEVVNTIXES EQYUOIES YQUUUEVES
otnv EAAnvirn, 1 oty Ayyduxn, ov dev éxovv dnnootevbet ovte foioxovtal vird xoion oe GALo uéoo.
Mua TowtdTLmY eQyooia elvar dnuootevolun oty EEEE e@Ocov TQO%ELTAL YL0l €QYOOL0 TTOV OTO-
OeLYUEVa TQOOBETEL OTNY EMLOTNUOVLXT YVADON. Tl TOV AOYO 0uTd M EQYOGLO OPELAEL VO, CVAITTTVOOEL UE
TTMNQEOTNTO. TNV ETMLOTNUOVLXT] OXEYN KL EEEMEN TOV eEeTALOUEVOV BEUOTOG, AVOPEQOUEVT ELOAYWYLXA
0TV VITAQYOVOQ (ROTA ®VQLO AOYO TQOO@ATN) BLAALOYQApLaL, ALK %Ol 08 AL ATTOOELKTLXE OTOLYELD.

H vrtopoit) mowtdtuntmv eQyaotdv meog onuooievon oty EEEE yivetol cUigova te Toug eEng
yeviroug xavoves. Kdbe egyaoia vmopdiietar moog xoion ot Toouuateio tng EEEE (Onpov 250 &
I1. PaAAn, 12244 Awydlew) oe toia (3) avriygage. Metd TV aELOAOYNON TMOV XQLTMV, 1 EQYCL TTOV
%QIVeTOL dNUooLevoLUn ELOTQEQPETOL WOLE Ue TIC eXOE0ELS TV XQLTMV O0TOV VITEVOBUVO OUYYQUEPED. O
0mo{0g, oV TQOPEL OTIS VITOJELXVUOUEVES OITO TOVS RQLTES OYETIXEG OLOQBMOELS 1) AAAOYES, VITOPGA-
AeL U€oa og QoVIXd dLAoTNUA TV (3) unvev oITd TN YVWOTOTOINOT TQOS CVTOHV TV EXDETEMV TV
%®QUTMV, Eavd ot Foouuateio g EEEE v egyaocia oty teAix) g LoQet, Tl ot toia (3) avri-
YOO, TTQOG ONUOGCLEVON. ZTNV TEALXN QT (PAON O CUYYQOQENS OPELAEL VO TTAQAOMOEL WOLL Ue Ta 3
avtiyapo OANG g eQyaciag Tov (kdbe éva avtiygago meQuhaupdvelr Keiuevo, Tivaxeg, Toaqurég
IMagaotdoels, dwtoyQapies, Aetdvreg Iwvdxmv, AeCdvreg Toagpuav ITagaotdoewy, AeLavieg Pw-
ToyQaqL®v) xat éva floppy disk, 11 CD-ROM, mov meQuéyel va axoB3éC avTiyQaqo e eQY00tac TOU
(og aQyeto Word97, 1| vemw1eQo) nabmS ot OO TO VITOMOLITOL 0QYELDL Y WQLOTA 08 NAEXTQOVLXY LOQPN
(oL TUITOL 0QYELMV OLVOVTAL O OYETLHY TTOQAYQUPO TTAQUHATM).

Ymoyewtird, xdbe egyacia wov vrofdiietar oty EEEE mQog aELoAdynon QETEL Vo GUVOdED-
ETOL L€ ETTLOTOAN} VITOYEYQUUUEVT AITO TOV VITEVOUVO GUYYQOPEQ TTOV ONAMVEL, OTL 1] EQY0.Gic ne Titho
€y ROTA TO TOQELOOV, OEV ExEL dnuOcLEVOEL 0UTE £xeL vofAnOei moog aELordoynen oe ko néco.
ATOVOL0 OYETINNG ETLOTOMG €)EL OOV AITOTENETUO. TN U1 TTQOMONON Yo AELOAOYNON TNG OUYAEXQLUE-
VNG €QYOLOLOG.

INueLmTéoV, OTL xdOe VIToPANOEloa TQOS ®QILOM EQYNOLO OEV EMLOTQEPETAL OTOV VITEVOUVO GUYYQU.-
@0, TTANV TNG TEQLITTMOEWGS TTOV OYETLXT altnon €xel vatatebel 0Ty FQOUUATELD KOTE TNV AQ)Y XY VITO-
Boin. Emiong, yio AOyoug 0.0yelofeTnong, *oAoUVTaL oL oVYYQUQEIS OTTWS GUVUITORGALOVY UE TNV Ha-
1d0e0m QO OELOAOYNON TNG £QYAGTOS TOVS XAl GUVTOUO BloyQaguxd Enueimua.
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ALaU0QQPWOT) TEQLEYOUEVOV VTOPALLOUEVIIS EQYOTIAS

» Aopn) Kewuévov. To xeipevo va elvar yoouuévo, oe hewnd xaQti A4 (ot pio mheved), drho OLdoTL-
%0, LOVOOTNAO, OPNVOVTAS 0LQXETO TTAEVQLXO % MQO OEELA KOl AQLOTEQE TNG OEALDAS YLoL VtodelEelg amd
TOVG %QLTES, ROTA TTQOTIUNOM, e xooxTies Times New Roman 12 pts. (;thny 1oV T{TAOV, TV OVOUd-
TOV %ol OLEVOVVOEMY TOV GUYYQOQEMY, TNG TTEQIAMYMG KAl TEAOS TV YQUUUATWV 0TLS MEEELS ®AELOLd
now otLg AeCavreg). Katd v ovyyoagn va axolovbeitan 1 eEng 0e1d moovoiaons Tmv eVOTHTOV TG
eovaotog: Tithog, Zvyyoagéas, Aevbuvon ovyyoagéa, Teoilnym, AéEels xAewdid, KUgLo xeluevo eo-
yaotag, Evyaouoties (.. mos yoonyovs), IMooaotruate, Bifiioyoagica, Extevic Iegidnyn ota
Ayylud, Avoyodupota-Ewxoves xou Iivaxes, AeCavres Avoyoouudtov-Ewxovav xow ITivdxwv.

» Tvotnna Movadmv, Madnuatizd Topfora xar tvmor. Katd v moQovaiaon pueyedmv mov expd-
COVTOL Ue OLOLOTALOELS AL YEVLXG O TEYVIXA OEUaTa OL oUYYQaQeElS OQELAOVY VOl X ONOLUOTOLOVV TO Atg-
Ovég Xvotnua Movadov (S.1.).

Elval opumg ouvatov, epdoov xel emLxQotnoet 1 ovvnBieTol OLapoQeTLrd, Vo TOQUOETOVTAL ETTLITQO-
obéTwg, UEon o€ TaQEVOEDELS, OL TLUES UeYEDDV eEXPQUOUEVES 0€ LOVAdES AALOV ZVOTHUOTOS MOV
OwV. KAOOUOTIES TTOQUOTAOELS TTQETEL VOL OTTODIOOVTAL WIS TN YOUUUN TOV #KAAOUNTOS, AAAG e TOV
aQLOUNTY, UETA OLEOTNUO KO OTN GUVEXELD. TOV TTOQUVOUAOTH VYPmUEVO oty (—1) dvvaun). ‘Etol yod-
getow: m s~ nar oyxu m/s, | ms™ 1. Pilec maoaotdoemy 1 aodumv moémel vo amrodidovial mg e
K\elvetol 1 m00dotaon Héoo o€ TOQEVOEDELS KOL OTNV CUVEXELD VPOVETOL 0TN (BTt 1 aQvnTuxy,
uwooPg dexadLrov 0LBov) duvaun mov astodidel T ita. TTgoxeluévou ya oiles aQLOUMV Ogv elval
VITOYQEMTIXO VO xonotuoronbovv mapeviéoels. OAoL oL noBnUaTXol xoQuxTEES 1 CVUUPOLD. TOV
YONOLUOTTOLOVVTOL 08 ULOL EQYOOL0L TTQETEL VO, EQUNVEVOVTAL UECO OTO RelUEVO VIOyQemTLrd. Ola T
£Y0VTa OLOOTAOELS UeYEON TTOV elpaviCovTal o LoONUOTIHES EELOMOELS, 1) EEXMQU, TTQETTEL VO 0TTOd(-
OOVTOL 0TS OMWOTES TOVG OLOOTAOELS.

* Tithog Egyaciag, Ovona, Oton xar Atevduven a0z Xvyyoagéa. O TITAOG TG £QYOOLOC TTQETEL VO
elval ooy g ®al EVVOLOAOYLXG VO, ATTOOLOEL TTLOTA TO BEUO TNG EQYAOLOGS. XNULKES EVOELS, 1) LOOMUOL-
TUXOL TUITOL OEV TTQETEL VAL EULQPOVICOVTOL OTOV TITAO. ZTNV TEQLITTWON TTOV 1) EQYNOLN 0LPOQH TUYKEXQL-
UEVY YEWYQOQLXY TTEQLOYN, TTQETTEL VO OVAYQAWETAL (OTOV TiTAO) TO GvVOUd NG TTeEQLOYNS. Extog tov
0vOIOTog, TG Béong %ol Tng OLeVBUVONG, OTOLYELD TTOV APOQOVV XAOE UENOC TNG ETLOTNUOVIANG OUG-
00g, Ba TEETEL VO AVOLYQAQPETOL, VITOYQEWTLXA, 1 TNAEPWVIXY KL NAEXTQOVLXY dLeVBUVOT TOV VITeVO-
VOV OVYYQU(EQ (TO GTOUO TTOV EMPOVILETAL VO EXTTQOOMITEL TNV EMLOTNUOVIXT OUAda), oV BEPata dLa-
Oétel fax zou e-mail. To OVOUOTO TOV UEADY ULOG ETLOTNUOVIANG OUAO0S TOQUOETOVTOL AQUOUNUEVT. e
TN O€LQJ. TTOV EUPOVICOVTOL 0TIV £QY00LA, e LAY IXOVS aQLBIOVS 0TO TENOG TOV emTwVvVUoV. Ta a-
06deryua, Jones') K.L., Petridis@, P.R. EmutAéov, yuo. va EeymoileL, To ETdVULO Tov VITevduvou ovy-
YOOPEX (PEQEL VITOYOGUULOT.

* Iegidym. H Vmaoén IegiAnymg otnv 0.0yn »ae eQyaotag etval vroyoewtixy. H ITegilmym, mov dev
TTQEmeL va. EemeQvd TG 250 AéEerg, elval (o oUVTOUN CALG TANONG TOQOVOLOON TV BUCIXMY onuel-
®V/uefOOMV/UTOTELEOUATWOV TTOV TTQOXVITOVV 1} Atodidovv xdOe eQyaoia. Ztnv ITegihmpn Oev moérmel
VoL UTTEQYOVV BUBALOYQUPLXES OVAPOQES, 1) eTTAVAAYM TOV TiTAOV. KdOe eQyaoia yoauuévn ota EAAn-
vixd, oémeL va ovvodeveTal oo o Extevn Tlegidnyn 1000-1500 AéEewv, yoauuévn oto Ayyhxd,
enmuTthéov g vovovirig Iegiinyng ota EAMvird. H Extevic vty ITegiAnym tomobeteitol auéows
uetd ™ Biphroyoacpio.

 A¢Eeig Khewdud. EmiAéETe 5-6 MéEelg mov 0ToLyelofeToNV, avapEéQOVTL, 1) KoL EXPQALOVV EVVOLOAO-
YWHE TUUOTO TNG €QYAOLAC, EECLQOVUEVIV QUTMV TOV TLTAOV.
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» Keipevo. To xeipevo (yoauuévo ue Word97, 1| vemteQn éxdoomn) xdbe eQyaoiag ywoiletal og evotn-
TEC %Ol ®GOE EVOTNTA 08 VITO-eVOTNTES, OLES e €vTovovg TITAOVS aQLOUMUEVOUS SLODOYIE KAl PEQO-
UEVOUC OF ULCL YQOUUY, TTOV YWQILETAL (e OLAOTNUA OTTO TNV OUEcWS eTOUEVN TTadyoopo. H Eloayw-
YN OITOTEAEL TNV TTQMTYN EVOTNTO. TOV ®VQLWS XELUEVOV, £TOL, onueldvetal: 1. Ewwaywyn. Zmv Ewoayo-
YN TOQAOETOVTAL: (0) AVOQOQES 0TN (TTQOCMAUTN ®VQIWS) PLBALOYQAPIC, TOV ROAVITOVV TANQWS TO
VITAQYOV ETLOTNUOVLXO VITORAOQO TO OYETILOUEVO UE TO YVIOOTIXO OVILXEIUEVO TNG TTQOS dNUoaievon
eQyaotog. (B) Ou Adyol Tov VITOOTNQILOVY %Al UVAOELKVVIOUY TO ETLOTNUOVIXA «(QNOLUO», «TQWTOTV-
TTO», M| «XOLVOTOUO» TNG €QYOOLOC, TAVTOTE 08 0YE0T e TIS TTQONYOVUEVES TTQOOTAOELES. OL VITO-eVO-
™TES, EPOCOV VITAQYOVYV, 0QLOUOVVTAL OLAOOY XA e TTQMTO TOV CQLOUO TNG EVOTNTAC, TELELD KOl OTN
OUVEYELD TOV AQLOUO TNG VITO-EVOTNTOS. Ze ®ADE £QY00L0, TQEMEL VO CUUTTEQLAAUBAVETOL ULLCL TEAEVTALLQL
EVOTNTO OTNV OTTOLOL VO, OVOLPEQOVTOL TC. CUUITEQUOUATO. OITO TO. TTQOXVITTOVTA. OITOTELEOUATA, RODWS
%O TTQOTAOELS YLOL TTEQULTEQW EQEVVOL XOLL OLVATTTVEN Ue 0TOY0 TN felTiowon Tov peyebwv. OmoTe 0TO *el-
UEVO YIVETOL TOQOVOLOON UaONUOTIXOV ELomoemy, 1| TUTwY, Bo TEEMEL Vo, yonoLpomoLeital o MS
Equation Editor (Ota0¢0110g 0¢ OAeg TLS EXOO0ELS TOV TTQOYQAUUATOS YOUpNS *xeLtuévoy Word).

» Evyagiotieg. =t O¢on ovt ava@éQovial O00L GUVELGEPEQOY, OLXOVOULXA 1| OLALPOQETIXA, OTNV
TTQOYUATMON TOV EQEVVNTIXOV £QYOV OTOTELECUO. TOV OTTOLOV ELVAL 1] TTQOG ONUOGLEVON eQYaT(a.

« MMagaTinata. Moxgooxehels panuatinég amodelEels, avaloELS TOV EVOLOQPEQOVY OTTOXAELOTIXA.
TOVG TTAEOV €LOLKOVS, 1) AVOAVTIXO VALXO VITOOTHOLENS Déoewv 0To nelpevo wdbe egyaoiag, moémel va
tomobeteital pe T woepn IaaQTIUATOC, £VOS 1) 1AL TEQLOTOTEQWY, e dLodoy 1} ovopaoia, Jt.y. [la-
odotua A, TTaedotnua B, #.0.%. EELONOOELS, ELXOVES, YQUPNUOTOL, TTVOXES AT GTOLYELC ALQLOUOVVTOL
OLAdOY LA PEQOVTAC TO YQUUUA TOV TTAQAQTNUATOS 0TO 0molo €xouv evowuotmbet. Tivaxag A.1, TTi-
varog A.2, Ewdvo B.1, %.0.%..

* Biprroyoagia, 1 Katdaroyog Bipioygagizmv Avagogmv. Oleg oL PUPALOYQAQPLXES OIVOPOQES KL UO-

VOV QUTEG, TTOV VITAQYOVY 0TO XELUEVO KADE EQYOOLAG, TTQETEL VO, XOTOWQOVVTAL OAPANTIXE Ue Fdon

TO EMMVUUO TOV TTRMTOV OVYYQUQPEQ 08 XATAAOYO VIt TOV TiTAO BifAtoyoagic, TOV ®UTO)MQEITAL |-

16 10 TT0QuQTHUATA OV VITAQYOVYV, SLOPOQETIXG. AUESMS UETA TNV TEAEVTALO EVOTNTA TOV KELUEVOD.

ITowv v vitofoln mog aELohdynon, #abe eQyacia TQETEL Va. eEAEYYETAL YLO. TNV 0QBOTNTA EUPAVLONG

g %#d0e avopoAs, TOOO WS TQOG T OVOUOTA TWV OVYYQUPEMY %Ol TOV £TOVS ONUOcievong, GO0 Kal

¢ OGS TNV TTQovotaomn oty Bifitoyoapia. o Tnv 000N avagoQd e oUVIUNom Tou TiTAOV TQO-

UELUEVO TTEQL OLEOVADV ETLOTNUOVIXWDV TTEQLOOLKMYV, VITAQYEL OYETIXOS TTLVAXAGS UE TA OVOUATO TWV TTE-

owodumv oto World List of Scientific Periodicals, 41 Edition. Olec o eQyaoteg mov virofdAloval

1og a&lordynon oty EEEE moémel va axoAovbolv Toug eENG ®avOVES OUYYQOUPNS YLC CVOPOQES 0T

BuphLoyapia:

Hagodeiynota TEQUITTOOEDY AVAPOQOV YEVOUEVOY UECE GTO AEIUEVO

— Thompson (1990), 1} (Thompson, 1990), av eivar évag UGvVo oVYYQOpENG.

— Thompson and Clog (1996), 1 (Thompson and Clog, 1996), av gival 000 oL GVYYQUELS.

— Thompson et al. (1997), n (Thompson et al., 1997), ov eivar Tdvw ord V0 OL GUYYQUPELS.

— Thompson, 1990; Thompson and Clog, 1996; Thompson et al., 1997), av yivovtal ovagoQég o€ mtd-
v otd Vo eQYaOieS.

— (Thompson, 1990a; 1990b), oV avopEQOVTOL dVO 1 TEQLOOOTEQES EQYAOLES TOV LOLOV OUYYQUPE.

Hogadeiyuata douijs Tagoveiasns xataywenuévov oto Bifitoyoagixzo Katdioyo avagooov.

— Anuocigvon oe Emetnuovizo Iegrodizo. Exmdvupo xou aQywmd xabe ovyyopéa, (€1og dnuooiev-
ong), Tithog eQyactag, ITANENS TITAOS TOU TEQLOOLXOU, 0EIBNnog TOMOV/0QLOUOS TeEVKOVS, 0eMIOES
(0T6-uéy QL) 0TO TEVYOG OMUOTIEVONS.
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Lo TopadeLyuo:
Thompson D.C., Clog R., and Batman A.Q. (1997). Global and diffuse solar irradiance models. Solar
Energy, 23/5, 208-216.

— A6 oehideg prfriov. Emmvuuo, xal aQyind xdbe ovyyoopéa, (€1og éxdoong), TitAog fipAiov, oehi-

0gg 010 PPALO (amd-uéyoL), AQuBnog Exdoong, Ovoua xat TOAN eXO0TIXOV OLXOV.

Lo TopadeLyuo:

Duffie J.A., and Beckman W.A. (1991), Solar Engineering of Thermal Processes, pp. 68-83, 2"
Edition, Wiley Interscience, N.Y.

— Avaxoivoon og Xuvedgro. Ovoua, oL aQyrd xdbe ovyyapéa, (€1og Zuvedgiov), Tithog avaxot-
vwong, TitAog téuov Ioaxtixwy, Ovoud outov (-0V) OV eiye TV EMLUELELD TNG EXO00NS TOV TO-
uwov Twv IQaxTXMV (ATTO-UEKQL), LEQOS TTOV EMOfE XMQO TO ZUVEDQLO.

T TopadeLyuo:
Marble D.G. (1987). UV-B induced human tissue disorders. In Proceedings of Solar Energy World
Congress, Homested H. and Elbow K. (Eds), pp. 1256-1265, Ithaki, Greece.

» Ewoveg, Noaginata, Mivaxeg. KdOe etxdva, yoagmuo 1 Tivoxag Tov VtdQyeL 0Tnv eQYAoio TQETEL,
VITOYQEMTIXG, VO OVOPEQETOL KUL UEGA OTO KelUevo. O ELROVES, TO YQUPNUOTO KOL OL TTEVOXES TTOV
AVOQPEQOVTOL OTNV QYOOI TOOASIOOVTOL XOTAE TO OTAALO TNG AELOAGYNONG 08 AVO UOQWEC:

(0) Extvrouéve oe ovaAoyo dQLotng ToldTnTag xaQTi (xae meQimtmwon oe EexmoLoty oehida, ue
AeCavTo 0To ®dTm UEQOS TG 0eAidag) %ol TortobeTovueva o€ xdOe avTiyQapo TS €QY0oiag, OLo-
doyud, auéoms uetd ™ Biphloyoapia.

() X& nogyn nhextovixodv agyeimv, £va aQyelo Yo ®dOe yodagnua, exxova 1 Tivoxra (uovov agyeic
pex, jpg, cif, xls, tif, org, cdr yivovrou dextd).

To uéyebog %ol oL PUOLKES OLOOTAOELS TV ELXOVOV, YQOENUATWV XOL TILVOXWV TTQETEL VO ELVOL KO-

TAAANAO %Ol avEAOYO TOU UeYE00US TV YQUUUATOV/0QLOUMY TTOV €ouv xonoluomombel o” auTd.

EmutAéov, oQelhovv va ival evavayvmoTa %ol UETE TNV ouixQuvon (stegimov 50%) ov Ba vrootovy

%©atd TV extimwon oty EEEE. Ol ta YQopiuoTa, ®AJT. TQETEL VO 0QUOUOUVTOL XATE ROTNYOQLO, UE

TN 0eLQd EUPAVLONG %Ol TAQOVOLAONG 0TO KELUEVO, GUVOOEVOUEVH ATTO TN OYETIXT AeCAVTAL.

o AeCavreg. Kabe yodgpnua, euova, Tivorog ouvodeveTal atd o eleEnynuotixt) AeCava, Tov ouvo-
OgVEL TO EXTUTTMUEVO OVTIYQUQO TOV YQUPNUATOS KATT. TOTODETOVUEVN 0TO ®ATW WEQOS TNG OEALDAC.
Emutooobétwg, maadidetar éva floppy disk, § CD-ROM ue dheg tig heChvteg o.ouOunuéveg »atd. oeL-
004 elpdaviong 0To xelievo yuo xdBe xoTnyoQia EexmELOTA (TT.). ROTNYOQL ELLOVES, RATNYOQLO YQUPY-
UaTa, ®oTNyoQia mivaxes), oe LoeEl NAEXTQOVLXOV aQyetov *.doc (Word97 1) veihteQo). Etol, o€ ®d-
Oe mepimtowon eugaviCovial: ZVHVTUNoN OVOUACLaS ®aTnyoQtag, Tehela, aQuindg, tedelo xal oTn ovvé-
yewo m avtiotoryn AeCavra. T modderyua: Fig. 1. Model simulation results vs. measurements of daily
diffuse solar irradiance. ITivaxog 1. 'Evtaon dudyving nhloxng axtivoBoiiag yia ®dOe doa not nuéQa
%0t TO Wivo. Iovhio 1999, oe W m—2.

* Aot Xvvodevtind Xrovgeie YrootioiEns. EQyaoieg mov TQoyuaTevovToL eEELOLXEVUEVES TTEQL-
TTTAOOELS, N UEYAANG €XTAONG AVOADOELS TTOV ATTOTENOVV OUVEXELD GAAMY, Bo TTQEMEL VO OUVOOEVOVTAL,
%OTA TO TEMTO 0TAOLO TNG LItoPfoing Tovg otnv EEEE, e ®atdAANAOv TeQLEXOUEVOD VALKO VITOOTH-
QLENG (L. OVTEYQUPO. ECMTEQIXMV ONUOCLEVOEMY, CVOQPOQMYV, EQYLOLMYV, (Q0QMV VITd dNUOGievom,
%ATL.) 7OV OgV elval eUxOA0 OLABECLUO OTOV EVQUTEQO EMLOTNUOVLXO Y(DQO. To VALK avtd Ba fontnoet
TOVG OELOAOYNTES OTNV %QLOM TNG €QYNOLOC.
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* Awwdixacio Yropolng Oetixa AEoloynuévng Egyaciag (tehxn gpaon). Méoa o€ %QoVixo OLE.otnua
oV (3) unvev ord ™V TEQaAaRN TS éxbeong aELoAdYNONG TMV XQLTMV, O VITEVBVVOS OUYYQUPENS,
oV TQOPElL 0TS OYeTHES OANAYES 1 HaL avODEWQNOELS TTOV TTQOTEIVOVTAL (0V TTQOTE(VOVTAL) aTd
TOVG %QLTES, OELAEL VO TTAQOOMOEL, 1) Va. oTelhel et arodei&et, otnv Toapuateio tng EEEE ta eEng:

1. Toie (3) mhnon avriyoaga TG avodemENUEVNS €QY00T0C, TTAVTO CUUPMOVO UE TLS VITOOEIEELS
TV %QLTAV. ‘Oheg oL 0OANOYES, 1| ®OL AVOOEMQONOELS, TTQETTEL VO ONUELDHVOVTOL KOL VO VITOOEL-
UVVOVTOL LEGOL OTO RELUEVO, OTTOV £X0UVV YiVeL, 0e OML TaL avTiyQapa. Kdbe avtiyoopo moérmel va
OVVOOEVETOL ROL atd wiol extevy steQiAnyn 1000-1500 AéEewv ota Ayyhxd.

2. ‘Eva (1) floppy disk, 1 CD-ROM pe OAa T OYETIRE 0Q)eln (HELUEVOU ROL YQUPLAMDV), CUUPO-
V0. UE TLG 0OMYIES OUYYYQOMNS.

3. Yroyeyoouuévn (a6 tov vevbuvo ovyyoagéa) Exietodn, 0Ty omoio vo ONADOVETAL 1) atodo-
M TS 0ELOAOYNONG TV RQLTMV, KBNS ®aL OTL N TeEAM® 0VOUOOQMON TS VITOBOAAOUEVNS OVOL-
Bewonuévng eQyaoiog éyLve CUIPOVO TOOS OLES TLC YEVOUEVES OITO TOUS KOLTES VITOOEIEELC. Ze
TEQUITMON TTOV N AELOAGYNON KQOLTI} OEV YIVETOL OTTOOEXTY OITO TOV VITEVHUVO OUYYQUpEN KQLVO-
UEVNG £QY0(0C, AUTOS (0 OVYYQUPENS) OQElAEL OTTWS TTQOOXOUIOEL (EVTOG TTQOPAETOUEVOL dLOL-
OTHUOTOS TV TOLMV UNVMV OITO TNV XOLVOTTOINON NG OYETIXNG €x0e0Ng) ROTAAANAA %Ol OVOL-
YVOQLOUEVOD KVQOVS OTTOOELUTING OTOLYELDL, € TCL OTTOL0. OVOLAOTLXE. OLVOLQOVVTOL, 1) OLVTLXQOV-
OVTOL MG OBAOLUES, OL VITOOELXVUOUEVES 0TIV OELOAGYNOT TOU XQLTY| EVEQYELES.

Yook} €QY00t0g EXTOC TNG OVITEQW OLAOLXAGTOG OV YIVETOL OEXTT, EVA) AUTOUATMGS TTOVEL 1) TTQOM-
Onon g ev Aoyw eQyaoiag TQog dnuoaievon.
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Aims and Scope of the Scientific Journal

Journal of Applied Research Review (JARR), the official journal of the Technological Education In-
stitute of Piraeus, is devoted to the presentation of properly judged (two referees, usually) original pa-
pers. Papers in the areas of Engineering, Physics, Mathematics, Arts, Social Sciences and Humanities
handing in any way administrative, economic, historical, and political aspects are welcome. Main aims
of JARR are to provide a scientific understanding of novel results or analysis, and to serve as a source of
information on research and development in these fields.

Instructions for Authors

JARR welcomes manuscripts, not preniously published in any other journal, written in Greek, or
English (authors of articles written in English whose native tongue is not English are advised to have their
manuscripts edited by someone skilled in English prior to submission). An acceptable manuscript must
reflect a thorough knowledge and review of the relevant literature indicated by references to prior pub-
lications, or presentations.

Manuscripts must be submitted in the format outlined below. Originally, Three (3) copies must be
delivered to the Editorial Office (Journal of Applied Research, TEI of Piraeus, 250 Thinon & P. Ral-
li Avenue, 12244 Aegaleo, Greece). After approval and within a 3month period from official notifica-
tion of acceptance, three (3) revised copies are delivered to the Editorial Office accompanied by a
diskette (or CD-ROM) containing an identical copy of the manuscript (Word97 or later), as well as oll
illustration and caption files. Note that unless requested at submission, the Editorial Office will not re-
turn the original manuscripts, or disks to the authors at any stage of the process. Every submitted man-
uscript must be accompanied by a covering letter stating that the manuscript neither has been published
in nor submitted to a journal preniously. In addition, a short C.V. of the authors involved is welcome at
submission.

Manuscript Format

» Manuscript Layout. All copies of the manuscript must be double-spaced, single-column, on one side of
A4 white sheets of paper, leaving ample left and right margins, preferably using 12 pts Times New Roman
characters on main text (smaller size for Affiliation, Abstract, key words and captions, accordingly).
Maximum manuscript lenght should be kept at less than 20 pages (all pages numbered consecutively) in-
cluding diagrams, references and tables, with text not exceeding 6500 words. Follow this order when typ-
ing manuscripts: Title, Authors (s), Affiliations, Abstract, Key words, Text, Acknowledgements, Appen-
dix, References, Illustrations, Captions.

» Units of Measure, Mathematical symbols and Formulae. Authors of technical papers are strongly
advised to use S.I. units throughout their work, providing alternate units in parentheses for convenience,
when necessary. When writing fractions, pleace use negative exponents rather than the fraction sign/ and
leave space between symbols, e.g. m s~!, not ms~! or m/s. Where showing roots, the radical sign should
be avoided. To indicate roots, use positive (or negative) exponents, accordingly. Formulae should be
composed carefully and with the utmost economy. Numbers that identify equations should be placed at
the right-hand margin in parentheses. All symbols used (mathematical, or otherwise) are to be explained
in the text. In equations, all (dimensional) figures are to be given with units.
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« Title, Author’s names and Affiliation. Title should be informative, short and precise in describing
the full article. Avoid chemical formulae in title. If the paper covers a specific location, this should usu-
ally be mentioned in the title. The affiliation should be as concise as possible, including complete mailing
address, corresponding author’s telephone and fax numbers, and e-mail address (if available). When more
than one affiliation (co-authors), please use superscript (), @, etc after each co-author’s name. In addi-
tion, the corresponding author’s name is to be identified by underlining the surname.

« Abstract. An abstract not exceeding 250 words is required at the beginning of each paper. Abstracts
should be complete in themselves giving all main points of the paper, without repeating title, or making
reference citations, but summarizing conclusions/ results obtained, or method(s) used.

» Key words. Include five or six key words (avoid words used in the title) illustrating substantial points
or features in the work.

« Text. Text in the manuscript is to be divided into sections, each section with a separate heading bold
typed on a line of its own, numbered consecutively. The first section should be an Introduction. Intro-
duction offers a scientific background by going throught the literature review, and indicating the rea-
sons for making the paper by explaining and (or) defending how the particular work is an advance on
previous effocts. Subsections, when needed, should bear the section number followed by the consecutive
subsection number, the two separated by a dot. A final section title Conclusions (or Concluding Re-
marks) must be included at the end of the text. When writing in electronic form, only Word97 files (or
later versions) are acceptable. Mathematical equations, in the proper character size and appearance,
should be written using the MS Equation Editor (available to all Word versions).

» Acknowledgements. Any provisional funding, and or help granted, if there are any, should be men-
tioned in this separate paragraph placed right after the main text.

« Appendix. Lengthy mathematical analyses, items of interest only to specialists, model formulations, or
other material that are subordinate to the main theme of the article should normally be put into one or
more appendices titled accordingly A, B, etc. Equations, Figures, and Tables in the appendix A are la-
beted and numbered consecutively, (i. e. Eqt. (A4), Fig. A1, Table A, etc.).

 References. All articles cited in the text should be presented in a list of references following the Ap-
pendix (if there is one), or otherwise right after the main text of the manuscript. References shown in
the References List should be arranged alphabetically by author’s last name. Before submitting their
manuscript, authors should compare text citations with bibliographic listings shown under the “Refer-
ences List” section to ensure completeness. Also, manuscript should be carefully checked to ensure that
the spelling of author’s names and dates are correct and in agreement in the text as well as in the Refer-
ences List. Journal title abbreviations given in the References List must follow those given in the World
List of Scintific Periodicals, 4™ Edition. In general, references should be given in the following form:

Where cited in the text

— Thompson (1990), or (Thompson, 1990), if only one author.

— Thompson and Clog (1996), or (Thompson and Clog, 1996), if two authors.

— Thompson et al. (1997), or (Thompson et al., 1997), if more than two authors.

— Thompson, 1990; Thompson and Clog, 1996; Thompson et al., 1997), if two or more references are
cited together.

— (Thompson, 1990a; 1990b), if two (or more) same author articles published the same year are cited
together.
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Where listed in the References List

1. Journal article. Author’s name(s), initials, (year of publication), title, full periodical title name, vol-
ume number/issue number, and inclusive page numbers. For example:
Thompson D.C., Clog R., and Batman A.Q., (1997). Global and diffuse solar irradiance models. Solar
Energy, 23/5, 208-216.

2. Book. Author’s name(s), initials, (year of publication), Title, inclusive page numbers, Edition, pub-
lisher’s name and location. For example:
Duffie J.A., and Beckman W.A. (1991), Solar Engineering of Thermal Processes, pp. 68-83, 2" Edi-
tion, Wiley Interscience, N.Y.

3. Conference article. Author’s name(s), initials, (year of Conference), title, volume of Proceedings,
Editor(s), inclusive page numbers, location. For example:
Marble D.G. (1987). U.V.-B induced human tissue disorders. In Proceedings of Solar Energy World
Congress, Homested H. and Elbow K. (Eds), pp. 1256-125, Ithaki, Greece.

« [llustrations (Tables, Pictures, Figures, Drawings). All illustrations shown must be referred to in
the text. They are included in the text following the References List. Each illustration should be provid-
ed as a separate electronic file (in a floppy, or CD-ROM), and as a good quality print out hardcopy
(one illustration per page A4) placed right after the References List. Only PCX, JPG, CIF, XLS, TIF,
ORG, CDR electronic files for drawings, charts, or pictures can be accepted. Make sure that the physical
dimensions of each illustration provided are appropriate for the dimensions of the JARR page. Illustra-
tions should be numbered according to their sequence in the text using appropriate naming convention
and must be accompanied by a suitable caption, e.g. Fig. 1. Model simulation results vs. measurements
of daily diffuse solar irradiance.

« Captions. Illustrations and Tables must have a caption. Captions are numbered consecutively for each
category and they are placed in the manuscript following Illustrations. In addition, they are provided in
electronic form in floppy disk, or a CD-ROM as separate (Word97 or later) files.

« Initial Manuscript Submission Supporting Material. Manuscripts presenting particular and (or)
lengthy modeling studies should be accompanied at the refereeing stage (initial submission) by copies of
relevant supporting material e.g. internal reports, items in press, etc.

 Revised Manuscript Submission Procedure. Within a period of three (3) months after receiving
referee notes regarding the submitted paper, followed by the necessary interventions (additions, cuts, al-
terations, corrections), authors are to turn in three (3) copies of the revised manuscript, plus a floppy
disk (or CD-ROM) with all files. Highlight and indicate all interventions performed on the 3 submitted
manuscripts. Please, make sure that a brief letter/note is included and delivered with the rest of the
package expressing corresponding author’s response/conformation to the referee’s comments.



