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Ontwk1) Tov Evkieion
ko Kopmolopopen Avtiinyn tov X@pov

A.M. KOYPNIATH
Ap Apyrtéktov Mnyavikog, Bondog E.M.I1.

Hlepiznyn

H mpoomtikiy ¢ yemuetpikd oOGTHUG. OTEIKOVIONS EPapUOcOnKe
KoTd TV Avayévvnon, aviiel Opws v katoywyn e omo Ty KAAol-
ki Apyoudtnra. H mpaoty yporth mpocéyyion oo mpofiiuato. e
OTTIKNG QVTIANWNG, OTWS ELYOV TPOKOWEL AmO TNV TOPATHPNON KOl
0V EQapLOYN TV oTTIKOY Vouwv oty Téyvy ka1 v Apyitextovikn
ano tov 5° r.X. ouwva, yiveton péoa ano g mpotdoels e OnTikng
100 Evkleion. Emmléov, 1 kaumvlopopen aviiAnyn oo xwpov, wov
ovadvetor aro tig mpotdoels e Evideideiog Ortikng, mpooovatoli-
(&1 mpog Eva, aOaTNUG. KOUTOASYPOUILMDY TPOOTTIKMV OTEIKOVICEDY,
70 OT0L0 0& TOALEG TEPIMTWOEIS OTOIOEL ATOTEAEGUATIKOTEP AT
mv ev0dypouUn TPOOTTIKY TNV OTTIKI LOG EUTELPLAL.

1. TENIKA

H mepiodog g Avayévvnong yopaktnpicOnke and pio
GTPOPN TPOG TN OKEYT Kot TNV TEYVN TV KAAGIKOV ¥pOvaV.
H Téyvn yivetatl avOpmOTOKEVTPIKT KOt LUNTIKY, OL 68 KOAAL-
TEYVEG OVATPEYOLV GE OPYOIES TNYES KOl LEAETOVV TO €PYO
TOV apyoiov ehocdemv kot padnpotikov. Kailtéyves pe
gupl medio yvdoewv, 6mwg o Leon Batista Alberti, o Piero
della Francesca, o Leonardo da Vinci x.d., ot omoiot kot
edpolwoay TN YEMUETPIKN TPOOTTIKY HEHOSO OamEOVIONG,
eUmAOLTI{OVV TIG YVAGELS TOVS Y10 TNV OTTIKY AVTIANYN 0o
apyoio Kelpeva kot gdkoTEp omd v Evikeidelo Omtikn,
OTIMG POIVETUL OO AVOPOPES TOVG GE OLAPOopa oNuEio TV
peretdv toug. O omtikds kdvog tov Evkdeion, e kopven to
otabepd onueio opdoewg, yivetoaw ywo tov Alberti otk
TUPOIOO KOL 1) TOUN TNG LE TO EMIMESO TOV TIVOKO 00Myel
GTNV TPOOTTIKY ATEKOVIOT).

Ot koAMTEYVEG, 01 0TTOiol HEAETNCAY KOl EQAPLOGOV TNV
mpoonTikn, TpoPfAnpatifoviay yia Tig Sopopég petasd onti-
KNG avTiANYNG KOl TPOOTTIKNG OMEIKOVIONG KOl TAPETEUTAY
apeca M éppeco oty Otk tov Evkdeidn. O Pierro della
Francesca emonpaivet [1] 0Tt 1 yovia 6Ny Kopuen TOL ONTTL-
KOV KOVOL TPEMEL VoL EIval LKPY], DGTE VO OTOPEVYOVTOL Ol
TOPALOPPAOCELS oTa AKpa TG ewdvag. O Leonardo da Vinci
[2], oV “Tlepl Zoypoekns” Tpaypoteio Tov, mapotnpei 0Tt
YropAnOnxe: 15.3.1999 Eyive dexriy: 19.7.1999

foa peyén pe v amopdkpuven amd to onueio oploems
aneicovilovtatl va av&hvovv o péyeboc, evod Ba émpeme va
elottovvion. H avapevouevn eldttwon tov peyébovg Oo
TPOEKVTTE, €AV O TIVOKOG OTEWOVIONG NTAV GOEAPIKOC. Me
TIG TOPOTNPNOELG OVTEG KATUATYEL GTNV KAUTLAOLOPPT Oed-
pPNGT TOL YOPOVL, 1 OTOiC NTAV YVOGTH HON 0O TOLG KAUGL-
KoVG ¥PpOVOLS Kat TNV onoia giye dtoutvmoet o EvkAeiong [3]
omv Ontikn tov. O 610G TPOPANUATICUOS, TOL TPOEKLYE
amd TV OVAYKT VOTOVPOAISTIKOV OmEKoVicemy kot oyetile-
Tt pe TV evkAgideta Bedpnon g KOUTLAOLOPENS OVTIAN-
YNG TOV YMPOV, dSTLADVETAL amd dAPopovg BewpnTIKODG
Kot KOAMTEYVEG.

[epi ta péoa tov 1500 awdva o EAPetog {wypdpog Konrad
Witz [4] omodidel To apyLTeKTOVIKG GTOLYELD OTOVG TTIVOKESG
TOV pe Kapmoleg, eved o ['dhiog kaAltéyvng Jean Fouquet
OTIS HIVIOTOVPES TOV YPNOIUOTOLEL EVTOVEG KOUTVAOTITES.
Iopodpoteg KapmOAES YPNGLLOTOLOVY GTA EPYOL TOVS OL KOAAL-
téyveg Carel Fabritus (1652), JM.W Turner (1828) kot Wil-
liam Herdman (1853), evd ot Oswpnrikoi, Onwg o Baltassare
Lanci (1557), o xabnyntg Ipoontikng Thomas Malton [5]
(1779) kau o kabnyntig Guido Hack [6] (1879), avaAidovy
KOl 0VOTTOGGOLVY TIG OPYES LG KOUTVAGYPOUNG TPOOTTIKNG.

I[epi o péoa tov 200V awdva o M.C. Escher mpoceyyilet
ot MBoypagieg Tov [7] TV KOUTOAGYPOLLY ATEKOVIOT
HEC® TOPNG TNG OTTIKNG OECUNG OO pio KOAVOPIKN EMLPE-
vewn, eved ot Bempntikol A. Barre kot A. Flocon [8] pe
peiétn tovg “La Perspective Curvilligne” avaAdovv ti¢ mpo-
OTTIKES OMEIKOVIGELG TOV TPOKVLATOLV Ot TNV TOWN| TNG OTTL-
KNG O£0UNG LE COPALPIKT ETLPAVELL KO T LETAPOPA, TG EIKO-
VOG OTO EMMEO HECH SLOPOPMOV TPLYMVOUETPIKMDY GYECEDV
KOl VTOLOYIGUMV.

O mpofAnuotionds owtde, dmwg avapépbnke, o omoiog
TPOEKLYE OO TNV AVAYKT VOTOVPUAIGTIKOV OTEIKOVIGEDV,
Booiletor oty evkAeideia Oedpnon TG KOUTLAOLOPENG
avtiAnyng tov ydpov, 1 omoia eivol 1 YEOUETPIKOTOUUEVT
KOTOYPOOY| TNG OTTIKNG EUTEPIRG, OTWS TPOEKLYE amd TNV
TapaTPNoN Kot TV avalitnon attiov Kot eEnynoswy.
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[paypart, oty EAAGSa, omd tov 70 ko tov 60 w.X.
adva, 6mov apyilel va dnpiovpyeitor 1 €vvolo TG EMGTN-
Ung, va. ova{ntovuvTan ot oLTieg Ko vor divovTotl EpUnVeies Tmv
QUWVOLEVOV, 1] TPOKTIKT YVOOT| divel Tn B€om tng otV gled-
Oepn avalnnon kot  BepnTikh Epgvva. Ot PILOGOQOL TG
loviog, amd Tov 60 T.X. aidva, S0TLAOVOLY OTOWELS Kol
Osopieg yio T @bon kot TOV AvOp®MTO, APVOVUEVOL VO
deyBodv TNV 0omoldNTOTE HVGTIKIOTIKN 1| VIEPPVOIKN
nmapéupaon, faciiopevot Oyt otn dedopév Yvdon oAAL 6TV
mapaTHPNoT Kol TNV opOn okéyn [9]. Ztnv téyvn ot amelKo-
vicelg Eepevyovy 6TAdSOKA OO TNV 0PYOIKT) OTATIKOTNTA KOt
oTPEPOVTOL oTNV avalTnon TG TPAYLOTIKOTNTOGC. XTOVG
KAOGIKOVG ¥pOvovg, 1 ehevbepio, mov mapotnpeitol oTov
tpomo Lmng, evvoel v erevBepn avalnTtnon oTiG EMCTANESG
Kot Tig Té€Yves. Ot PIAGG0QOL S10TLIOVOVY JAPOPES ATOYELS
Yo T Aetrtovpyio TG Opaong EMoNLAivovTag TV advvapio
NG VO, ODGEL AGPAAT GUUTEPUCHLOTO KOl Ol KOAATEXVEG TTPO-
onafodv vo amodMCoVY TNV OTTIKY eumelpio 660 UmopPovV
mo motd. Onmg eaivetal amd To dlacmOEvTo Keleva Tov
[MAdtwva [10], Tov Apiototédn [11], Tov Birpovfiov [12] ko
GALOV PIAOGOPMOV KOl GTOYAGTMV TNG ApYXOdTNTaG, O KO-
MTEYVEG, VTOTACGOVTOL GTOVG OTTIKOVE VOLOVE KOl EYKOTO-
Agimovv To aAnBwvo, mpoKeLEVOL va emTOYOLY TO oAnBopa-
vég kot to €0puluo aicntikd omotélecpo. H yvoon tov
OMTIKOV VOP®V Kot 1 eumelpicn To0G KAVEL 1KOvovg VoL Tpo-
BAETOVV TIG TOPALOPPDGELG TTOV THUVOV VO TPOEKVTITOY OTO
£€pyo TOVG Kot Vo eReUPaivovy HE TIC KOTAAANAEG OTTIKEG
S1opHdoElg 6T0 GTAG10 TNG LEAETNG.

2. H OIITIKH TOY EYKAEIAH

H npdt emompovikn Tpocéyyion 1oV OTTIKOV ovo-
pévev, amd pafnpotiky aroyr, yiveral amd tov Evieion,
tov 40 n.X. audVa, HECO OO TIG TPOTACELS TOV SLOTUTTMVEL
Kot amodetkvietl oty Ontikn Tov. Xt pedétn avti o Evkiei-
NG GLYKEVIPDOVEL KOl KOTOYPAPEL OAES TIG LEYPL TOTE EUTEL-
PIKEC YVDGELG YOP® amd TNV OMTIKY ovTIANYT Kot Emtyelpel
pio YEOUETPIKY EPUNVELL TOV OTTIKOV QOIVOUEVEMV.

Ta Bacwkd onueia, wov yapaktnpilovv v OTIK) TOL
Evkleidn kot o omoio amwotedovv T Péon TG TPOONTIKNG
Bewplog Kot TPOKTIKNG, EivaL:

® H xopmoAdpopen avtiAnyn tov ydpov, 1 omoio g opt-
opéva onpeto dratvmdvetor pntd [13] kot m omoia
Kuptlapyel 6to chvorko TtV mpotdcemv g Eviheidetog
Ontikng. Me ) dwomiotwon 6t dca enimeda Ppickovtal
YopAOTEPA amd To patt goivovton koika, edpatdvel Ty
KOUTOUAOLOPOT 0TIk Bedpnon Tov ydpov. H bt avtn
KapUmoAopopen avtidnym Ba Statvrmbel aidveg apyote-
pa a6 tov Leonardo da Vinci. O kolAtéyvng yivetot
YVAOGTNG TOL QOLVOLEVOL TNG KOUTVAOYPOULNG TOPOUOp-

Pong YOpw oto 1505, evd Tapatnpovce T0 TETAYLA TOV
TOVMAV KoL TOV KOATAGUO TV oAdymv [14]. Pnt) ava-
@opa Tov Leonardo 6& KOUTUAOYPOLLUT TTPOOTTIKT| TOPOL-
nopewon vrhpyet oto xepdypoeo E (1513 - 1514) edrro
4r. [15], avoeépel 6 cvykekpiéva: “.. &vag pakpOg
opBoydviog Tolyog, anotelodpevog amd 4 mievpic Kot 4
yovieg, 0o Pavel 6TO HATL HE TIG AVAOTEPEG KOl KOTMTEPES
TAELPEG €V0EiES 1] KOPTVAOYpOpLpES”.

Ot omttikég 0KTiveg, ToL KatevhvuvovTal amd ToV ToPaTH-
PN TPOG TO OVTIKEILEVO, KOl 1) ONTIKY YoOVvio mov opi-
Covv amotelovv tov Pacikd Topdyovto KaOopioHoD NG
Béong Tov peyéBoug Kot TG HOPPNG TOV OVTIKELEV®V.
YV ApYLTEKTOVIKY], 1] Y®POOETNON TOV KTIGUAT®OV GTA
apyoio cuykpotipata givat Thavo vo yvotay HECH Yem-
UETPIKOD OTTTIKOV GUGTHLLOTOC, IOV £lxe G BACT TG OTTL-
KEG OKTIVEG, TIG OVTIOTOLEG YOVIEG KL TIG OMOGTAGELS
amo to kabopiopévo onpeio opdoemg [16].

Ot avapopEg OTIG OMTIKEG WEVOAGONGELS, TIG OYETIKEG Le
™ 0éon 1 pe 10 uéyebog Tov aVTIKEEVOD, TOV O1LLOVP-
yobvTat, 0Tav 4gv LVIAPYEL GAPNG OVTIANYM TNG 0mdoTa-
onc. To TPOOMTIKA TEYVACUATO, TOV EPUPUOCTNKOY GE
OPYLTEKTOVIKA pvnueio tng Apyodtntog Kot g Avoyév-
vnong [17] pe okomd tn dpovpyio. ONTIKAOV EVILTM-
GEMV, TOV AVATAGOOLV i SLOQOPETIKN AVTIANTTY TPOALY-
HOTIKOTNTO, EPUNVEVOVIOL HECH OVTAOV TMV TPOOTTIKMV
mapatnpnoemv tov Evicheidn.

Ot avaQopég 6TV OGAPELL TOV TEPTYPAUUATOV TOV OVTL-
KEWEVOVY, OTOV TOPOINPOLVTOL OO HEYOAN andoTao,
ONAOdY OTNV ATUOCQOIPIKY] TPOOTTIKY, TNV EQPAPLOYT
¢ omoiog Bo cuVaVTAGEL KOvelg Gg ToLoypaeieg TG
EXMmvictiknig Tlepidodov. Tig apyég ™G OTHOGPAIPIKNG
TPOOTTIKNG B0l SLUTLIDGEL [LE COPNVELDL ALDVES OPYOTEPXL
0 Agovapdo Nta Bivtot, copminpdvovtag Kot TeAElonot-
®OVTOG TN Ypapkn Tpoontiky Tov Alberti [18].
Avopopég ot appippoo GYNUATe 0oL 1 AVTIANYN TOV
Babovg eivar dipopovpevn. To mpdPAnua g dupopodile-
vNng avtiAnyng tov Pabovg ftav yveoTd 6Tovg KOAATE-
YVES TNG APYOLOTITOC, Ol OTTOIOL YPNGLLOTOLOVGAY TETOLOVG
GYNUOTIGHOVG GE J1APopa YyNEW®TE, OTMG OVTH TNG
Avtioyetog [19] tov 3ov p.X aidva.

O1 TPOOTTIKEG TAPATNPNGELS Y10, TIG OTMTIKESG EIKOVES OloL-
POPOV EMITESMV KoL YOPIKOV SYNUATOV, OTMG 0 KOKAOGC,
0 K®VOG, 0 KOAMVIPOG Kot 1 aaipa amd didpopeg BEcelg
TOL TTOPATNPNTY], Ot 0Toieg PacilovTal 6TNV KAUTLAOLLOP-
oN ovTIANYT TOV YHPOV KoLl

Ot avaeopég otV avtiAnym tng Kivnong Kot 6Ty Kiv-
olokn Topdriaén, 1 onoio omotelel pio amd TIG oNUAVTL-
KOTEPEG EVOEIEELG TOV AVTIANTTIKOV Lo GLoTHaTog [20]
Y10L TNV EKTIUNGT) TV OMOGTAGEMV KO YEVIKOTEPM Y10l TV
avtiAnyn tov ydpov.
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3. TIPOOINTIKEX AITEIKONIXEIX
KATA THN APXAIOTHTA

Ol TapOTNPNOELS KOl TO, GUUTEPAGUATO, TOV KOTOYPAPEL
o EvkAeidng, ovykpotovv pio kataypaer mepi TG OMTIKNG
avtiinyng kot wapéYovy TN SLVATOTNTA TPOCAVOTOAGIOD
TPOG €VOL GLYKEKPLEVO GUGTNUO ATEWKOVIONG LE 0dNYO TIG
OMTIKEG OKTIVEG KOl TIC OMTIKEG Ywvieg mov oynuatilovv.
‘Exovtag voyn éva 1€1010 GUGTNUO TPOOTTIKNG OEIKOVL-
omng, to omoio givar mBavo va Eekivnoe gUmepKd, aAAG LeTd
TN GLOTNUOTIKY STOTOOT] TOV OTTIKOV VOU®V amd TOV
Evkdeidn e&ehiybnke oe opyovouévo cdotua, pmopesl va
KOTOVONOEL KOVELG €pyd TEYVNG KOl OPYLTEKTOVIKNG NG
Apyardmrag. Méow evog TéTo10v GVoTHHATOG 01 pev {oypd-
@Ot VoAOYILaY HE YPOPIKEG YOPAEELS TIG TPOOTTIKES OLL-
KPUVOELG OTO £PY0L TOVG, Ol 08 OPYLTEKTOVES OPYAVOVAY TO
xDPpo, KaBOP1lav TIG HOPPES TV KTIPpiV, EE0VIETEPOVAY TIC
oTTIKEG OmaTeS Kot duopopeieg kot ToOVILav Ta oTotyeio mov
avadeikvoav ) cvvbeon Toug.

2 loypapin tov Kiacwov kot EAnvictikov Xpo-
vov, 1 OTopEn OTEKOVIGTIKNG TEXVIKNG, Tov ovopalotav
oKNVOYpaPic, KATOYPAPETOL GE apyaieg Haptupies TOL
IMAobtapyov, Tov Apictotéin [21] kot Tov Birpodfiov [22].
H axpifela tov yopdEemv Kot 1 TPOOTTKHTNTO, TOV TOPO-

Tnpeitat o€ TotyoYpapieg Tov £xovv dacmbel, yivovtal Koto-
vontég, av dexbel kaveic v vYmopén GVGTAOTOG TPOOTTL-
KNG OMEKOVIONG.

e Toryoypaia Toeikod pynueiov g Bepyivag, mov ava-
KaAOQONKe TpOGPaTa, Ypovoroyeital Tov 40 m.X. ldVO KoL
€xel g Oépa v aproyn g Iepoepovng, n axpifela tov
yaphEemv Tov kaAMTéyvn emPefordvel v amoyn vapEng
TPOOTTIKOY GLOTHHOTOC (o). 1). Me 10 shotn e 0VTO TOL POit-
vopevo peyédn exppalovtal amd Tig ONTIKEG YOVieS OV To
mepLéyovv pe T Pondeia evog KdKhov, o onoiog etvan To mepi-
YPOLUO TNG 0QOipag pe KEVTIPO 10O onueio opdoews (o). 2).
Ot yopdéc TV TOEMV, TOV TPOKVITOVLV GTNV EMLPAVELN TNG
oQaipag amd TV TpoPoin TV VIO mapaTypnor HeyedDV,
HEG® oG optlOVTIOG KOl HL0G EYKAPGLOG TOUNG TNG OTTIKNG
oQOipog, HETPMVTOL KOl LETAPEPOVTIOL GTO €Minedo oyedio-
ong kabopilovtag £tot T facikég avaAoyieg TOV TPOONTL-
KoV peyebov, and ta omoia B TpokvLWOLV TO TEPLYPALLLATA
tov oyk@v. H dmapé&n g ypappung tov opilovto kat 1 dto-
onopd TV onueiov euYNG tov opllovtiov gubsidv og did-
@opo onpeio ovtov, OTMG Paivetal va cupPaivel e dtPopeg
TOUTNOVES TOLYOYPOPieS (o). 3), CULPOVEL LE TIC YEMUETPL-
KEG YUPAEELS TOV TPOKVTTOVY OO TNV EQUPLOYT TOL GLGTI-
LLOTOG OV avopEPONKE.

2y. 1: Xapaceig uéow H/Y e Kataokevns onpeimy tov eEAAETYE@Y TOD amoTteA0DY TIG EIKOVES TWV TPOYMDV 01NV ToLyoypopia Ths Bepyivog e

Oéua v oproyn e lepoepovg.

Fig. 1: CAD drawings of the construction points of the ellipses that represent the pictures of the wheels in the mural of Vergina representing

the kidnapping of Persephone.
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2x. 2: T'eqwopetpixn epunveio T ovaywyng twv OTTIKOY YOVIOV G TPOOTTIKG UEYEDN.

Fig. 2: Geometric translation of visual angles into perspective dimensions.

4. KAMITYAOI' PAMMEYX ITPOOIITIKEX
AIIEIKONIXEIX
"Evo yeopetpikd oot anekdvions, mov Ba katéypa-
PE TIG OTMTIKES EIKOVES TV YOPIKDV AVIIKEIUEVDV, OTWG TEPL-
ypaopovtor and tov Eviheidn, Bo tav éva cuotnpa kopmo-

AOYPOLLUNG TPOOTTIKNG TOV Bl TPOEKVLTITE amd TV KEVIPIKN
TPOPOAT] TOV OVTIKEWEVOV GE Lo GOUPIKT EMPAVELD. XTO
YEOUETPIKO ALTO GUGTNLO OTEIKOVIONG Ol EKOVEG, TOV TPO-
KOTTOLV KOl Ol 0ToleC GLUPOVOVY pE TA OGO TEPLYPAPEL O
Evkeildng, ivar odpeoveg Kot pe v OTTIKY Hog ERTELPia.
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To péyebBog g KdOVOG TOV AVTIKEWWEVOV GE Lo, TETOL0, OTTEL-
KdVion givor ocuvaptnomn TG OTTIKNG YOviag, vd TV omoio
paivovton amd To onpeio TapoTpPMONS, TO 0TOl10 Elval Kol TO
Kévtpo g ooaipag. H amdctaon tov aviikepévov and to
onpeio opdoewg kobopilel, pali pe ™ yovio opdoems, T0
poawvopevo péyebog. Xe kdbe mepintwon, Tovtdypova pe TV
OTOUAKPLUVON OO TO OTTIKO KEVIPO UEUDVETOL TO PULVOUEVO
péyeBog Tov avTiKEEVOD ovaAoYa [LE TV avTticTolyn Heio-
on Mg ONTIKNG Yoviag, OT®g glval avapevOUEVO Omd TNV
ontikn epmelpio. ‘Etol dev mpoxdmtovv “mapddola”, dmmg
GTNV TPOOTNTIKY OMEKOVION o€ eminedo mivaka. Ot mpoomti-
k&G ekoves lowv peyebov, ent tapadsiypatt icwv KvAivopmv
N ooV cEaP®V, e AVIGEG ATOGTACELS OO TO ONLEID Opa-
oemg Ba €yovv avtictoyyo Gviceg €1KOVEG, TV OMOIOV TO
péyeBog Ba kabopilel n ekdotote omtiky yovia. ['a ) dwo-
TOM®MON €VOG CVYXPOVOL YEMUETPIKOD GLGTNHLOTOS TPOOTTL-
KNG OmEOVIONG, oOUpva pe TG apyés ™G Eviheidetog
Ontikng, Bewpeiton 6TL 0 OWTIKOG KOVOG, TOL TEPIPAAAEL
KGOE 0paTO AVTIKEIIEVO, TEUVETOL [IE L0l GALPIKT) ETLPAVELL
7oV €YEL KEVTPO TO onueio opdoewc. Akorobbmg, €av peto-

0epBoLV, LECH KATUAAADY YEOUETPIKDY LETAGYNUATIOUDY
[23], o oyfuata, TOv TPOEKLYOV GTIV EMPAVELL TG OO~
POG, OTO EMINESO GYEJAGEDC, Ba TPOKVYOLV TEMKA EMinedeg
€1KOVEG TTOL ol ElvOl TPOOTTIKEG ATMEIKOVIGELS TOV YOPIKOV
oYNUATOV, TOV Oomoi®Vv Ta HeyEdn eivar ocuvvaptmon g
yoviag opdoews. H mpoontikn avtn angikdvion givar kopmo-
AOypopun, €medn ot gvbeieg Tov YDOpov, TPOPaAAOUEVES
TNV EMPAVELD P0G GPOIPOS OVTIOTOLYOVV G TOEN HEYIOTOV
KOKAOV, TO OO0 LETA TOV LETACYNUOTIGUO LETAPOPAS GTO
eminedo amodidovrat ev yével amd KAUmTvAec. Me to choTnHa
NG GTEPEOYPAPIKNG TPOPOANS, TO omoio £xel emAeyel [24] wg
GUOTNLO LETOPOPAG TG oPaipag 6To eninedo, ot gvbeieg Tov
ydpov ametkovilovtat ev yével amod t6&a koKAwv (o). 4).

To Pacwdtepo mhgovéKTLa TG LeBOIOVL TG KAUTLAO-
YPOUUNG TPOOTTIKNG OMEIKOVIONG €lvol TO yeyovog Ot Ta
TPOOTTIKA PeyEON amodidovtat KoTd TPOTO TOV GLUPMWVEL [LE
TNV ONTIKN HoG eumelpio yopic €VIOveG TOPOLOPPDOGCELS,
TEPOV OVTMOV TOL TPOKLITOVY A0 TNV KOUTLAITNTA TMOV
guhe1dv kat ot omtoieg, Otav 1 OTTIKY Y®Vio gival pkp, Uro-
POV va TEPLoplefovy oNUAVTIKG.
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2y. 3: Torroypagio axd v éravin tov P. Fannius Synistor, Boscoreale, 2°¢ tonog diaxdounong, 1°° n.X. camvag.
Fig. 3: Mural from the P. Fannius Synistor, Boscoreale’s villa, 2" style, 1! century BC.
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N=AT r=re
2x. 4: Hpoortiky eikova kofov o€ kKoumvloypopun ko eo8dypopun omeiovion.
Fig. 4: Projection of a cube into curvilinear and rectilinear representation.
/
I

2y. 5: Ilpoomtiko e0wTepikod Ywpov o€ KoOUTvASYpouun kot evfdypouyn ameikovion.
Fig. 5: Perspective of a interior space into curvilinear and rectilinear representation.
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Ol oYedlooTIKEG OVOKOAIES, TOV TPOKVITOLV AOY® TNG
XPNONGS YPaPIK®V neBddmv, avietonicOnkay e T xpnon
H/Y. Méow tov ox£0emV TOL GUVIEOLV TIG GUVTETAYUEVES
(X, ¥, Z) TOV TVYOVTOG GMUEIOV TOV YMPOV UE TIG CUVTETAYLE-
veg (x*, z*) g otepeoypapikng [25] TpoPoing Tov Kot Katd-
v enelepyaciog TV OYEGEDY AVTMOV, TPOEKVYAV TPOYPALL-
pata H/Y mov Aettovpyovv e mepipdiiov autocad. ‘Etot, pe
™ XPNON TOV TPOYPUULATMOV OQVTMV UTOPOVV VO KOTUCKEL-
acBoVV TPOOTTIKEG EIKOVEG OTOLNGONTOTE GVUVOEGNG GTO
KOUTUAOYPOALUILO GUGTILO OTEKOVIONG LE 131aiTEPT] EVKOATL
KoOMG KoL VOl TIG GUYKPIVOVLLE LLE TIG OVTIGTOLYES AMEIKOVIOELS
ToVg TNV gVBVYpapun mpoonTiky (o). 5). ATd TN cOyKplon
VTN YIVETOL QOVEPT] 1] CNUOVTIKY S10POPE TOV VIAPYEL GTAL
500 cvoTHHOTA, OGOV APOPE GTIC TPOOTTIKES TOPALOPP®D-
oelg. Evod n mpoontikn ekdva evog oynuatog oty gufo-
YPOLL TPOOTTIKY| OTEIKOVION Umopel, Adym g Béomng Tov
TOPOTNPNTN Kot TOV PeYEBOVG TNG OTTIKNG YOVING, VO RO~
viCel peyareg maPUUOPPADCELS, GTNV KOUTVAOYPOLULLT OTEIKO-
vion M ewovo, e&ukolovbel va avTamoKpIivVETOL GTNV OTTIKN
pog epmetpio.
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Extended summary

Euclid’s Optics and Curvi-Form Perception of the Area

A.M. KOURNIATI
Dr Architect Engineer, Assistant N.T.U.A.

Abstract

Perspective as a geometrical depiction system was applied during
the Renaissance but its origin derives from classical Antiquity. The
first written approach to the queries of Optic view, as they had
already arisen from the observation and application of optic laws in
Art and Architecture since the 5th CE. AC, was through the propo-
sals of Euclid concerning Optics. Furthermore the curvi-form per-
ception of space that arises from the propositions of Euclidean
Optics’ propositions, directs us towards a system of curvilinear per-
spective depictions which, in many cases, has more effective results
in terms of our visual experience than a rectilinear perception.

1. GENERAL

The Renaissance artists who studied and applied Perspec-
tive pondered concerning the discrepancies of visual perception
and perspective depiction and referred directly or indirectly
to Euclid’s Optics. Their speculation which derived from the
need for naturalistic depiction, finds its response in the
Euclidean contemplation of the curvi-form perception of
space, which is the geometric registration of the visual expe-
rience as it resulted from nature’s observation and search for
reason and explanation.

Indeed, in Greece, from the 7th and 6th CE. AC, when the
notion of science began to be created, reasons were sought
and interpretations of phenomena were given, the practical
knowledge surrendered its position to the free pursuit and
theoretical research. The philosophers of Ionia from the 6th
CE. AC expressed their standpoints about nature and human
existence, and they refused to accept any mystic or superna-
tural intervention, based not on given knowledge but on
observation and proper thinking. During the classical years,
the freedom observed in the life modus was in favor of free
search in the sciences and arts. The philosophers set forth
various opinions about the function of vision by pointing out
its weakness in giving safe conclusions and the artists tried to
render the optical experience as faithfully as possible.

As is apparent from the rescued texts of Plato, Aristotle,
Vitrouvio and other philosophers and mediators of antiquity,
Submitted: March 15, 1999  Accepted: July 19, 1999

the artists submitted themselves to the optical laws and aban-
doned the genuine in order to achieve a plausible and harmo-
nious aesthetic effect. The knowledge of optical laws and
experience, made them capable of foreseeing the deformities
that might arise in their works and allowed them to intervene
with the adequate optical restoration at the research level.

2. EUCLID’S OPTICS

The first scientific approach to optical phenomena, from
the mathematical point of view, was by Euclid, in the 4th CE.
AC, through the propositions he set forth and established in
his Optics. In this study Euclid collected and recorded all
empirical knowledge until that time about visual perception
and attempted a geometrical interpretation of optical phe-
nomena.

The fundamental points that characterize Euclid’s Optics
and compose the basis of the theory and practice of Percep-
tion are:

® The curvi-form perception of space.

e The optical radii that are directed from the observer to the
object and the defined visual angle that determine the
object’s position, size and form.

e The references to the optical illusions related to the posi-
tion or size of the object.

e The references to the vagueness of the objects’ outlines
when observed from a distance.

e References to vacillating forms.

e References to the conception of motion and movement
variation.

3. PERSPECTIVE DEPICTIONS DURING
ANTIQUITY

The remarks and conclusions recorded by Euclid form a
record about the optical approach and provide a sense of
direction towards a certain depiction system guided by the
optical radii and the visual angles formed by them. In the
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painting of the classical and Hellenistic years’, the existence
of depictive technique that was called scene-painting is
recorded in the ancient accounts of Plutarch, Aristotle and
Vitrouvio. The tracing precision and the observed perspective
in the rescued wall-paintings is conceivable if we accept the
existence of a perspective depiction system.

On a wall-painting of a recently discovered tomb monu-
ment, dated in the 4th CE. AC and with subject Persephone’s
abduction, the artist’s tracing precision confirms the view of
the existence of the perspective system (fig. 1). With this
system the sizes of phenomena are expressed through the
visual angles that include them with the aid of a circle which
is the sphere’s outline with center the visual point (fig. 2).
The strings of the arcs that result at the sphere’s surface from
the projection of the sizes under surveillance, through hori-
zontal and transverse sections of the visual sphere, are coun-
ted and transferred to the planning level; in this way they
determine the fundamental proportion of the perspective
sizes from which the volumes’ outlines will result. The exi-
stence of the horizon line and the distribution of the vantage
points of the horizontal straight lines at various points of the
horizon, as we see in numerous wall-paintings of Pompeii
(fig. 3), agrees with the geometrical linings that arise out of
the application of the aforementioned system.

4. CURVILINEAR PERSPECTIVE
DEPICTIONS

For the formulation of a contemporary geometrical
system of perspective depiction, in accordance with the prin-
ciples of Euclidean Optics, we consider that the optic cone
that surrounds every visible object is intersected by a spheri-

cal surface with center the point of vision. Next, if we trans-
fer, through proper geometrical restructuring the figures that
arose out of the sphere’s surface to the planning level, final-
ly we will have flat pictures that will be perspective depic-
tions of spatial figures the sizes of which are related to the
vision angle. With the system of stereographic perception
that has been selected as a transport system of the sphere to
the level, the straight lines of the space are generally depicted
by arcs of circles (fig. 4). The fundamental advantage of the
method of curvilinear perspectives depictions is the fact that
perspective sizes are attributed in a way consistent with our
visual experience without intense deformations, besides the
ones that result from the curvature of the straight lines and
that can be reduced in the case of a short visual angle.

The planning difficulties that result from the use of
written methods were confronted with the use of computers.
Through the relations that connect the co-ordinates (X, y, z)
of a selected point of the area with the co-ordinates (x*, z*)
of the stereographic projection and after processing of these
relations, we arrive at computer programs that operate in the
Autocad environment. In this way and with the use of these
programs we are able to produce perspective depictions of
any composition quite easily, and also to compare them to
their corresponding depictions in the rectilinear perspective
(fig. 5). Out of this comparison the significant difference
between these two systems, concerning the perspective depic-
tions, is obvious. Whilst the perspective picture of a figure in
the rectilinear perspective depiction could present strong
deformations, due to the observer’s position and to the size of
the visual angle, in the curvilinear depiction the picture main-
tains its correspondence to our visual experience.
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