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The automatic recognition of decorative motifs in the Kamares
pottery

Filippo Stanco, Giovanni Gallo
University of Catania, DMI

In recent years, the adoption of IT in archaeological research has resulted in a number
of original solutions to problems posed by archaeologists, offering entirely new points of view
on subjects that have been studied even for a long time. All of this has made experts in the field
of cultural heritage more sensitive to dialogue with computer scientists and has overcome the
outdated and limiting concept of computer science as a 'subsidiary science'. The Digital
Kamares represents one of the research branches of the ‘'Archeomatica’ project
(www.archeomatica.unict.it).

The extraordinary abundance of compositional variables of elementary decorative
motifs in more complex syntaxes makes it impossible, often in the presence of fragmentary
material, to recognise such motifs.

The search and recognition of decorative motifs could be carried out with the aid of
Computer Vision techniques on a digital database in which the intact and fragmentary motifs
of the various known decorative patterns were entered.

Through the representation of the different decorative motifs (elementary and/or in
syntax) with Computer Vision techniques, it is possible to search for and recognise them on
the ceramics under investigation regardless of scale factors, translations, rotations, viewpoints,
lighting variations and occlusion. Queries to the database, through different levels of queries,
could lead back to certain ceramic forms or areas and moments in the life of the building.

One of the best-known expressions of the Minoan civilisation is undoubtedly the
Kamares style pottery, which significantly represents the cultural production of the island of
Crete between the 20th and 17th centuries BC. This production, the excellence of which allows
for the creation of even 2-3 mm thick vessels (so-called egg shell), has its finest manufacturing
centre in Festos.

This class, which also aesthetically represents the best-painted production in the entire

prehistoric Mediterranean, is characterised by a type of decoration where the combination of



different motifs and imaginative patterns gave rise to a decorative heritage that is virtually
unparalleled.

A series of elementary motifs, such as dashes, balls, leaves, rosettes, whorls, spirals,
pinwheels, petals and crosses, albeit in apparent disorder, are combined according to a rigorous
pattern and a preliminary partitioning of the surface to be decorated to achieve absolutely
original effects, according to a colour palette that on the black background of the vase provides
overpaintings in white, red, orange or yellow.

The motif images were digitised as binary images so that the background was coloured
in black and the object in the foreground coloured in white. Each shape in the database was
used as an input image for the query and the images with the smallest distance are output as
the best possible match. The success rate is 75%. The chance rises to around 95/100% if the
shapes are not simple but well articulated, as in the case of petals or diamonds, which have
much more detail allowing for variations in flexibility. The algorithm also works well when
considering decorative motifs actually extracted from a sherd of pottery.

The a priori knowledge of the cataloguing of each individual decoration in the database
combined with the algorithm's response suggests a possible attribution to the archaeologist,

which in most cases turns out to be consistent.
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Ta tedlevtaia ypdvia, N TPOGEYYIOT TNG TANPOPOPIKTG TNV APYOULOAOYIKY| £pELVA EXEL
00MNYNOoEL 0€ o GEPA omd TPMTOTLTEG AVCELS 68 TpoPAnuaTa mov BETovV ot apyaloAdyot,
TPOCPEPOVTOG EVIEADG VEES OTTIKEG YWVIEG G€ BEUATO TOV LEAETMOVTOL OKOUN KOl Y10l LEYOAO
YPOVIKO OLOGTTLLOL.

Olo avtd €kavov TOLg €101KOVG OGTOV TOUEN TNG TOAITIOTIKNG KANPOVOULIS TLO
evaicOnNTovg oTOV OBAOYO0 LE TOVG EMICTNUOVES TNG TANPOPOPIKNG KOl EEMEPAGAV TNV

EEMEPUGEVT KOL TTEPLOPLOTIKN AVTIANYN NG TANPOPOPIKNG MG "EMKOVPIKNG EMGTAUNG". Ol



Yrowkég Kapdpec amotehodv évav amd TOLG £PELVNTIKOVG KAAOOLG TOL TPOYPAULOTOS

"Archeomatica" (www.archeomatica.unict.it).

H g&apeticn apbovia T@v cuvBeTIKOV HETAPANTOV TOV GTOYEIWODV O10KOGUNTIKMV
potifov oe mo ovvleteg ovvBéoelg kobotd  addvartn, cvyvd HE TNV  TOPOLGIN
OTOGTOGLOTIKOD DAIKOV, TV 0VOyVAOPLoT| TETOIWV HOTIPoV.

H avalimmon kot n avayvopion Tov dlokoounTikedv potifov 0o pmopovce vo
npoaypotoronOei pe ™ Pondeto teyvikedv Computer Vision ce po ynoaxn Baon dedopuévmv
otV omoia £yovv KoTaympnOel T dOIKTA KOl 0TOGTOCUATIKA HOTIPO TV S0QOPOV YVOOTMOV
SKOCUNTIKAOV HoTiPov.

Méom ™G avamapdoTacng TV SlpOpmOV SIUKOGUNTIKOV LOTIRmV (6TotE1mdmg 1y/Kat
OLVTOKTIKA) pe texvikég Computer Vision, givatl dvvati 1 avalitnon Kot avoyvopiot Tovg
070 VIO EETOGT KEPALKA, OVEEAPTNTA OO TAPEYOVTEG KATLOKOS, LETAPPAGELS, TEPLGTPOPES,
OMTIKEG YWVIES, OAKVUAVGEIS POTIoHOV Kot amdkpouyt. Ta epotiuata otn Bacn dedopévov,
LEG® OLOPOPETIKAOV EMTEOOV EPOTNUATOV, O LTOPOVGAV VO 00N YCOVY GE GUYKEKPLUEVES
KEPOULKEG LOPPEG 1) TEPLOYES K GTIYUES TNG LoNg Tov KTipiov.

M amd TIG TO YVOOTEG EKQPACELS TOV UIVOIKOV TOMTIGHOD givor avaueifoia M
Kepapikn o otuAd Kapdpeg, n onoio aviurpocwnedel KoBoploTiKA TV TOATIGTIKN TOPAYWOYT
0V vnoov g Kpnng peta&d tov 2000 kot tov 170v owdve n.X.. H mapayoyn avt, 1
VIEPOYN TNG OTOIAG EMTPETEL TNV TOPAYMYT| OYYEI®V TAYOLS oKOUN Kot 2-3 MM (To AeyOpeVo
KEADPOG ayoD), £YEL TO KAADTEPO KEVTPO TTaPAy®YNG NG o1 Poucto.

H xoatmyopia ovt, m omola aviummpocwnevel emiong ooOntd v KoAdtEp
CoypaQIGUEVI TOPAY®YT GE OAOKAN PN TNV TpoicTopikn Mecdyeto, yapaktnpiletor and Evav
TOMO SKOGUNOTNG OTOV O GLVOLAGLOG JSPOPETIKMOV HOTIBOV KOl ELPAVIACTOV CYESI®V
OMNUOVPYNGE U0 SIOKOGUNTIKT] KANPOVOULE TOL £ivat GYedOV amapaUIAAY.

M 6e1pd amd 6TorEIDdON HoTifa, OTTMG TAVAES, UTdAES, POAAL, pddakes, oTpofilovg,
oneipeg, Kapeitoeg, mETOAO KOl oTOVPOl, av Kol og @avopeviky ataéio, cvvdvdalovral
COUP®MVO, LE EVA OVGTNPO GYESI0 KOL 0 TPOKATAPKTIKN KOTATUNGN TNG TPOG SOKOGUN O
EMPAVELNG YL VO EMTEVYOOVV ATOAVTOC TPOTOTUTO OMOTEAEGLOTO, CUUPOVOE HE L0
YPOUATIKY] TOAETO TTOL GTO PAOPO POHVTO TOL ayyelov TTapEyel VIEPPAPEG G AEVLKO, KOKKLVO,
TOPTOKOAL 1 KiTpivo.

Ot ewcdveg TV potifov yneroromonkay o dvadikég eIKOVEG £T61 MOTE TO POVTIO Vo
ypopoatiletal e Hovpo YPOLO KOl TO OVTIKEIILEVO 6TO TPOCSKNVIO e Aevko. Kdbe oynuo ot
Baon dedopévmv ypnoomomOnKe MG EIKOVA E1GOJ0L Y10 TO EPATNO KOl Ol EIKOVEG LE TN

pkpotepn omdotacn e&dyovral g 1 KOAVTEPT duvarth aviietolyio. To ToG0oTo emiTLYING


http://www.archeomatica.unict.it/

etvar 75%. H mBavotnta avéaveron oe mepimov 95/100% edv ta oxfuata dev etvar amAd oAid
KA apBpouéva, OTWG GTNV TEPITTMOOT TOV TETAAW®YV 1] TOV SUUAVTIOV, TO 07010, £XOVV TOAD
TEPIOCCOTEPEG AEMTOUEPEIEG TOV EMTPEMOVY TOPoAAayég oty eveléio. O akydpiBuog
Aertovpyel emiong kaAd otav eEetdlel dtokoounTikd potifo mov e&dyovtal TPAyLATIKG 0o
£Vl KEPOLKO OGTPOKO.

H &k tov mpotépmv yvdon g Katadloyoypaenong Kade HepoVOUEVOD d1OKOGLOV OTN
Baon dedopévav ce cuvovacud pe TNV amdOKPIoT TOL aAyopiBov VITOdEKVVEL tia THAVT

atOd0CT GTOV OPYOLOAOYO, 1| OTOI0 GTIC TEPICCOTEPES TEPIMTMCELS OTOIEIKVIETOL GUVETNG.



