Best Practice:
SIMILARITY SCORE

W ENIGMA

Endorsing Safeguarding, Protection &
Provenance Management of Cultural Heritage

DESCRIPTION

ENIGMA includes a similarity score as part of the Unique Authentication Identifier (UAI) and
Provenance Analysis tools. Using Al, the similarity compares input of a suspicious and held
object with artefacts from external databases, and provides a list of potential matches. The
similarity can help LEAs with verifying the legal status, or may help Cultural Heritage Experts
in determining authenticity and provide supplementary provenance data. Thus, the similarity
score helps to identify the authenticity, provenance, origin, and legal status of the held object.

IDEAL SCENARIO

For example, a LEA officer uses ENIGMA to input data of a seized artefact. They provide a full
set of metadata, including the object's category, material, and a detailed description. In
addition, they upload a series of images. The Al processes a similarity score based on the
available data and generates a report showing a few highly similar objects from the main
database. This allows the officer to quickly identify a potential match and obtain crucial
provenance information.

rovenance Tool - Archacologist/Expert

Features Weights

TIPS

Do Don’t

Use the vocabularies from ENIGMA -

for better search results

Include a clear object type, as this
increases a successful similarity
Upload fine quality images

Be patient, the similarity score may
take a while

Don’t solely rely on similarity, and
compare matches to understand the
context of the object

Don’t rely on only one search
algorithm, use the three search
options for better similarity scores
Don’t assume a low score means the
object is authentic or unique

Figure: UAI and similarity results for the Expert provenance search
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MAIN IMAGE
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#76_44707
Type: Textile, Garment, Regalia, Military/Ceremonial attire
#88_44682 | Gbjact: Warriors binic (ataksri kasa); baitia dress;

Type: nan | Object: Model for a ring plate (jewelry royal regalia | Date: nan | Period: nan | Dimension: nan | Ashanti Empire royal and funerary rites | Dimension: nan |
component) | Date: circa 1353-1336 BCE | Period: New Origin: {‘culture': Asrwn»Anmm place': 'Kumasi, Origin: Ashanti (Asante) people, Kumasi, Ghana, West Africa
Kingdom, 18th Dynasty, Amarma Period (reign of Amenhotep  Ashanti Region, Ghana, West Africa’} | Matenal: Cotton #87_44703 | Material: cotton (tunic), ieather (black heimet; amulet #88_44646
IV/Akhenaten) | Dimension: nan | Origin: Eypt, Central  textile, Amulets (likely leather-wrapped charm packets with Type: nan | Object: nan'| Date: nan | Period: nan | cases/bracelets), metal (knife and/or belt fittings, Type: nan | Object: nan | Date: nan | Period: nan |
Egypt, Amarna (Tell el-Amamna) | Material: nan protective substances), Black leather (helmet/accessories)  Dimension: nan | Origin: nan | Material: nan unspecified), wood (staff, unspecified) Dimension: nan | Origin: nan | Material: nan
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Date: ca. 3061-1665 BCE I Permd Middle Kingdom #82_44737 #85 57378
(Melles Type: nan | Object: Scarab amulet (seal) | Date: 2061-ca Type: A, m, u, |, e, t | Object: Amulet; heart scarab |  Dimension: Ovevnl\lenqth375(m bead sizes detailed
riket), 2061-ca.1665 BCE | Dimension: L 2.5 cm; W. 1.7 1665 BCE | Period: Middle Kingdom (Mellersta niket) | #87_43331 Dare: na | Pariod: Anciant Eqyptan (wepacified) | elow | Orighes: EQVER | Meterlol: glazed bedds (mmtustat
cm: Dimension: L 2.5 cm; W 1.7 cm; T 1.1 cm | Origin: Egypt | Type: nan | Object: Amulat | Date: nan | Period: nan | Dimension: L 4.3 cm; W. 3.6 cm; T. 1.9 cm | Origin: Egypt | unspecified; Iikely falence, inferred), metal wire
T. 1.1 cm | Origin: Egypt | Material: nan " Matariat non Dimension: nan | Origin: nan | Material: Coral, Silver-gilt Material: Green schist (uncertain) {mounting)
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Type:S,t.ele ./, Ci, u, s | Object: Type: nan | Object: Amulet (Eye of Horus/Wedjat) | Date: (incantationjexorcism nom) mmmeamam ¢. 224-651
ClppUS (protective stela): relief | Date: <. 664-30 BCE 724-333 BCE | Period: Late Period (Sentiden) | Dimension: #80 44739 CE
(inferred) | Period: Late Period-Ptolemaic, Ancient Egypt 489 44740 {length’: '1,5 cnv', ‘width'; 1.7 cm', ‘thickness™: ‘0.3 Type: nan | Object: Mould (amulet mould depicting Bes) | | Period: Sasanian | Dimension: nan | Origin: Sasanian
(inferred) | Dimension: H. 10.5 cm. W 7.3 cm. D 1.7 em [Type: nan | Object: Amulet(s) (bird) | Date: nan | Period: cm'} | Origin: [uypl| Material: Lapis lazuli (with small Date: nan | Period: nan | Dimension: 3.5 x 2.9 cm | Origin: Empire; likely Mesopotamia (present-day Irag) | Material
Origin: Egypt | Material: nan nan | Dimension: nan | Origin: Egypt | Material: Flint old-colored specks) Egypt | Matenial: nan Ceramic (earthenware), with painted/ink inscription

Example of clustered artifacts generated as part of the similarity score analysis. Each three
cluster groups in the image shows five example amulets grouped using clustering algorithm
with deep learning features. Images contain also, for example, material, origin and period
information (created with the description texts and GPT-5 model). This visualization
demonstrates how clustering can reveal patterns and similarities supporting provenance and
authenticity assessment.
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