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What is a Knowledge Graph?
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It is a specific kind of knowledge base which is:

● a directed graph
connections between nodes are first-class citizens

● semantic
the meaning of the connections are part of the data itself

● smart
allows graph-computing techniques and algorithms

● alive
easy to extend, access, reuse

Semantic Web technologies enable to represent 
graphs in which nodes and properties (linking the 
nodes) are identified by URIs
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Centuries of
collective

smell memories

Heritage
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Knowledge
Graph

Query + AI
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What is a data model?

An abstract model that organizes elements for structuring the data and 
standardizes how they relate to each other and to the properties of real-world 
entities.

When a data model gain formal naming and 
definition, we can speak about an ontology, 
that can be developed in OWL (Web 
Ontology Language) following the Semantic 
Web technical stack.
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State of Art

We can find KG, ontologies or data models representing:

Disciplines
✅ Cultural Heritage
✅ History
✅ Art
✅ Chemistry
✅ Scientific Observation
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Senses
✅ Vision / Images
✅ Hearing / Sounds 
✅ Taste

Olfaction
(only from a chemical perspective)

🔴 Olfactory experiences
🔴 Sensory experiences
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Competency questions (CQ)
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74 questions, organised in 7 categories
defined by olfactory experts (history and heritage domain)

1. Smells

What smells were significant in 

the past?

2. Noses

How did people use their noses 

in the past and what types of 

smell expertise or experience 

can we find?

3. Identities

What meaning did smells have 

and how did they communicate 

identities or stereotypes?

4. Emotions

What feelings were associated 

with smells in parts of Europe at 

different times?

5. Practices

What kinds of practices 

produced smells?

6. Sites and contexts

Which communities, institutions, 

or spaces were associated with 

particular smells?

7. Texts and images

How smells are represented in 

texts and images?
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Collaboration between Disciplines
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Historians

Computer Scientists

First 
version 
of CQ

Refine
ment of 

CQ

“did I 
understand 

this 
properly?”

Model 
Design

Convert 
CQ into
queries

“is the model able to 
answer all CQ?”

Final 
Data 

Model
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Extending CIDOC CRM and CRMsci

● CIDOC-CRM is an event-based ontology
○ Everything exists through an event 

(birth, production, etc.)
● Already familiar within Cultural 

Institutions
● It is a bridge to other cultural and 

heritage objects
● It is expressive and flexible
● It has an extension covering Scientific 

Observation: CRMsci
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crm:E5 Event

time:Temporal 
Entity

crm:E53 
Place

crm:P8 took 
place at

crm:E39 
Actor

crm: P11 had 
participant

time:hasTime
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The Odeuropa Data Model
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crmsci:S15 
Observable Entity

Core

od:L1 Sensory 
Stimulus

od:L3 Sensory 
Experience

od:L2 Stimulus 
Generation

od:L11 
Smell

od:L13 Olfactory 
Experience

od:L12 Smell 
Emission

crm:E18 Physical 
Thing

crmsci:S4 
Observation

crm:E63 Beginning 
of Existence

crm:P92 brought into 
existence crmsci:O8 observed

LEVEL 1

CIDOC-CRM 

and CRMsci

LEVEL 2

Sensory

LEVEL 3

Olfactory

od:F2 perceived

od:F2 perceived

od:F1 generated

od:F1 generated

11

subclass of
propertyEvent
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What is a Smell?

12

● In this model, we consider a smell as a unique and 
non-repeatable entity
○ Two roses have two distinct (but similar) smells
○ A smell is normally connected to time and space
○ The “smell of roses” exists only as a 

generalisation of the smells of all roses
● A given smell can be experienced by multiple people

○ Each person can describe the same smell 
differently

od:L11 
Smell

od:L13 Olfactory 
Experience

od:L12 Smell 
Emission

od:F2 perceivedod:F1 generated



odeuropa.eu 13



odeuropa.eu

What the model enables to represent

● Source
● Carrier
● Smell Transformation
● Smells Interaction
● Connection with 

multiple experiences
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Olfactory 
Experience

Smell 
Emission

● Provenance of the information (which document, which tool)
● Space & Time

● Co-occurring event

● Perceiver
● Gesture
● Attributes/Qualities used 

for describing it
● Emotion
● Evoked entities
● Multi-sensory experiences

Odorizing

● User
● Technique
● Purpose



odeuropa.eu

Controlled vocabularies in SKOS

Multilingual 
Vocabularies
(6 langs)
realised during the project
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Olfactory Objects
420 Concepts

Olfactory Gestures
35 Concepts

Fragrant spaces
110 Concepts

Olfactory 
taxonomies
published in SKOS

● hierarchy
● bridges between 

vocabularies
● interlinks with 

Wikidata and 
Iconclass
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A text example
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From somewhere there came a rich oriental odor. It intoxicated me with its 
subtle perfume. [...] I turned again to the table, and carelessly reached out for a 
pair of dainty, pale tan-colored gloves. Then I seized them eagerly and brushed 
them against my face; I had found the odor. The gloves were perfumed.

-- Douglass Sherley. A Few Short Sketches. Ch.1. 1892
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A text example
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od:L11 
Smell

crm:E13 Attribute 
Assignment Douglass 

Sherley 
crm:E21 Person

rich

od:F5 
involved 
gesture

od:L13 Olfactory 
Experience

crm:P2 has type

character

crm:P141 assigned

time:hasTime

19th century
time:TemporalEntity

crm:E13 Attribute 
Assignment

orientalcharacter

From somewhere there came a rich oriental odor. It intoxicated me with its 
subtle perfume. [...] I turned again to the table, and carelessly reached out 
for a pair of dainty, pale tan-colored gloves. Then I seized them eagerly and 
brushed them against my face; I had found the odor. The gloves were 
perfumed.

-- Douglass Sherley. A Few Short Sketches. Ch.1. 1892

Brush against face
od:L7 Gesture

crm:P17 was motivated by

crm:E13 Attribute 
Assignment

subtleintensity

gloves

od:L12 Smell 
Emission

crm: P14

carried out by

crm:P140 assigned 
attribute tood:F3 has carrier

od:F2 perceived

od:F1 generated 

crm:P2 has type crm:P141 assigned
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How to Access Data
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Query the SPARQL Endpoint
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https://data.odeuropa.eu/sparql

https://data.odeuropa.eu/sparql
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Use the Odeuropa Explorer

21

https://explorer.odeuropa.eu

https://explorer.odeuropa.eu
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Advanced search of text and images
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Focus on particular smell sources
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Save textual excerpts in a personalized list
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