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Why Olfaction?
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Perfume makers Wine sommeliers

Domain-specific terminology & knowledge

Chemists

corpulent

rich
aldehyde

blueberries bursts

classic

fresh

tones

woody

volatiles

hydrolytic

gasoline-like

pungent

citrus

sweet

sweet

medicinal

flavour

Lisena et al. (2021) Data Mining and Knowledge Graphs as a Backbone for Advanced Olfactory 
Experiences. In STT21: Smell, Taste, and Temperature Interfaces workshop 
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Stakeholders
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● Perfume-making
● Olfactory Heritage
● Scholar
● GLAMS
● Human Computer 

Interfaces
● Urban design
● Tourism
● Environment 

preservation
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Centuries of
collective

smell memories

Heritage
7

What are the most 
frequent smell sources in 

London in the 18th 
century?

When did the smell of 
pollution start to be 

mentioned?

What smells were 
perceived during the 
Waterloo Battle?

How have the adjectives 
used for describing a 

smell change over time ?

What emotions were 
associated with floral 

smells in the 19th 
century?
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Centuries of
collective

smell memories

Heritage
8

ImagesText
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Knowledge
Graph

Query + AI
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ImagesText
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Partners: 7 (6 countries)
Period: 2021-2023

Negotiating Olfactory and Sensory Experiences in 
Cultural Heritage Practice and Research

Objectives:

❖ develop state-of-the-art AI techniques to identify olfactory 
information in digital text and image collections; to curate 
historical olfactory narratives

❖ recognize, safeguard, and promote olfactory heritage
❖ to show that critically engaging our sense of smell & olfactory 

heritage is viable means for connecting and promoting 
Europe’s tangible and intangible cultural heritage
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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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Design Methodology
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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

15

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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Reused Ontologies
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We extend

CIDOC CRM Cultural Objects + Event structure

CRMsci Scientific observation extension of CIDOC CRM

We re-use

Time Ontology Temporal information

FOAF Person representation

PROV-O Data provenance

Schema.org Genre and Authors of text/painting

READ-IT Emotions triggered by events
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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

18

subclass of
propertyEvent
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What is a Smell?
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● 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 20



odeuropa.eu

What the model enables to represent

● Source
● Carrier
● Smell 

Transformation
● Smells Interaction
● Connection with 

multiple experiences

21

Olfactory 
Experience

Smell 
Emission

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

● Co-occurring event

● Perceiver
● Gesture
● Attributes used for 

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

Odorizing

● User
● Technique
● Purpose
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Controlled vocabularies

Multilingual 
Vocabularies
(6 langs)
realised during the project

22

Olfactory Objects
682 Concepts

Olfactory Gestures
36 Concepts

Fragrant spaces
137 Concepts

Olfactory 
taxonomies
integrated in the system

● hierarchy
● bridges between 

vocabularies
● interlinks with 

Wikidata and 
Iconclass
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16 New Classes

● L1 Sensory Stimulus
● L2 Stimulus Generation
● L3 Sensory Experience
● L4 Stimuli Transformation
● L5 Stimuli Interaction
● L6 Animal
● L7 Gesture

23

● L11 Smell
● L12 Smell Emission
● L13 Olfactory Experience
● L14 Smell Transformation
● L15 Smell Interaction
● L16 Odorizing

LEVEL 2
Sensorial

LEVEL 3
Olfactory
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10 New Properties

● F1 generated
● F2 perceived
● F3 had source
● F4 had carrier
● F5 involved gesture
● F6 evoked
● F7 has species 

24

LEVEL 2
Sensorial

LEVEL 3
Olfactory

● F8 has nose quality
● F9 involved smell
● F10 targeted
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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

26

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 to

od:F3 has carrier

od:F2 perceived

od:F1 generated 

crm:P2 has type crm:P141 assigned
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crm:E33 Linguistic Object

crm:P67 refers to

schema:author

A Few Short 
Sketches

1892

schema:dateCreatedschema:name

Douglass 
Sherley crm:E21 

Person

prov:
Activity

prov:
Agent

prov:wasAssociatedWith

e.g FBK, JSI, ...

e.g. text analysis

prov:
Software

Agent
NLP software

Described in a different 
layer (RDF*)

prov:was
Associated 
With

0.8
confidence score

prov:value

prov:was
GeneratedBy
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“Follow you nose” 
Exhibition at
Ulm Museum
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Title: Portrait of Helena Schermar
Date: c.1620
Creator: Andreas Schuch (c.1634–1680)
Medium: Oil on canvas
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FIrst let the gloues bee greate, and of good thicke leather, to the which you shall 
gyue a little Ciuet all alonge the seames: Than washe them in rose water, twise 
or thryse, pressing theym harde: this doen, take twoo partes of rose water, one 
parte of the water of the blossoms of Mirtell tree, mingle them together: 
addinge to it two partes of the water of the flowres of Orenges, Lemons, & 
Citrons, called of the Frēchmen, can de nafe, and washe them so long therwith, 
that they sauour no moore of the leather [...]

Than wil they bee excellent, as if it were to present an emperour withall.

-- Girolamo Ruscelli. The Secrets of the Reuerende Maister Alexis of Piemount. 1558

30
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od:L11 
Smell

Emperor 
crm:E21 Person

od:L13 Olfactory 
Experience

crm:E13 Attribute 
Assignment

excellenthedonic

crm:P17 was motivated 
by 

gloves

od:L14 Smell 
Transformation

crm: P14 carried 
out by

crm:P140 assigned 
attribute to

od:F3 has carrier

od:F2 perceived

od:F1 generated 

civet rose water

orange flower 
water

Jasmine oil

musk
amber

dried rose

od:L12 Smell 
Emission

od:F2 has 
source

crm:E29 Design 
or Procedure

crm:P33 used 
specific technique

od:L11 
Smell

myrtle blossom 
water

od:F2 has 
source

crm:P2 has type crm:P141 assigned
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Evaluation
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Evaluation through Competency Questions
Category Answerable by 

the model ✅
More AI 
needed 🤖

Answerable 
including external 
knowledge 🌐

Require model 
extension 📝

TOT

A. Smells 10 0 0 1 11

B. Noses and Gestures 6 0 0 0 6

C. Identities 6 0 0 0 6

D. Emotions 6 0 0 0 6

E. Practices 8 5 0 0 13

F. Sites and contexts 9 0 2 0 11

G. Texts and images 19 0 2 0 21

Was smell 1 
perceived as 

more pleasant 
than smell 2?

Which smell 
was possible 
to perceive 

during a war?

Which smells 
were more 
perceived 

during 
morning?

https://github.com/Odeuropa/ontology/tree/master/competency_questions#a-smells
https://github.com/Odeuropa/ontology/tree/master/competency_questions#b-noses-and-gestures
https://github.com/Odeuropa/ontology/tree/master/competency_questions#c-identities
https://github.com/Odeuropa/ontology/tree/master/competency_questions#d-emotions
https://github.com/Odeuropa/ontology/tree/master/competency_questions#e-practices
https://github.com/Odeuropa/ontology/tree/master/competency_questions#f-sites-and-contexts
https://github.com/Odeuropa/ontology/tree/master/competency_questions#g-texts-and-images
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● 6 languages
○ EN, IT, FR, DE, SL, NL

● 2.5M+ olfactory 
references
○ 2.4M from text
○   43K from images

● Smell Explorer
○ Visualisation of the 

Graph
○ Text search
○ Concept search 

(language-agnostic)
○ Overview page

for Smell Sources, Spaces 
and Gestures

The European Olfactory KG
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Useful Links

● Ontology
○ OWL implementation

http://data.odeuropa.eu/ontology/ 
○ More detailed presentation

https://bit.ly/odeuropa-model 

● Vocabularies (TTL + Skosmos + API)
http://vocab.odeuropa.eu

● Knowledge Graph
http://data.odeuropa.eu 
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http://data.odeuropa.eu/ontology/
https://bit.ly/odeuropa-model
http://vocab.odeuropa.eu/
http://data.odeuropa.eu/ontology/
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https://bit.ly/odeuropa-text

All our demonstrators

explorer.odeuropa.eu 

smell-extractor.tools.eurecom.frbit.ly/odeuropa-images 

bit.ly/odeuropa-text

encyclopedia.odeuropa.eu

https://bit.ly/odeuropa-text
https://explorer.odeuropa.eu/
https://explorer.odeuropa.eu/it
https://smell-extractor.tools.eurecom.fr/
https://bit.ly/odeuropa-images
https://bit.ly/odeuropa-text
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What to do with the blotter

Option 1
Keep it!

(note: your bag 
may smell like a 

17th century 
leather glove)

37

Option 2
Give them back to me!
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This presentation: 
bit.ly/odeuropa-sig2025 

pasquale.lisena@eurecom.fr
@PasqLisena 

odeuropa.eu
@odeuropa

Thank you

https://bit.ly/odeuropa-sig2025
https://odeuropa.eu/

