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To propose using the modern ontological tools, techniques to express the
Smart Cities concepts and relationships between them in an explicit, formal,
machine-readable and machine-executable form.

Strategic Objectives 
3-5 years

https://jtc1info.org/sd-2-history/jtc1-working-groups/wg-11/

Develop foundational standards for the use of ICT in Smart

Cities – including the Smart City ICT Reference Framework

and an Upper Level Ontology for Smart Cities – for

guiding Smart Cities efforts throughout JTC 1 upon which

other standards can be developed.

Scope
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Standardization of descriptions, resources, technologies and services
related to terminology, translation, interpreting and other language-
based activities in the multilingual information society.

Scope

Standardization of principles and methods
related to terminology, terminology policies
and knowledge organization.

Standardization of principles and methods 
related to terminology, terminology policies 
and knowledge organization. 
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ISO 704:2009 establishes the basic principles and methods for preparing and compiling
terminologies both inside and outside the framework of standardization, and describes the
links between objects, concepts, and their terminological representations.

This document establishes basic terms and definitions for terminology work and terminology
science. It does not include terms and definitions that are specific to computer applications
in terminology work.

The terminology work dealt with in this International Standard is concerned with terminology
used for unambiguous communication in natural, human language. The goal of terminology
work as described in this International Standard is, thus, a clarification and standardization of
concepts and terminology for communication between humans. Terminology work may be
used as input for information modelling and data modelling, but this International Standard
does not cover the relation with these fields.
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Ontology is becoming a key subject in the world of smart

city standards for two reasons:

• One of the most important requirements of

standards is that their language needs to be clear

and unambiguous, so that there is no room for

users to misunderstand the guidance provided.

Ontology is a discipline that helps us do this.

• It is also vital when data is being shared between

city departments and different cities that the data

is described using a common ontology
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IEC 60050-831 3.31 smart city infrastructure

community infrastructure with enhanced technological performance that is designed, operated, and
maintained to contributed to sustainable development and resilience of the community

PAS 180:2014 (BSI)3.1.62 smart city

effective integration of physical, digital and human
systems in the built environment to deliver a sustainable,
prosperous and inclusive future for its citizens

3.1 Smart city

A smart city is one that increases the pace at which it provides social,
economic, and environmental sustainability outcomes. Smart cities respond
to challenges such as climate change, rapid population growth, and political
and economic instability by fundamentally improving how they engage
society, apply collaborative leadership methods, work across disciplines and
city systems, and use data information and modern technologies to deliver
better services and quality of life to those in the city (residents, businesses,
visitors), now and for the foreseeable future, without unfair disadvantage of
others or degradation of the natural environment.

ISO 37122:2019

In a machine-readable form?
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In a human-readable form?

In a human-understandable form?

http://ontology.eil.utoronto.ca/#icity
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In an human-readable form?

In an human-understandable form?

http://ontology.eil.utoronto.ca/tove/activity.owl

http://christophe-roche.fr/
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
http://ontology.eil.utoronto.ca/tove/activity.owl


Christophe Roche - http://christophe-roche.fr/ - (CC BY-SA 4.0) Condillac (France) – KETRC (China)

11

Definition in Natural Language versus Definition in Formal Language?

http://ontology.eil.utoronto.ca/ISO37120.owl

Class name versus Label (Term)?
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Is everything in the name? http://ontology.eil.utoronto.ca/311RO.owl

Nalchigar S and Fox M S, 2017, “Achieving Interoperability of Smart City 
Data: An Analysis of 311 Data”. Journal of Smart Cities, vol.3(1): 1-XX.

311: is a service provided by many North American
cities that responds to non-emergency questions
and reports made by the public
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Is everything in the name?
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What do we need?

Definition of terms in natural language

 term definition

 term

Definition of concepts in a computer-readable form

?

 concept definition

 concept

A term is a verbal designation
of a concept
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Experts

"As the group that developed Protégé, the most widely used
ontology editor, we are keenly aware of how difficult the users
perceive this task to be."

Horridge M., Tudorache T., Vendetti J., Nyulas C., Musen M., Noy N. (2013).
"Simplified OWL ontology editing for the web: is WebProtégé enough?", The
Semantic Web - ISWC 2013

◼ Don’t define concepts as restrictions of properties

Formal definitions are required:

- Objective
- Shareable
- Computational

◼ Aristotelian definition

Species ::= Genus + Differentia(e)
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Terminology versus Ontology

Label

Definition in NL

Class

annotation

annotation

Term

Definition in NL

Concept

verbal designation of a concept

restriction of properties combination of characteristics

expression of the formal definition

http://christophe-roche.fr/
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/


Christophe Roche - http://christophe-roche.fr/ - (CC BY-SA 4.0) Condillac (France) – KETRC (China)

18

Cultural Heritage

The Lekythos project aims to 
define the ontoterminology of 
the Ancient Greek Vases.

The Tao Ci Project aims
to construct the
ontoterminology of the
ceramic vases of the
Ming and Qing
dynasties.

http://o4dh.com/

http://www.dh.ketrc.com/

http://o4dh.com/lekythos
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Class versus Concept

Class

“The key idea is that a class of individuals is described or defined by the relationships that
these individuals participate in.”

A Practical Guide To Building OWL Ontologies Using Protege 4 and CO-ODE Tools
Edition 1.3 - Matthew Horridge

◼ Set of individuals

Restrictions of properties

◼ Classes are defined using formal descriptions that state 
precisely the requirements for membership of the class.

Bell Krater

Function

hasFunction

hasPart
hasPart

hasFunction
Handle

Neck

Bell krater: Krater without neck,
with upward curling handles
placed high on the body Curling Handle

for mixing wine and water

for storing and transport

for perfume
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Class versus Concept
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Concept ◼ unit of knowledge created by a unique combination 
of characteristics

◼ essential characteristic characteristic which is
indispensable to understanding a concept

Concept definition:

<Bell Krater> ::= <Krater> + /without neck/
+ /with upward curling handles/
+ /placed high on the body/

Class versus Concept

Axes of analysis:

Function= { /for mixing wine and water/ , /for storing and transport/ , /for perfume/ }

Mouth = { /with narrow mouth/ , /with open mouth/ }
Neck = { /with neck/ , /without neck/ }
Handles = { /with column-like handles/ , /with volute-like handles/ , /with upward curling handles/ }
Location on the body = {/placed high on the body/ , /placed low on the body/ }
etc.

Term definition:

"bell krater" = Krater without neck with upward curling handles placed high on the body
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Essential Characteristics in Protégé?
Axes of analysis:

Function= { /for mixing wine and water/ , /for storing and transport/ , /for perfume/ }

Mouth = { /with narrow mouth/ , /with open mouth/ }
Neck = { /with neck/ , /without neck/ }
Handles = { /with column-like handles/ , /with volute-like handles/ , /with upward curling handles/ }
Location on the body = {/placed high on the body/ , /placed low on the body/ }
etc.

Is it enough?
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ontoTerminology EDItor: a Tooled Method

A method guided by 
terms and characteristics

http://ontoterminology.com/
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ontoTerminology EDItor: a Tooled Method

A method guided by 
terms and characteristics
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HTML Export

Human readable form
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Computer readable form

Protégé

1

2

3

RDF/OWL Export
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Conclusion

Definition of terms in natural language

 Theory of Concept

 Theory of Term

Definition of concepts in a computer-readable form

Issues:

Needs:

Methodology

Expert’s way of thinking
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