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MUltIdIscIplInary scIence In actIon
Since the start of the 1990s, researchers have been reporting deep changes in the 
urban phenomenon. The traditional pattern of a city – a single centre surrounded 
by urban outskirts – is giving way to multipolar urban spaces of varying density, 
shaped by various networks (transportation, information, etc.) and sources  
of practices and experiences. These practices and experiences reach far beyond 
the city that physically drew passers-by into a constantly renewed promise 
of emancipation. This “generalised urban phenomenon” is characterised 
by an accelerated rate of urbanisation and by the development  
of cities of all different sizes, although attention is often focused on the 
largest metropolises. Even though the phenomenon of urbanisation  
is generalised, urban worlds are highly diverse (megalopolis, “second city”, 
average city, network of cities, agglomeration, etc.), with this diversity 
further heightened by the rise of environmental and ecological issues. 

the “Intelligence of Urban worlds” cluster of excellence is rooted  
in thinking about these problems from a multidisciplinary scientific 
perspective. this approach emerged as being necessary to respond  
to the issues of the analysis and design of urban worlds, their history, 
their current expression and their future, further intensified by bringing 
practitioners with knowledge born of daily action and involvement 
in the field into reflection alongside researchers. The purpose is not 
to unify the sciences, but to organise an open scientific democracy, 
providing a space for deliberation between various scientific fields that 
share an “urban” focus, and also assuming that this space is additionally 
shared by the practitioners who act in and organise urban worlds. 

With this involvement of practitioners, scientific multidisciplinarity  
is nourished by the desire and ability to mobilise several formal 
interpretations around a shared object, to generate new and innovative 
prospects for cooperation between urban players. The LabEx members 
are thus taking on the challenge of continuously relearning difference and 
the diversity of concepts (learning otherness), of needing to listen and share 
knowledge, of needing to discuss and be discussed. Based on learning and 
experience, IMU members understand discernment as the ability to evaluate  
the scientific value of concepts from other fields of science and other epistemologies 
and to distinguish between sciences, ideologies and beliefs. 
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Supported by the University of Lyon, the cluster of excellence IMU (or the LabEx Intelligence of Urban Worlds) is the winner of the first  
“Excellence Laboratory” call for projects, launched in 2010 by the French national government. It gathers almost 500 researchers (coming  

from 28 laboratories) as well as many community and business partners. 

The LabEx IMU contributes to making the Lyon Saint-Etienne metropolis one of the leading scientific clusters in France and Europe 
on issues related to cities and urban environments. It makes its resources available to political, economic and social players  

who are thinking about and designing the city of tomorrow. 

The LabEx IMU is intensifying urban research by supporting scientific diversity and developing multidisciplinary methods  
and cultures, all across the lyon saint-etienne metropolis. The funded research projects, which involve at least three  

scientific disciplines, create a research dynamic across different scientific fields while associating community and  
business practitioner partners in order to enhance analyses and solutions. 

The goal of the LabEx IMU is to develop and share knowledge. This cluster is based on interactions between  
all professions and disciplines that work on city and urban issues. Methodological, technical, organisational  
and social inventions as well as new concepts and new paradigms are expected to arise from these encounters. 

this booklet describes all the projects supported by the labex IMU from 2012 to 2014.
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the University of lyon combines no fewer than twenty 
establishments – universities, grandes écoles, research institutes 

– at the Lyon Saint-Etienne site, which carry out research of 
very high quality into the physical sciences, information and 

communication sciences and technologies, life sciences, 
humanities and social sciences. This extensive scientific 
activity is carried out by the site’s laboratories and various 
clusters of excellence.

the IMU - Intelligence of Urban worlds labex is one  
of the 12 clusters of excellence sponsored by  
the University of lyon.
The goal of the clusters is to strengthen the international 
role and visibility of the best French laboratories  
in all disciplines, and to foster the emergence of ambitious 

scientific projects.

UNIVERSITY OF LYON,  
RESEARCH EXCELLENCE

University of Lyon, key figures:

2nd
  largest French scientific cluster 

 11,500  researchers and faculty members, of which 

  5,700 doctoral students

129,000 students

   17 doctoral schools

900 theses defended each year

  220 public laboratories

12  Labexes

www.universite-lyon.fr



The IMU LabEx is a multidisciplinary French research  
and experimentation structure focused on the city, urban issues, 
metropolisation and urbanisation. Its vocation is to stimulate, 
produce, leverage and apply scientific and technical expertise 
to past, present and future urban worlds, while contributing  
to the action of public authorities and private-sector players.  
It also aims to strengthen the education offer around urban 
worlds in alignment with the expectations of the socio-
economic sector. 

The IMU LabEx intends to intensify urban research  
by supporting scientific diversity at the scale of the Lyon 
Saint-Etienne metropolis.

The IMU LabEx combines a large number of scientific areas 
(29 scientific disciplines, 500 researchers from 28 teams and 
laboratories from the University of Lyon and the Lyon Saint-
Etienne metropolis). It associates “practitioner” players from 
the communities, from territorial institutions, companies and 
competitive excellence centres. 

With all these players, the IMU LabEx aims to create the 
conditions for collective intelligence around processes of 
urbanisation and metropolisation, by exercising a radical 
scientific diversity that opens up new horizons for knowledge 
and innovation. The IMU LabEx carries out international 
scientific collaboration with China, Brazil and Canada.

the IMU labex disciplines:
Archaeology - Architecture - Design - Law - Economics 
- Civil engineering - Geography - History - Energy and 
environment engineering - Literature - Philosophy - Political 
science - Environmental sciences - Information sciences and 
technologies - Transport - Sociology - Urban planning.

the IMU labex application areas:
Development - Building, construction - Habitat - 

Ecotechnology - Energy - Environment - Mobility - New 
services and functions - Urban policy - Urban risks - 

Transport - Urban planning - Digital cities, etc.

the skills and expertise of the IMU labex:
• Produce, leverage and apply diverse knowledge 

of past, present and future urbanisation in 
partnership with practitioners.

• Foster approaches to the issues that are 
scientifically and technical rich and diverse.

The characteristics and key figures of the IMU LabEx:
•  Two types of player:

> researchers: 490 researchers from 28 laboratories/teams 
>.practitioners: local communities, public administrations, 

large industrial or service groups, competitive excellence 
centres

•  29 scientific disciplines 
•  1 Master Degree: Altervilles 
•  1 Résidence  
•  12 theses currently under way  
•  Around 30 IMU doctoral students 
•  More than 30 research masters students funded 
• 3 international scientific collaboration agreements,  

with China, Brazil and Canada 
• A research chair under development on the theme  

of “Living together in the city of tomorrow”

THE IMU LABEX – PROFILE
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THE IMU LABEX – PROFILE

IMU LabEx scientific activity:
this activity is organised around six major scientific themes  
as well as Metropolis workshops:
The six major scientific themes: 
• Stories, digitisation, projections
• Resiliency, risks, security, health, vulnerability
• Engineering, knowledge, creation
• Societies, temporalities, lifestyles, norms
• Environments, nature, eco-technologies
• Urbanisation, globalisation, capitalism

Metropolis workshops: 
three workshops are devoted to applied research:
• Urban transformations, daily lives, functions, fabrications
• Environments, territories, societies
• Possible worlds, eco-technologies, social and economic mutations
one workshop dedicated to education and instructional 
experimentation:
This workshop is devoted to organising and pooling education 
programmes and to instructional experimentation and innovation.
one workshop dedicated to the organisation of public discussions and 
debates.
This workshop aims to form connections between urban 
researchers, practitioners and the public starting from discussion 
of the work carried out within the IMU and more generally of 
urban research.

the IMU labex résidence:
The Résidence, a place for discussion, scientific production 
and transfer-application has been at the heart of IMU LabEx’s 
scientific project since its creation.
This IMU Résidence aims to form a bridge between the researcher 
and practitioner spheres. Integrated into the city, the Résidence 
participates in the interaction of social expectations, with the 
political and economic expectations of territorial communities, 
public institutions, businesses, etc.

Designed along the model of artists’ residences, the IMU Résidence 
aims to be a place of creation and sharing, an “integrated scene” 
open to society, uniting research resources and operational 
resources around the urban theme. It was created to be able 
to offer researchers and practitioners time to think, write, and 
develop around discussions and debates addressing processes of 
urbanisation and metropolisation, past, present and future.

an expertise incubator: IMUalpha
IMUalpha is the IMU labex structure dedicated to the doctoral 
students and young researchers at IMU labex. It aims to form 
an interdisciplinary cooperative for the production and sharing 
of urban knowledge, to inspire and nourish the thinking of 
scientists and practitioners. The vocation of IMUalpha is to best 
promote the needs and projects of doctoral students and young 
researchers, and to provide them with the conditions to support 
projects designed and pursued by doctoral students and young 
researchers in the urban field.
IMUalpha is a multidisciplinary urban research environment 
that fosters in particular sharing and discussion of work  
and experiences. In 2014, IMUalpha launched the experimental 
Workshops in urban sciences, which aim to investigate 
urban issues by mobilising multiple scientific 
approaches across disciplines and reflect  
on the conditions for producing knowledge around 
the urban theme. Supporting joint reflection 
by doctoral students around their methods 
and study objects, the Workshops enable 
young researchers to become familiar with 
the diversity of scientific approaches, a 
condition for knowledge production for 
the new generation. 
http://imualpha.hypotheses.org



IMU SCIENTIFIC ACTIVITY 
AND FUNDED PROJECTS 

Since 2012, the IMU LabEx has funded around twenty multidisciplinary projects via its calls  
for projects, with the aim of intensifying urban to research to think about and create, the cities 

of tomorrow.
These multidisciplinary projects belong to six key urban and metropolisation themes: 

Nature in the city, Cities and mobility, Building-construction-habitat, Digital city, Urban  
& environmental risks, Future urban worlds.

The funded research projects involve at least three disciplines from the “hard” 
sciences or the humanities and social sciences, creating a research dynamic across 
scientific fields; the projects also involve practitioner community and business 
partners from the field. Scientific diversity aims to achieve significant progress 
around ambitious research objects which require multidisciplinary skills that are 
contained in the IMU community.
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arMatUre > spatial, temporal and ecological dynamics of the green band (armature verte) of the lyon metropolis
 Dynamiques spatiales, temporelles et écologiques de l’armature verte de la métropole de Lyon 

oMeGa eco caMpUs > application of the approach developed in the framework of the oMeGa project in 
support of the eco-campus project

 Mise en application de la démarche élaborée dans le cadre du projet 
OMEGA pour l’accompagnement du projet Eco-Campus

  

rIVIere > re-naturing the city, a risk or a factor for social  
well-being in the eyes of residents and users?  
contribution of landscape mediation

 Renaturer la ville, facteur de risque ou de bien-être social 
aux yeux des habitants et des usagers ? L’apport 
d’une médiation paysagère

 
UrbIeaU >  Functions of planted spaces for urbanity, 

biodiversity and water management 
Fonctions des espaces végétalisés pour  
l’urbanité, la biodiversité et la gestion  
de l’eau

 

p.10

p.11

p.12

p.13

natUre In the cIty
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natUre In the cIty

arMatUre 
spatial, temporal and ecological dynamics of the green band (armature verte) of the lyon metropolis 

20
14

Scientific coordinator: 
Bernard Gauthiez (EVS)  
bernard.gauthiez@univ-lyon3.fr

disciplines:
Geography - Biology

laboratories:  
EVS - LEHNA - LIRIS

partners:  
Grand Lyon - Lyon urban 
planning agency (UrbaLyon)

Urbanisation

Landscape

Biodiversity 

Development

Green grids

Summary: 

An urban green band is a genuine system 
defined by a spatial structure, flows and 
movements, temporal dynamics. The goal of the 
ARMATURE project is to develop methodologies 
to describe, model and evaluate these three 
properties of the “green band system”.
the arMatUre project studies the dynamic  
of vegetation in the Lyon space across six 
decades and at three levels: that of the 
agglomerated urban territory, that of the formed 
city, and a specific approach to public spaces 
and their evolution. The aim of this project  
is to develop methodologies for evaluating 
green bands applicable to all urban areas. 

The methodology used seeks to characterise 
the species and plant forms occupying these 
spaces and the evolution of this perspective. 
For the most recent period, practices will be 
an aspect viewed as decisive, in particular, 
with regard to public and private spaces,  
the use of fertilisers and pesticides. At all these 
levels, available studies of biodiversity will 
be mobilised and used as much as possible  
as references.
The expected results are to reveal the ecological 
continuities expected of a green band, i.e. spatial 
and functional, but also temporal. 

10



natUre In the cIty

oMeGa eco caMpUs 
application of the approach developed in the framework  

of the oMeGa project in support of the eco-campus project 

20
12

Summary:

The LyonTech la Doua campus (University 
of Lyon) is currently being renovated and is 
destined to become a model experimental 
eco-campus. water management (drinking 
water, rainwater, waste water, etc.) is one  
of the key areas which will be examined. 

The project has a dual objective:
• support the University of Lyon and the 

establishments involved in the area of urban 
water management (goal definition, design, 
execution and monitoring); 

• develop indicators to enable measurement 
of the evolution of the service provided  
by the urban water management system.

the methodology used is based on three 
approaches: documentary analysis, survey  
of the various players connected to the campus, 
and use of a generic model of services to be 
provided by the urban water management 
system. 

Sustainable management 
of urban waters 

Indicators 

Provided services 

Ecocampus

Player

Scientific coordinator:  
Frédéric Cherqui (LGCIE)  
frederic.cherqui@insa-lyon.fr

disciplines:
Urban hydrology - Urban 
planning and technology

laboratories:  
LGCIE - EVS

11
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rIVIere 
re-naturing the city, a risk or a factor for social well-being in the eyes of residents and users?  

contribution of landscape mediation 20
13

Perception

Re-naturation 

Risk

Quality 

Oculometrics 

Summary: 

The re-naturation of cities represents a 
major preoccupation to the extent that it 
responds to ecological (biodiversity) and social  
(well-being) issues. Therefore, aquatic 
environments (rivers, reservoirs) located 
within or in contact with cities are the object 
of increasing appreciation. Nonetheless, 
this process creates some risks for societies 
(health risk, flood risk, drowning risk) and for 
ecosystems (ecological or eco-toxicological 
risk). Management of these natural spaces 
in the city is therefore a genuine challenge. 
While quantification of these risks is one part 
of the problem, it is also useful to examine 
perceptions of the risks by residents  
and users. Perceptions are liable to influence 
practices. To what extent does the presence 
of nature in the city, and the forms it takes, 
influence perceptions, representations and social 
practices? Are the related risks perceived 

and taken into account by residents and/or 
users in their practices in the city? Or are 
these audiences influenced above all by the 
aesthetic, recreational or even ecological 
values associated with these spaces?

To answer these questions, new research 
was needed. Landscape perception is a major 
component of the society/environments 
relationship. In this sense, it will form the entry 
key to this research project. In addition  
to the methodologies traditionally used for 
analysis of landscape perceptions (interview 
and questionnaire surveys), the project 
will rely on innovative tools such as mobile 
oculometrics. 

Scientific coordinator: 
Marylise Cottet (EVS) 
marylise.cottet@ens-lyon.fr

disciplines:
Geography - Information 
technology - Ecology

laboratories:  
EVS - LIRIS - LEM - LEHNA

partners:  
SPL SEGAPAL - Grand Lyon

12



UrbIeaU
Functions of planted spaces for urbanity, biodiversity and water management

20
13

Summary:

Today “nature” in the city has entered into 
the vocabulary of the managers and planners 
of the cities of the 21st century, as well  
as of policy-makers and the public. “Nature”  
in the city is associated with functions  
(e.g. green band for biodiversity, well-being 
of residents, rainwater management,  
and mitigating urban heat islands) which 
make up preconceived lists that are rarely 
tested locally. Urban green spaces or planted 
spaces, organised in a “green infrastructure”, 
are specific and omnipresent elements  
of “nature” in the city. They are specific in the 
management practices they require, and in that 
they are full-fledged public spaces in the city.  
Their multi-functionality is a justification  
for their existence and extension in most cities 
in the world.

the goal of the UrbIeaU project is to verify 
the relevance of the functions most frequently 
attributed to planted spaces by applying  
the methods of the three following disciplinary 
fields:
• function of hosting uses applied by the players’ 

modes of management,
• function of hydrological service,
• function of supporting biodiversity.

These three functions are never evaluated 
simultaneously for a same space. this is the 
multifunctionality that the UrbIeaU project 
seeks to measure and test for a green 
infrastructure, that of the la doua ecocampus, 
which has a network of planted spaces with  
in principle varied functions. 

Rainwater management 

Urban ecology 

Infiltration

Other projects are aligned with this theme:

PRATIC - described in "Urban risks and environment"
IMU-MIC  - described in "Urban risks and environment"
REVEURS  - described in "Digital city"
VIBIOM  - described in "Future urban worlds"

Scientific coordinator: 
Bernard Kaufmann (LEHNA)  
bernard.kaufmann@univ-lyon1.fr

disciplines :
Biology - Urban hydrology - 
Technology/society articulation

laboratories: 
LEHNA - LGCIE - EVS

partners:  
City of Villeurbanne -  
Grand Lyon - INSA Lyon

natUre In the cIty
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astral >  Spatial-temporal analysis of traffic data for smart mobility 
Analyse spatio-temporelle de données trafic pour une mobilité intelligente

 

Mob-access  > development of a platform to observe and analyse interactions between mobility  
and employment accessibility, and their implications for the territory of the lyon metropolitan area

 Elaboration d’une plateforme pour l’observation et l’analyse des interactions entre mobilité et accessibilité  
à l’emploi et de leurs implications sur le territoire de l’aire métropolitaine lyonnaise

 
VÉloVGr > “Vélover la ville” (cycle the city) 
 Vélover la ville : Vélov au prisme du genre et de l’interdisciplinarité

p.16

p.17

p.18

cItIes and MobIlIty
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astral 
Spatial-temporal analysis of traffic data for smart mobility

20
14

Smart mobility 

Traffic conditions 

Trajectories

Optimisation

Accessibility 

Prediction

Summary: 

Large agglomerations are faced with rising 
and increasingly diverse mobility demands, 
just as the need for sustainable mobility  
is also a growing focus. The joint evolutions 
of “urban rhythms” and “territories of daily 
living” are tending towards individualisation 
of mobility practices. Policy-makers seem 
to be addressing these issues, at least in the 
large agglomerations, by developing tools 
and applications aimed at informing users 
of mobility options and supporting them  
in taking account of real-time traffic conditions. 
However, policy-makers do not today have the 
tools for precise analysis of mobility practices 
in terms of choice of mode or itinerary based 
on more qualitative and “subjective” elements 
such as comfort levels or weather conditions.

The project proposes to analyse mobility 
practices and in particular the choice 
of transportation mode and itinerary  
to understand user preferences and, 
ultimately, communicate more pertinently 
around the various possible alternatives. The goal 
is to use data mining and learning techniques 
to promote better knowledge of traffic 
conditions and better information for users. 
The aim is not to publish raw or even simplified 
data, but to transform it in order to aid the 
decision-making process, both individual and 
collective. For this purpose, the project team 
combines a practitioner partner (Grand Lyon) 

with specialists in transport economics  
and territorial development (LET), traffic 
modelling (LET and LICIT), geometrics  
(LET and LIRIS), data mining and learning (LIRIS 
and LICIT) and optimisation (LIRIS and LICIT). 
Together they will seek to design new tools 
able to extract knowledge from mobility data 
to better understand the dynamics of traffic  
in the city, based on elements of cost (temporal 
and/or monetary) as well as comfort. 
An innovative aspect of the project  
is the combination of two levels, individual  
and collective. Combining these two levels 
will help form a better understanding of the 
dynamics of the complex system of mobility 
in the city.

Scientific coordinator: 
Christine Solnon (LIRIS)  
christine.solnon@insa-lyon.fr

disciplines:
Information technology - 
Transport

laboratories:  
LET - LICIT - LIRIS

partners:  
Grand Lyon

cItIes and MobIlIty
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Mob-access 
development of a platform to observe and analyse interactions between mobility and employment 

accessibility, and their implications for the territory of the lyon metropolitan area 

20
14

Data 

Mobility 

Accessibility

Territory

Workers 

Companies

Summary:

Improving accessibility to transportation, 
particularly road transportation, has enabled 
households and businesses to form in spaces 
that are increasingly separate and distant 
from cities, taking advantage of a more 
affordable property market and a favourable 
environment in terms of agglomeration 
amenities or savings. This accessibility has 
contributed to longer mobility distances  
and to greater dependency on cars, which has 
led to an expanded reach of metropolises and 
to the interdependency of their territories.  
In an environment of strong financial and 
energy constraints, the interaction between 
mobility and accessibility is at the centre  
of territorial analysis, and challenges 
the various players with regard to the 
sustainability, in particular economic and social, 
of these metropolitan dynamics.

Several issues: 
How do the various mobility flows and 
practices structure territory and everyday 
spaces today? Which populations and activity 
sectors are most vulnerable to the increasing 
cost of mobility? To what extent do spatial 
constraints and transport costs impact 
employment access and type of lower-income 
populations? What is the impact on access 
to the labour force, recruiting and retaining 
employees in the most sensitive economic 
sectors?

The goal of the MOB-ACCESS project  
is to create a protocol for articulating the various 
data sources of mobility flows and practices, 
and to enrich them with local employment/
establishment and population data. Proposed 
in a context of openness to public and private  
data, this will form the foundation for  
an observatory of interactions between 
mobility and territory, and support accessibility 
analysis based on the concerns of households/
populations as well as companies. 

Scientific coordinator: 
Louafi Bouzouina (LET)   
louafi.bouzouina@entpe.fr

disciplines:
Information technology - 
Development - Economics

laboratories: 
LET - LIRIS - GATE 

partners:  
Lyon urban region - Grand Lyon - 
CEREMA - INSEE Rhône-Alpes

cItIes and MobIlIty
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VÉloVGr
“Vélover la ville” (cycle the city) 

20
13

Soft transport 

Gender  
and urban mobility 

Interdisciplinarity

Accountability

Summary: 

Urban self-service bicycle sharing systems 
have been developing rapidly on an 
international scale for less than a decade,  
and correspond to a change in mobility, public 
services and contemporary urban practice. 
This innovation, which resembles individual 
public transportation, makes the user the 
producer of their mobility and the co-producer 
of the evolution of an urban innovation  
and a public service. Lyon was a pilot site  
for this new system and therefore represents  
a good laboratory for analysis. 
The study examines the gendered dimension 
of practices and modes of appropriation  
of bike-sharing systems.
It analyses the new forms of “co-production”  
of sciences and public service that it implies. 
The project primarily relies on three 
interconnected disciplinary perspectives 
– sociology, information technology and 
geography – an on the use of a database  
of Vélo’v movements in 2011 together with 
specific qualitative surveys.

The Vélo’vGR project pursues several objectives: 
• produce knowledge on an urban practice 

viewed broadly (not merely its role as a 
transportation instrument),

• give the Vélo’v “user” in the city a face and 
social depth, more particularly from the 
angle of female/male differences, 

• examine ordinary, professional and academic 
knowledge/representations of Vélo’v as a public 
urban amenity.

Scientific coordinator: 
Marie Vogel (CMW)  
marie.vogel@ens-lyon.fr

disciplines:
Sociology - Information 
technology - Geography

laboratories:  
LIRIS - EVS - CMW

partners:  
JCDecaux - Grand Lyon

One other project is aligned with this theme

PRIVA’MOV  - described in "Digital city"

cItIes and MobIlIty
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batI3d > 3d modelling as a heuristic tool for the reconstruction of ancient structures: 
ethno-archaeological approach and technical experimentation

 La modélisation 3D comme outil heuristique dans la reconstitution du bâti ancien :  
approche ethnoarchéologique et expérimentation technique

 

JanUs > serious digital archaeology game integrating  social customs
 Jeu sérieux d’archéologie numérique intégrant des usages sociaux
  

GraVats > Management of architecture recycling in the city: territorialised analysis
 Gestion du recyclage des architectures en ville : analyses territorialisées
 

KIte > Multi-scale approach to the environment  
of desert kites: human/environment relations and implantation 
and subsistence strategies in the ancient urban context

 Approche multiscalaire de l’environnement des kites : relations hommes/
milieux et stratégies d’implantation et de subsistance en contexte 
urbain ancien

  

IdeFFe > estimated usages and aggregation of buildings’ energy data via  
experimental identification of physical models

 Estimation des usages et agrégation des données énergétiques des bâtiments  
par identification expérimentale des modèles physiques

    

poUdeV > energy policies and customs in the city
 Politique et usage de l‘énergie en ville
   
prIMa-eUropa  > Markets and networks for the promotion of raw 

materials construction in europe
 Marchés et réseaux de la promotion de la construction en 

matériaux premiers en europe
 

p.20

p.23

p.21

p.24

p.22

p.25

p.26

bUIldInG, constrUctIon, habItat

19



batI3d 
3d Modelling as a heuristic tool for the reconstruction of ancient structures:  

ethno-archaeological approach and technical experimentation 20
12

Ethno-archaeology 

Habitat Syria 3rd 
millennium BCE

3D reconstruction 

Procedural generation 

Ageing 

Summary: 

The BATI3D project aims to combine three 
complementary approaches to contribute  
to the reconstruction of buildings dating back 
to the pivotal era of the 4th and 3rd millennia 
BCE (Chalcolithic/Ancient Bronze ages)  
in which the first cities emerged in the Near 
East, while simultaneously developing new 
experimental ground in the area of generating 
virtual worlds. It presents the originality  
of relying on 3D as a heuristic tool and creates 
a humanities/social science and STEM synergy 
around three areas:
• exploiting largely unmined ethnographic 

documentation (maps, topographic 
measurements, photographs, questionnaires 
from interviews with residents) with  
the objective of proposing a study of ways 
of living in and occupying space at various 
levels (from residence to agglomeration), 
using 3D as an original means of projection 
to open up new perspectives for better 
perceiving spatial practice; 

• architectural and archaeological analysis 
of houses of the 4th and 3rd millennia 
BCE for which only partial data gathered 
in digs exists (floor plans, limited data  
on the original height of the buildings);  
the objective is to achieve reconstructions 
with solid scientific grounding using 3D 
images, and to envision pre-classical habitat 
and agglomerations as spaces in which 
people lived and invested themselves,  
and not just as mere containers; 

• technical experimentation based on site  
plans to generate volumetric reconstructions, 
with the development of procedural 
generation protocols. The goal is to develop 
graphic computing techniques for the creation 
and generation of three-dimensional 
models of archaeological and historical sites, 
with a focus on accuracy with regard to field 
measurements and historical testimony. 

The global approach combines the three 
disciplines of ethnography, archaeology and 
graphic computing.

Scientific coordinator: 
Corinne Castel (ARCHÉORIENT)  
corinne.castel@mom.fr

disciplines:
Archaeology - Information 
technology - Ethnology

laboratories:  
ARCHÉORIENT - GREMMO -  
LIRIS - IRAA

bUIldInG, constrUctIon, habItat
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GraVats
Management of architecture recycling in the city: territorialised analysis 

20
12

Demolition

Waste 

Stream 

Recycling 

Public housing 

Summary:

The project is based on a geography thesis 
that aims to enable territorialised analysis of 
the demolition stream at the level of the Lyon 
agglomeration. 

The paradigm of the sustainable city 
increasingly calls for the city to rebuild upon 
itself, and demolition is one modality for urban 
renewal. In this sense, demolition companies 
are key players in this renewal, who have had 
to deal with rapid changes to their profession 
over the past ten years. Sustainability also 
means sustainably managing natural, 
particularly mineral, resources. This is why 
inert waste from demolition is increasingly 
used as a substitute for natural aggregates, 
particularly in public works. Demolition is thus 
viewed as an action that not only includes 
the act of tearing down, but also of recycling 
the waste produced in this process, which 
references the economic notion of a stream. 

The goal of the project is to establish  
a socio-economic and territory-based study  
of the demolition stream in Grand lyon, 
from the “deconstruction” activity to the 
production of recycled concrete gravels 
and the storage of inert waste. The project 
should make it possible to describe the local 
demolition stream in its spatial dimension 
and to understand its issues, in particular 
distinguishing between issues related  
to the local context and issues related to the 
evolution of the profession in general.

Scientific coordinator: 
Vincent Veschambre (EVS)  
vincent.veschambre@lyon.archi.fr

disciplines:
Geography - Civil engineering

laboratories: 
EVS - LGCIE - LAF

partners:  
IREX

bUIldInG, constrUctIon, habItat
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IdeFFe
estimated usages and aggregation of buildings’ energy data via experimental  

identification of physical models 20
13

Experimental  
identification 

Energy performance 
guarantee 

Energy monitoring

Summary: 

Unlike consumption, building energy efficiency 
cannot be measured directly. The efficiency 
of a solution can only be estimated by 
comparison with the results that would have 
been obtained without applying this solution. 
This is thus an indirect measurement that 
requires a baseline reference, a technological 
barrier to be removed with experimental and 
reproducible measures. In the IDEFFE project, 
the benchmark is provided by a building 
model whose structure is obtained based 
on physical considerations and parameters 
with a known or experimentally identifiable 
probability distribution. The IDEFFE project 
therefore aims to define the form of the model 
and the experimental methods for identifying 

its physical parameters. This model should 
make it possible to integrate as entry data  
measurements from distributed sensors  
and user behaviours.

Resolving this problem requires three 
complementary scientific skills: thermal 
engineering for physical modelling and solving  
the inverse problem of experimental 
identification of parameters, information 
technology for deploying distributed sensors 
and managing the data from these sensors 
(data models, analysis models, performance), 
and social sciences and humanities for 
behaviour analysis. 

Building model equation 
and settings

Weather

Comfort

+

+
Ventilation

Heat 
input

Required consumption 
to provide comfort

• Temperature
• Wind speed
• Solar radiation

• Temperature
• Humidity

• Power consumption
• Number of inhabitants
• Other heat sources

Scientific coordinator: 
Christian Ghiaus (CETHIL)   
christian.ghiaus@insa-lyon.fr

disciplines:
Thermal engineering - 
Information technology - Social 
sciences/Humanities- Ethnology

laboratories:  
ARCHEORIENT - LIRIS - IRAA

partners:  
Grand Lyon 

bUIldInG, constrUctIon, habItat
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JanUs
serious digital archaeology game integrating social customs

20
12

Serious game 

Collaborative 

Real/virtual mix  

Urban space  

Heritage

Summary:

The JANUS project aims to design, execute 
and validate the modalities for a mainstream 
online social game (computer or mobile 
device) to enhance the attraction, awareness 
and self-learning of scientific methods in 
archaeology, as a precursor to more ambitious 
developments.

The innovative overall approach aims  
to combine archaeological site visits, museum 
tours and online collaboration, in order  
to achieve individual and shared objectives 
(teams of players), with a view to mastering 
skills and an ensemble of cultural and scientific 
knowledge in archaeology. As the goal was 
to raise public awareness of the scientific 
approach in archaeology, the design had  
to combine two aspects: learning motivated  
by action, and the creation of player communities.

The major scientific advance of this project is 
the proposal of a generic multi-player mixed-
reality game architecture that integrates 
different modalities while maintaining a high 
level of learner immersion and motivation. 

The system thus supports the prospect of 
two major developments in the relationship 
between the city and its residents: the 
appropriation of the “story” of the city by its 
residents, and the scientific construction of 
its history (the second ultimately redounding 
upon the first).

Scientific coordinator: 
Emmanuelle Vila (ARCHEORIENT) 
emmanuelle.vila@mom.fr

disciplines:
Archaeology - Information 
technology

laboratories: 
ARCHEORIENT - LIRIS - IRAA

partners:  
City of Lyon - Gallo-Roman 
Museum of Lyon

bUIldInG, constrUctIon, habItat
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KIte
Multi-scale approach to the environment of desert kites: human/environment relations and 

implantation and subsistence strategies in the ancient urban context 20
12

Desert kite environment 

Graphs

Shape recognition 

Archaeology

Summary: 

Desert kites are architectural structures 
imagined and built at the borders of 
human-made areas, which are found in large 
numbers in the Near East along the edges  
of urban agglomerations. Their construction 
and use might date back to the Neolithic 
period. They testify to a capacity for joint 
planning with sharing of technical knowledge 
and empirical learning, without which  
no large construction would have been 
possible. they represent an obvious sign  
of large-scale territorial development. 

This project aims to establish a spatial  
inventory of desert kites in the vast territories 
covered by these structures, using methods 
and tools enabling automatic identification  
of kites on satellite images, which would make 
it possible to circumscribe this phenomenon 
spatially and to detect other hunting  
or agricultural structures presenting similarities 

to kites, but which must be culturally 
differentiated from them. 
Large-scale identification of kites can only 
be achieved via gradual, closely cooperative 
work between archaeological, geographic 
and information technology experts. 
To complete the research on kites efficiently, 
given their structured shape, graph modelling 
is used in addition to the usual satellite image 
recognition techniques. 

The expectations of this project are to propose 
a set of models for desert kites that will be 
applicable to other archaeological remains,  
as well as pattern identification approaches 
for images, and to offer elements of response  
to questions surrounding desert kites, including 
their integration into the environment.

Scientific coordinator: 
Hamida Seba (LIRIS)   
hamida.seba@univ-lyon1.fr

disciplines:
Information technology - 
Archaeology - Geography

laboratories:  
LIRIS - ARCHÉORIENT

bUIldInG, constrUctIon, habItat

Détection 
à grande échelle

Étude des 
contextes 

bioclimatiques

Thèse informatique

Expertise de Géographes 
et archéologues dans di�érentes spécialités

Inventaire exhaustif

Kites: vestiges énigmatiques

Archéologie/géographie

• Segmentation d’images
• Modélisation par des graphes
• Appariement de graphes
• Reconnaissance de formes

• Stratégies de subsistance
• Utilisation du milieu
• Surexploitation.
• Lien avec les questions 
   contemporaines de biodiversité 
   et de développement durable. 24



poUdeV
energy policies and customs in the city 

20
12

Energy transition 

Housing

Social customs 

Natural gas 

Public policies

Summary:

the energy transition is emerging as a new 
urban public issue which is the subject of 
debate. Alongside the traditional energy 
management players (government, major 
industrial players in the sector), urban players 
are emerging (local communities, local 
technical operators - particularly housing 
operators - resident associations, etc.). While 
the issue of the energy transition is primarily 
addressed via the dual tracks of technology 
and economics, the hypothesis is made  
of the weight of these new players in design 
and implementation choices for new tools 
for public action (observatories, local energy 
agencies, new restrictive or incentivising 
regulatory approaches, new technical objects).

the project aims to observe in detail the 
effects of the introduction of new technologies 
and/or new energies, based on the hypothesis 
that their reception must be analysed at two 
levels: 
• these new technologies are integrated into 

existing practices, characterised by habits 
and customs structured by the physical 
characteristics of the living location and  
the social norms of the groups present 
(building morphology, interior design, 
heating, washing and cooking customs, etc.); 

• these existing practices are also shaped  
by a set of economic and social relationships 
(direct and indirect pricing of different forms 
of energy, installation cost of energy devices, 
energy taxation). This complex tangle must 
be clarified starting from the practices, 
customs and lifestyles of residents, with 
in situ observation of their consumption 
modes and budgets.

The research combines socio-geographic and 
anthropological approaches.

Scientific coordinator: 
Eric Verdeil (EVS)   
eric.verdeil@normalesup.org

disciplines:
Urban planning - Physics - 
Engineering science - Geography

laboratories: 
EVS - GREMMO - CETHIL

bUIldInG, constrUctIon, habItat
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prIMa-eUropa 
Markets and networks for the promotion of raw materials construction in europe 

20
14

Raw materials 

Construction industry 

Promotion markets

Summary: 

Long viewed from a heritage angle, “raw” 
materials (soils or stones used as support 
materials, often associated with bio-sourced 
materials: wood, straw, hemp) today benefit 
from unprecedented support with the rise 
of environmental concerns and the 
development of green industries in the French 
economy. Raw materials appear to offer thermal, 
hygrothermal, ecological or aesthetic qualities 
that are advantageous to their success among 
clients demanding or seeking innovation. 

the project pursues two goals:
• identify the political or economic barriers 

to the development of the materials 
construction sector,

• understand the dynamics of emerging 
markets in the raw materials construction 
sector via sociological analyses of offer, 
demand and their encounter.

The project consists of a sociological study of 
soil construction and renovation markets in the 
Lyon agglomeration area where they appear 
to be particularly active, notably due to a long-
standing culture, but also due to the dynamism 
of professional networks.
The first step is to progress in our knowledge  of 
the new buyers of these products, identifying 
their motivations and purchasing strategies.  
The existence of a possible sales niche 
phenomenon will be tested, linked to social 
differentiation strategies by populations who 
are liable to agree to pay a high price for their 
“attachment” to environmental concerns.

Scientific coordinator: 
Fabrice Bardet (EVS)   
Fabrice.BARDET@entpe.fr

disciplines:
Political science - Sociology - 
Civil engineering

laboratories:  
CMW - LTDS - LGCB - ENSAL

bUIldInG, constrUctIon, habItat
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UnIMap > Integration of location-based services from several suppliers with a view to creating a unified map 
- application to tourist points of interest (poI) 

 Intégration de services géo-localisés en vue d’obtenir une carte unifiée
 

prIVa’MoV  > Mobility and privacy: from data collection to analysis
 Mobilité et vie privée : de la collecte à l’analyse de données
 

reVeUrs > recognition and inventory of plants in urban  
environments - citizen science and social 
customs of a smartphone interface

 Reconnaissance et inventaire de végétaux  
en milieux urbains - Sciences  
participatives et usages sociaux  
d’une interface smartphone

  

p.28
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dIGItal cIty
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UnIMap
Integration of location-based services from several suppliers with a view to creating a unified 

map - application to tourist points of interest (poI) 20
12

Databases

Integration of points 
of interest 

Semiology of map keys 

Cartography

Summary: 

The UNIMAP project aims to produce a unified 
cartography presenting the various points 
of interest (POI) of a territory, from multiple 
location-based service providers (LBS) such as 
Google, Microsoft, Michelin, Open Street Map, 
etc. These suppliers provide complementary 
data that is sometimes inconsistent  
and inexact. UnIMap proposes to seek a 
solution for this integration both at the level 
of the data itself and of its presentation. 

Integrating points of interest (POIs) requires 
that existing methods in the area of database 
integration be extended to take into account 
the spatial dimension of the POIs. The project 
seeks to characterise the different types 
of differences, errors and inconsistencies 

observed between the different POI suppliers, 
to compose representative sets of samples 
on the one hand, and to select similarity 
measurements and design the most efficient 
matching algorithms on the other. The use  
of an ontology whose final vocabulary is 
graphic represents a new pathway for the 
integration of keys. 

The final goal is to generate initial 
recommendations for a new type of multi-supplier 
location-based service that could be offered 
to the Open Geospatial Consortium, and  
to implement a functional service providing  
a unified and personalised map to the general 
public and to tourism professionals providing 
location-based services. 

Scientific coordinator: 
Franck Favetta (LIRIS)    
franck.favetta@liris.cnrs.fr

disciplines:
Information technology - Urban 
planning - Geography

laboratories:  
LIRIS - EVS

partners:  
Rhône-Alpes Tourism - Saint-
Etienne Tourism - Only Lyon

dIGItal cIty
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prIVa’MoV 
Mobility and privacy: from data collection to analysis 

20
13

Mobility records 

Analysis of mobility 
habits

Mobile networks

Privacy

Summary:

The goal of this project is to make  
a platform for collecting new types of urban 
and social mobility records available to 
the researchers of the IMU community,  
to deepen their research and validate their 
hypotheses and models. Many communities 
seek to improve their understanding of urban 

mobility behaviours: scientific communities 
(sociologists, philosophers, geographers, 
economists, urban planners, logisticians 
and computer programmers), territorial 
communities, transportation organisation 
agencies, businesses, etc. However, these 
records comprise sensitive personal data. 
While multiple anonymisation techniques 
exist, it has been shown that these are quite 
vulnerable and that de-anonymisation attacks 
can threaten the privacy of these users.  
It is envisaged in the framework of this project 
to develop user privacy protection techniques 
adapted to the specific features of the data 
collected and the modes of access and 
manipulation used.

The records that will be collected in the 
framework of this project are unprecedented 
because they are characterised by the presence 
of two types of complementary information: 
• user GPS positioning to track their urban 

mobility, 
• interconnections between users who 

are within one another’s network field  
(e.g. Bluetooth), to identify certain dimensions 
of their social mobility. 

Scientific coordinator: 
Sonia Ben Mokhtar (LIRIS)    
sonia.ben-mokhtar@liris.cnrs.fr

disciplines:
Information technology - 
Economics

laboratories: 
LIRIS - EVS - CITI - LET

dIGItal cIty
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reVeUrs
recognition and inventory of plants in urban environments -  
citizen science and social customs of a smartphone interface 20

14

Recognition

 Image 

Citizen science 

Tree

Naturalist inventories

Summary: 

Folia is a free plant recognition smartphone 
application developed in a previous project.  
It enables identification of species of trees and 
shrubs native to France from a photo of their 
leaves and the type of natural environment 
determined by geolocation. 
The tool should simplify and democratise 
outdoor plant recognition by non-specialists 
based on digital technology, which will 
ultimately raise their awareness of nature 
issues. It raises the question of a change 
of status of naturalist knowledge among 
laypersons, amateurs and specialists, and 
opens up the issue of citizen science in a new 
technology context. 

The planned methodology track is as follows:
• Familiarisation with the Folia technique, 

which will be an opportunity to track the 
sociology of the virtual user as contained in 
the object;

• Organisation of four nature tours in the form 
of focus groups in two different regions of 
the Lyon metropolitan area;

• Launch of a website dedicated to Folia 
users to initiate the possibility of feedback 
between designers and users.

Combining tool design sociology to see 
which “audience” is integrated into its script,  
and outdoor experience of the application  
in a focus-group-based approach, the project 
will enable investigation of the technical 
instrumentation of citizen science.

Scientific coordinators: 
Thierry Joliveau (EVS)    
thierry.joliveau@univ-st-etienne.fr    
Florian Charvolin (CMW)    
florian.charvolin@gmail.com

disciplines:
Sociology - Geography - 
Information technology

laboratories:  
EVS - CMW - LIRIS

dIGItal cIty

Other projects are aligned with this theme:

ASTRAL - described in «Cities and mobility»
IDEFFE - described in «Building, construction, habitat»
MOB-ACCESS - described in «Cities and mobility»
VÉLOV’GR - described in «Cities and mobility»
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IMU-MIc > Intelligence of urban worlds and health risks: case of exposures to infectious agents carried by rainwater
 Intelligences des mondes urbains et risques sanitaires : cas des expositions aux agents infectieux véhiculés par l’eau de pluie
 
epoc > establishment of a local policy of adaptation to climate change: creation of an extramural observatory
 Etablissement d’une politique locale d’adaptation au changement climatique : constitution d’un observatoire hors murs
 
pratIc > social practices, technical objects and chemical and microbiological contaminants.  

Socio-technical analysis of contamination processes of the catchment and infiltration basins  
of the lyon agglomeration 

 Pratiques sociales, objets techniques et contaminants chimiques et microbiologiques. Analyse socio-technique  
des processus de contamination des bassins de rétention et d’infiltration dans l’agglomération lyonnaise
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Urban rIsKs and enVIronMent 
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IMU-MIc 
Intelligence of urban worlds and health risks: case of exposures to infectious agents carried by rainwater

IMU-MIc - Urban catchments and the dissemination of bacterial pathogens 20
12

Urban microbiology

Health threats 

Rainwater management

Epidemiological cycle

Pathogens

Summary: 

The IMU-MIC project explores the ecology  
of human pathogenic bacteria in a rainwater 
catchment basin via interdisciplinary 
approaches to identify social practices 
and environmental forces that foster  
the dissemination of these bacteria in rainy 
seasons. 

The project goals are:
• the creation of a multidisciplinary working 

group with expertise in social practices 
around urban objects, rainwater 
management, environmental exposure  
to infectious agents and computerised data 
mining.

• study of the impact of catchment basins 
and the pollutants they contain on the 
concentration of pathogenic micro-
organisms in the city, and analysis of their 
role in the epidemiological cycle of certain 
micro-organisms.

These studies necessitate the development 
of interdisciplinary approaches to identify 
the social practices and environmental forces 
that foster the dissemination of these micro-
organisms in periods of rainfall. 

Scientific coordinator: 
Benoit Cournoyer (LEM)    
benoit.cournoyer@univ-lyon1.fr

disciplines:
Civil engineering - Urban 
hydrology - Urban planning 
and technology - Information 
technology - Environmental 
sciences - Ecology and 
microbiology

laboratories:  
LEM - LGCIE - EVS - LEHNA

partners:  
Grand Lyon - GRAIE

Urban rIsKs and enVIronMent
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epoc
establishment of a local policy of adaptation to climate change: creation of an extramural observatory 

20
14

Adaptability

Urban heat islands 

Territorial vulnerability 

Health

Summary:

Policies for adapting to climate change aim  
to improve societies’ ability to respond  
to climate and energy constraints to make 
them less vulnerable.
However, actions taken are generally limited 
to efforts to raise awareness, resulting  
in normative top-down policies. The notion  
of territory is therefore rarely taken into 
account.

the goal of this project is to contribute  
to establishing an adaptation policy targeting 
local vulnerability. In the framework of 
its Climate Plan, Grand Lyon has observed 
that climate change could be at the origin  
of the amplification of risks such as heatwave. 
The number of days of heatwave could thus be 
multiplied by 3.5 to 5 in the Lyon agglomeration 
by 2080.

To propose a targeted adaptation policy 
that can address policy-makers’ concerns,  
the scientific programme begun plans 
to establish an interdisciplinary urban 
observation system to unite research efforts, 
leverage data and foster sharing.

Establishing this observation system requires 
a prior inventory of scientific skills and  
a summary of knowledge on research 
already accomplished, along with an analysis  
of processes begun by practitioners. The goal 
is to involve both managers and researchers  
in order to pool synergies and establish a think 
tank that could be integrated into a research-
action approach over the long term.

Scientific coordinator: 
Frédéric Kuznic (CETHIL)   
frederic.kuznik@insa-lyon.fr

disciplines:
Development geography 
- Thermal energy - Urban 
atmosphere

laboratories: 
EVS - CETHIL - LMFA

partners: 
Grand Lyon - Lyon urban 
planning agency (UrbaLyon) - 
Météo France

Urban rIsKs and enVIronMent
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pratIc
social practices, technical objects and chemical and microbiological contaminants.  

socio-technical analysis of contamination processes of the catchment  
and infiltration basins of the Lyon agglomeration 20

13

Practices

 System 

Urban sanitation

Summary: 

Since the end of the 1990 s, calls for a return to 
“nature” in the city and the rise of environmental 
concerns are causing a multiplication  
of developments using and showcasing water. 
the pratIc project examines in particular 
catchment and infiltration basins which have 
recently increased in number in cities. These 
structures aim to store runoff water during 
rainy periods for a certain length of time,  
in order to enable purification via settling. 

Previous and current research indicates that 
sediment deposits present in the basins 
and formed via settling represent zones 
of contamination and of concentration  
of chemical and microbiological contaminants 
representative of the complexity of urban 
environments. Thus, these chemical and 
microbiological contaminants are transported 
by runoff waters, which are polluted due  
to phenomena arising from human activity 
and linking social activities mobilising objects 
and technical and spatial systems. 

the pratIc project aims to better understand 
this social production of contaminants and 
their transfers to urban environments. 

The PRATIC project relies on two studies: 
The first study involves the manner in which 
social activities present around the drainage 
basin mobilise technical systems and thereby 
pollute rainwater. the second study concerns 
contaminants and consists of chemical, 
microbiological and eco-toxicity analyses  
of rainwater and of the sediments deposited 
in the basins.

Scientific coordinator: 
Sophie Vareilles (EVS)    
sophie.vareilles@insa-lyon.fr

disciplines:
Urban planning - Microbiology

laboratories:  
EVS - LEM - LGCIE - LEHNA - OTHU

partners:  
Grand Lyon

Urban rIsKs and enVIronMent
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alarIc  > From past to future: identifying mechanisms of incremental change
 Du passé ne faisons pas table rase : à la recherche de l’incrémentation du changement
  
MGs  > Geometric measurement of skylines to objectivise their representations
 Mesure géométrique des skylines pour en objectiver leurs représentations
 
VIbIoM  > the biomimetic city: theory, risks, applications
 La ville biomimétique : théorie, risques, applications
  

p.36
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FUtUre Urban worlds
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alarIc
From past to future: identifying mechanisms of incremental change 

20
13

Urban change 

Industrial space

Modelling

Socio-technical change 

Socio-spatial  
compromises 

Summary: 

Beyond the term itself, the “sustainable city” 
in the sense of a new urban potentiality  
is taking form incrementally via a variety  
of initiatives that are already in place, but 
whose appreciation is open to question.
the alarIc project seeks to understand the 
nature and principles of this incremental 
urban change process by profiling it against 
a template from the past. It is posited that 
the shift to a technological society during 
the nineteenth century may be viewed as  
a heuristic reflection of the changes occurring 
today. Using the industrial territories of the 
Lyon Saint-Étienne urban area deserted  
by industry as a reference point, the ALARIC 
project aims to: 
• identify the modes of emergence of a new 

urban potentiality in its contemporary 
form, by comparing today’s discourse and 
productions with previous experiences  
in the shaping of the city, 

• complete an inventory of the organisational 
and interpretive reasonings behind the 
inherited city,

• distinguish, in the urban socio-spatial system 
that is currently taking shape, the elements 
of negotiation and interpretation that 
derive from / contrast with the methods  
of production of the industrial city.

based on three thematic entry points – 
built forms, socio-technical mutations, 
relationship to the natural – ALARIC mobilises 
and compares the disciplinary specificities 
of geographers, historians, specialists in 
aesthetics and computer programmers in 
conducting three projects: 
• collecting data with the aim of forming a 

documentary corpus on urban change,
• material and ideal deconstruction of the 

horizons of banality by reconstructing an 
original outline of the spaces analysed with 
the implementation of 3D reconstruction 
tools, 

• shift of analysis to present change to identify 
the reality of the “lasting city” currently 
being constructed.

Scientific coordinator: 
Georges Gay (EVS)    
Georges.Gay@univ-st-etienne.fr

disciplines:
Development - Urban planning - 
Information technology

laboratories:  
EVS - LIRIS - CIEREC - LARHRA - 
TRIANGLE - IRD - IRI 

partners:  
Lyon metropolitan area urban 
planning agency (UrbaLyon) - 
Epures

FUtUre Urban worlds
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MGs
Geometric measurement of skylines to objectivise their representations 

20
12

Skyline

Discrete geometry 

Urban landscape 

Perceptions

Photo-questionnaire

Summary:

this project aims to inventory and 
systematically analyse skyline perceptions 
of practitioners and the general public  
by comparing the geometric characteristics 
taken from skyline photographs with the 
perceptions of several audiences in Lyon  
and London.
The project is run by a multidisciplinary team 
and has several objectives: Upstream, the aim 
is to define these specific combinations of 
views and points of view that form a vision 
 

of vast portions of the urban territory  
and encompass the entirety of material forms 
of urban society. The aim is then to identify 
and understand the political issues associated 
with the transformation, preservation  
and representation of the urban silhouette 
by practitioners and members of civil 
society to formalise the skyline as a system.  
This formalisation effort can contribute  
to shaping the public debate on the landscape 
impact of towers. In the end, the purpose 
is to establish a critical review of existing 
regulations, formulate recommendations  
to reconcile the interests of public- and private-
sector players and, due to the materiality  
of the urban landscape, evaluate the use  
of visual media as collaborative tools in the 
urban project.

Two research studies were carried out jointly:
• construction of protocols for inventorying 

skyline perceptions that aim to inventory 
and evaluate perceptions of the skyline  
by practitioners and the general public.  
This study seeks to create and gather 
knowledge of the perceptions that underlie 
players’ strategies. 

• identification and automatic extraction  
of the skyline from photographs with the goal 
of extracting and characterising the skyline. 

Scientific coordinators: 
Serge Miguet (LIRIS)    
serge.miguet@univ-lyon2.fr   
Manuel Appert (EVS)    
appert.manuel@univ-lyon2.fr

disciplines:
Information technology - 
Geography

laboratories: 
LIRIS - EVS

partners: 
Lyon urban planning agency 
(UrbaLyon)

FUtUre Urban worlds
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VIbIoM
the biomimetic city: theory, risks, applications 

20
14

Future cities

Biomimetics

Ecotechnologies

Urban imagination

Sustainable development

Nature in the city

Summary: 

The ecological impact of rapid urbanisation 
calls for thinking about what a genuinely 
sustainable city would be. One of the most 
fashionable responses today consists of saying 
that it would be “biomimetic”. Given the 
observation that ecosystems exist on earth 
that do not cause or suffer from the same 
ecological problems as ours – generalised 
pollution, exhaustion of natural resources, 
loss of biodiversity, etc. – it seems plausible 
or worth exploring the idea that, to solve 
these problems, our cities of tomorrow should 
imitate or draw inspiration from the living 
world.

the project goals are to: 
• carry out multidisciplinary thinking on the 

concept and challenges of the “biomimetic 
city”, combining a team in the humanities 
(IrPhil), two teams in engineering sciences 
(CETHIL, LGCIE) and a biologist from  
the INRA.

• explore the risks caused by the application 
of a biomimetic or bio-inspired approach 
beyond its traditional field of application 
(manufactured objects) to the primary form 
of human habitat (the city).

•  imagine concrete applications of the concept 
of a biomimetic city, focusing on water, 
energy and building.

The project uses a highly multidisciplinary 
methodology to study the question in all its 
complexity and with all its consequences.

at the theoretical level, certain questions are posed:
• what are the natural models that a 

biomimetic city can draw on? Organisms,  
as some 19th-century philosophers, 
engineers and urban planners already 
believed? Termite mounds, as James 
Lovelock has suggested? Forests, as proposed 
by Michael Braungart and William 
McDonough? And could we also envision  
a hybrid model, such as a garden (Matthias 
Henning)?

• how can we understand the relationship 
between the biomimetic city and the entire 
philosophical tradition of art as “imitating 
nature”? Would the biomimetic city be  
an imperfect imitation (Plato) or a creative 
imitation (Aristotle, Ricoeur)?

• what will become of human beings  
in a biomimetic city, and how can we avoid 
the danger of a city designed and managed 
in a purely biopolitical manner (Foucault)? 
And what would be the poetics of inhabiting 
it (Bachelard), of public space and human 
relations in a biomimetic city?

Scientific coordinator: 

Jean-Philippe Pierron (IRPHIL)   
jean-philippe.pierron@univ-lyon3.fr

disciplines:
Philosophy - Urban hydrology - 
Energy and building - Solar energy

laboratories:  
CETHIL - LGCIE - IRPHIL 

partners:  
Industrial Chair University of Lyon 3 
 - Research and Teaching Chair 
INSA Lyon

FUtUre Urban worlds

One other project is aligned with this theme

ARMATURE - described in the «Nature in the city» section
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arar - Archéométrie et Archéologie 
http://www.arar.mom.fr/

archÉorIent - Environnements et Sociétés de l’Orient ancien
http://www.archeorient.mom.fr/

cethIl - Centre de Thermique de Lyon  
http://cethil.insa-lyon.fr/

cIhaM - Histoire et archéologie des mondes chrétiens 
et musulmans médiévaux 
http://ciham.ish-lyon.cnrs.fr/

cItI - Centre of Innovation in Telecommunications 
and Integration of services
http://www.citi-lab.fr/

cMw - Centre Max Weber
http://www.centre-max-weber.fr/

eVs - Environnement Ville Société
http://umr5600.ish-lyon.cnrs.fr/

Gate - Groupe d’Analyse et de Théorie Economique Lyon St-Etienne
https://www.gate.cnrs.fr/

GreMMo - Groupe de recherches et d’études 
sur la méditerranée et le Moyen-Orient 
http://www.gremmo.mom.fr/

hIsoMa - Histoire et Sources des Mondes Antiques
http://www.hisoma.mom.fr/

Iao - Institut d’Asie Orientale 
http://iao.ish-lyon.cnrs.fr/

Ide - Institut de Droit de l’Environnement
http://facdedroit.univ-lyon3.fr/recherche/

Iraa - Institut de Recherche sur l’Architecture Antique
http://www.iraa.mom.fr/

Ird - Laboratoire Images-Récits-Documents 
http://www.esadse.fr/fr/la-recherche/171012-
laboratoire-images-recits-documents 

IrI - Institut Recherche et Innovation  
du Centre Georges Pompidou
http://www.iri.centrepompidou.fr/

the IMU laboratorIes



IrphIl - Institut de Recherches Philosophiques de Lyon 
http://irphil.univ-lyon3.fr/

larhra - Laboratoire de Recherche Historique Rhône-Alpes 
http://larhra.ish-lyon.cnrs.fr/index.php

lehna - Laboratoire d’Ecologie des Hydrosystèmes Naturels  
et Anthropisés  
http://umr5023.univ-lyon1.fr/

leM - Écologie Microbienne
http://www.ecologiemicrobiennelyon.fr/

let - Laboratoire d’Economie des Transports
http://www.let.fr/

lGcb -Laboratoire de Génie Civil et d’Ingénierie Environnementale

lIcIt - Laboratoire Ingénierie Circulation Transport 
http://www.inrets.fr

lIrIs - Laboratoire d’Informatique en Image et Systèmes d’information
http://liris.cnrs.fr

lMFa - Laboratoire de Mécanique des Fluides et d’Acoustique
http://lmfa.ec-lyon.fr/

Map-arIa - Recherche en informatique et architecture
http://www.map.archi.fr

MarGe - Centre de Recherche en Littérature Jean Prévost,  
Groupe Ecriture de la marge, marges de l’écriture

Iraa - Institut de Recherche sur l’Architecture Antique
http://www.iraa.mom.fr/

trIanGle - Action Discours Pensée Politique et Economique 
http://triangle.ens-lyon.fr/http://www.iri.centrepompidou.fr/

the IMU laboratorIes
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IMU’s InternatIonal partners

The IMU LabEx aims to promote research of interest to the urban worlds produced at the Lyon Saint-
Etienne site internationally. The development and systematisation of comparisons between fields that 
the Lyon Saint-Etienne metropolis and similar cities (Manchester-Liverpool, Barcelona, Turin, etc.) offer 
to research and experimentation are key vectors for this international reach.

The IMU LabEx is entirely integrated into local territorial orientations and already participates in 
the collaborations seen as priorities by the University of Lyon; thus IMU has signed a collaboration 
agreement with the Ville Région Monde (VRM) network in Montreal (Canada), and conducted 

missions in Shanghai (China) in partnership with the China Intelligent 
Urbanization Center and in Brazil with the University of São Paulo.

In China at the China Intelligent Urbanization Center, 
scientific collaboration paths involve the virtual city, 

verticality and society (urbanisation rate and ageing).

With the University of São Paulo, themes 
involve urban vulnerability, water infiltration 
and the influence of pollution zones, housing 
construction, and the vertical city.

Prof. PEI Gang, President of Tongji University  
and Prof. Jean-Yves TOUSSAINT, coordinator of IMU LabEx



www.saint-etienne.fr

the prIMary IndUstrIal 
and InstItUtIonal partners

www.grandlyon.com www.rhonealpes.fr

www.gdfsuez.com

www.axelera.org www.imaginove.fr

www.veolia.fr

www.lutb.fr www.tenerrdis.com

www.lafarge.fr http://worldline.com/fr/accueil.html www.edf.com

www.gfc-construction.fr
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