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IneOCampus Operation
IPlatform of Innovative Experiments
IScientific Challenges

IScientific Projects
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Location: Université Toulouse Il Paul Sabatier

Sudoe

* 30,000 registered students
* 2,500 teachers and teacher-researchers
* 2,000 administrative and technical staff

* A multidisciplinary science university
— Exact Sciences
— Life and Healthcare Sciences
— Human, Social, Technological, Physical Activity

— Sport Sciences




neOCampus Operation

“Launched by the President of the
University B. Monthubert

inJune 2013

= Supported by the President of the
University J-P Vinel

" |nitiative of researchers

= Comfort to the everyday life
for the university community

= Decrease of the ecological
footprint of our buildings

= Cost cutting of functioning,
in particular for the fluids
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Green and Smart Campus

Sudoe

The campus = a platform

for the deployment of innovative
experimentations
Research

= Large scale
= |n vivo € End-users

Industry
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11 Research Laboratories

Sudoe

s ,,g.ﬁ P&Q"ﬁ /-

1. CESBIO : Centre d'Etudes Spatiales de la BIOsphére

CIRIMAT : Centre Interuniversitaire de Recherche et d’Ingénierie des
Matériaux

™

;:'

. ECOLAB : Laboratoire écologie fonctionnelle et environnement

IRIT : Institut de Recherche en Informatique de Toulouse

LA : Laboratoire d’Aérologie

LAAS : Laboratoire d’Analyse et d’Architecture des Systémes
LAPLACE : Laboratoire Plasma et Conversion d’Energie

. LCC : Laboratoire de Chimie de Coordination

. LERASS : Laboratoire d’Etudes et de Recherches Appliquées en
Sciences Sociales

10.LMDC : Laboratoire Matériaux et Durabilité des Constructions
11.PHASE : Physique de ’'Homme Appliqué a Son Environnement

=>» Interdisciplinarity ’
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Resources

Sudoe

* Members
— 70 Permanent lecturers/researchers
— 20 Non permanent (UPS and Region—UPS)

* Material
— Show-room
— Lighting platform (UPS-PHILIPS)
— WIFI neOCampus

— Server neocampus.univ-tlse3.fr on the cloud
platform CloudMI

— neOCampuslLabs: 3 classrooms
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Show-room CampusFab + neOCampusLabs

* Camera @

* Sensors of luminosity, temperature,...

* Electric consumption

 Effectors: shutters, lights, video-projectors...

Por;y ) = o

store == U4 building hall

Prise réseau (RJ45) @ .

Prise de courant ® u OUtSIde
| . L0 -

' —
‘ 6 screens giant magnétique
dispiay wall Touch screen + RPj +
(¥mid-height) camera + NFC
reader + fingertip
sensor
Reserve =
PC + RJ45 cachées dans le
faux plafond (RPi + camera +
SeNnsors)
Prises au dessus du tableau
(video-projecteur interactif)
neOCampus / Fablab
main room
S
— = —— " X ese]

Emergency exit



Infrastructure

= Sudoe

~Ampient sensors

-3 5 Wide range of sensors:

= Temperature,
6 Humidity,

868MHz
Up to 6 CT

*At least, one Raspberry Pi per building in order for

power meters to get reachable from its 868MHz link. 10

interreg H

'\ neampus

&
-
UNIVERSIT

TOULOUSE |
EZ Paul SAE?TE\E



Infrastructure
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The university of the Future
is possible today!

m— Sudoe

 Progressive evolution

The evolution towards the smart university will be
progressive, without must be thought 20 years in advance

1 Incremental approach
 Interoperability
1 Open source

=  SW and Physical devices
= Resources sharing between projects
=  Driven by users needs: university technical services, library...

= Local distribution of research experiments

1 Hybrid and multi-view simulation platform design
= Real sensors— simulated sensors
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Scientific Axis

) Hybrid simulation platform PAULSAB

1 Energetically effective campus
) Distributed production and storage
) Converters and networks of lighting
) Materials
J Sensors
) Energy saving in a network smart-grid, in a cloud
J Monitoring of the System Indoor Environment - Occupant

) Management of the water and the air
) Quality of life and service in buildings
) Quality of life and service outside of buildings
. Interdisciplinary design method 3
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Smart City, Campus Main Characteristics

SSSSS

* Composed of heterogeneous cyberphysical
systems

* Distributed

* Open

* Alive

* Big data

* Existing infrastructure, buildings
* End-users/actors

* Complex
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Some Challenges

Sudoe

*  Autonomy
— Don’t need human intervention
— No cognitive overload

- Self-Adaptation
— To end-users, changes
« Scalability
— Thousands of sensors and effectors
« Bottom up approach
— No finality
+ Sustainable
— Energy efficicency
- Big Data
— Privacy, security, storage, analysis

15
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neOCampus
A Complex System

= _ Sudoe

* Autonomy =2 each component is able to
perceive, decide and act

» Self-adaptation =2 self-organisation of
components using local knowledge

* Scalability =» distribution and local knowlegde

* Bottom up approach =2 self-organisation

* Sustainable =» self-observation and self-
maintaining

* Big Data =2 let the data in each component,
when it is possible
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Energy Efficiency

— Sudoe

Storage units modelling and study

Lead-Acid batteries

Solar Panels SuperCapa Battery

Material with hemp

I

Lithium iron phosphate
batteries

-
-

_— | i
e . ] :
et :

Data Center

Lithium supercapacitors £
and hybrids
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MSH?: Monitoring of the System
Indoor Environment - Occupant

* Study the impact of the human thermal and
visual sensations on his(her) reactions
towards the atmospheres

Modélisation des actions 4 simenemll Métrologie
comportementales humaines a . modele sur site réel

..............
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Centered on the user

Sudoe

* Self-Adaptation
* Privacy

* Pervasive system

* |[nnovative Interaction

Spatial Mode
Overview+ details

22
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) Emergence of services
\

* Spontaneous indication of a path
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* Number of students on the

campus s e |
-and preparation of the meals K N it | 1Tl

interreg H
Sudoe

@NSENER




consOCampus: Comfort and Consumption
Optimisation

d

* Orchestration of multiple effectors/sensors:
shutters, lights, presence, luminosity

* Scalability
* Intelligence in sensors and effectors

Solution: Multi-agent systems
— Decentralized decision
— Open
— Self-adaptive

24

HILCTITCY g

UNIVERSITE =
IIIIIIIIIII ne a m pus e
PAUL S ABATIER, e



Demonstration

cons(@_ampus

REDUCTION DES CONSOMMATIONS
ET AMELIORATION DU CONFORT
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Conclusion

Sudoe

* Interdisciplinary
* In vivo projects

* |[nnovative

* Sharing resources for research but also for
Services inside the university
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wes  Sudoe

Thank you for all the participants in neOCampus

Thank you for your attention
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