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The CRAN (joint research unit, UMR 7039) STAFF MEMBERS
is a fundamental and applied research INCLUDING:
laboratory under the joint supervisory
authority of the Université de Lorraine and
the CNRS. It is more specifically attached to
the CNRS Institute for Information Sciences
and Technologies (INS2l) and secondarily
to the CNRS Institute for Engineering and RSSL%RS/'\I'I:DSC-I)-LCJ'P(I)EEXE
Systems Sciences (INSIS). It is part of the FELLOWS
AM2| (Automatic control, Mathematics, IT
and their Interactions) scientific pole at the
Université de Lorraine and of the Charles
Hermite Federation while also hosting
researchers from the Lorraine Institute of
Oncology (ICL) and the CHRU (University PERMANENT
Hospital and Research Centre) in Nancy. RESEARCHERS
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3 DEPARTMENTS WITH
ONE SHARED APPROACH.

Control Identification Diagnosis (CID), Sustainable Systems Engineering (ISET) and Biology,
Signals and Systems in Cancer and Neuroscience (BioSiS).. Beyond the specific features
of the three departments that make up CRAN, they are all driven by a shared ambition - to

understand complex systems and optimise their behaviour by using data processing
or building and exploiting models.

Control
|dentification
Diagnosis
(CID)

The CID Department gathers
the Laboratory's research activities
related to the automation of
continuous and cyber-physical
systems. This department's
theoretical and methodological work
is motivated by significant strategic
and societal concerns and aims
to answer to the major challenges
created by the increasing complexity
and integration of systems
in the fields of energy, transport,
environment, processes and
communications.
The CID department's key words
are modelling and identification,
analysis, control and observation,
diagnosis and finally fault tolerance.

Biology,
Signals and
Systems in
Cancer and

Neuros-

clence

(BioSiS)

The strength of the department
lies in its interdisciplinary approach
that brings together experimental
biology, neuroscience and signal
and image processing. Its research
combines multi-scale analysis
of biological systems and data
processing in the framework
of a long-term translational
approach in collaboration with
Nancy's CHRU and the Lorraine
Institute of Oncology. All this work
contributes to the development
of innovative diagnostic and
therapeutic methods and strategies,
in oncology and neuroscience.

Sustainable
Systems
Engineering
(ISET)

This department studies
complex sustainable systems
mainly with applications for industry,
communication networks, transport,
building and energy. Its research
focuses on the development
of methods, models and tools
associated with evaluation and
decision-making processes
The end goal of ISET's research
is to enable the efficient operating,
control and maintenance of systems
of interest in a framework that goes
further than classical performance,
connectivity and dependability
requirements to also take into
account emerging issues linked
to the responsible economy.



SCIENTIFIC TOPICS..

A whole wo

The Control Identification
Diagnosis department (CID)

has made the methodology and
theory of dynamic systems the
core of its research.

Health dynamics

The aim of the BioSiS d
in the field of oncolo
performance o
tumors by usin

The study of radiation-tissue-
nanoparticle interactions is one of the
BioSiS department’s main research
themes along with enhancing
the understanding of certain
cognitive mechanisms. This research
is carried out in close collaboration
with health professionals from
Nancy’s CHRU and the Lorraii
Institute of Oncolog

ld in equations

CID's scientific work has been show-
cased in numerous publications and
cannot be separated from its tangible
and industrial applications, with the
latter even often inspiring this research.
Numerous issues are dealt with such as
the control of embedded, interconnec-
ted, multi-agent or cooperative systems
for the automobile industry, optimising a
steel production process, estimating and

predicting an intelligent building's be-
haviour, modifying a control law to com-
pensate for a drone losing an engine and
also modelling how a disease spreads
or understanding how

The department’
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. & FIELDS OF APPLICATION

CID’s research
projects

Fault Tolerant Control -
Fault diagnosis
and safety (CduSur)

Control, Optimization,
Communication (CO2)

Control and Observation
of Non-linear Systems (COSsyNL)

Identification and Modelling
of Dynamic Systems (iModel)

BioSiS'’s
research projects

Neuroscience of Systems
and Cognition

Multidimensional Signals

Photo Diagnostics. Imaging
& Biomedical Optics

Tumor Environment & Radiation
Therapy for Brain Tumors

Liquid Biopsies &
Therapeutic Optimization

ISET'’s
research projects

Intelligent System and Objects
in Interaction (S&0-21)

Green Networking (GN)

PHM and maintenance

— Operational dependability,
D (S-PHM2)



23 TECHNICAL PLATFORMS
AND RESOURCES ACT

AS SKILL CENTRES OF
COMPETENCE TO SERVE

RESEARCHERS.

PRODUCTION SYSTEMS

Multi-Agent systems (TRACILOGIS - CP2)
Robot system to study insects Artificial Intelligence, Digital Twin

Electrical fault-tolerant control system

INDUSTRY CONSTRUCTION & BUILDINGS

' Building information modelling (BIM) Real-time digital networks

3D software solutions (INC) ONCOLOGY
THE CIRCULAR ECONOMY Spectral Imaging (PhotoVivo)

Recycling products for industry (PROGRESS 4.0) Optical methods in clinical practice
Product regeneration Medical Devices (PhotoVivo)

Medical image processing
THE ENERGY TRANSITION

. Fluorescence Imaging
The technical management of buildings (Eco-Sir) Image guided surgery
Automation, artificial intelligence, simulation

NON-DESTRUCTIVE CONTROL

Multimodal Imaging (PIM)
Traceability, identification I Liquid Biopsies

Patient management and residual disease
NUCLEAR ENERGY monitoring
Safe industrial process control (CISPI)
Industrial process control NEUROSCIENCE

Multi-Scale EEG Instrumental Platform (ICEM)
MAINTENANCE

Cerebral visual recognition mechanisms |
l Predictive maintenance for industrial systems

(OptiRAD)

I Irradiation and Preclinical Imaging Platform
Multimodal imaging and image-guided radiotherapy

Identification and localisation of cognitive networks
(TELMA)

Prognostics and Health Management (PHM) Discover all our platforms and technical
resources by scanning this QR code.




THE CRAN
& TRAINING

Every year, CRAN welcomes about twenty
new doctoral students who are enrolled at the
IAEM-Lorraine (Computer Science, Automatic
control, Electrical Engineering, Mathematics)
and the BioSE (Biology, Health, Environment)
doctoral schools. It also hosts students from
engineering schools and students of Master
on Complex Systems Engineering (ISC), Life
Sciences Masters (MSV) and Health Enginee-
ring Masters (MIS) courses. The CRAN's strong
international focus is reflected in its role as a
host laboratory for students in the Erasmus
Mundus GENIAL (GrEen Networking And
cLoud computing) master’s course of which it
was one of the founding members.

Our laboratory's researchers teach in enginee-
ring courses at the ENSEM (National High School
of Mechanical and Electrical Engineering), Po-
lytech Nancy, Telecom Nancy and the ENSTIB
(National High School of Forestry Technologies
and Industries). They also teach in a dozen
Masters courses run by the Faculty of Sciences
and Technologies and the Faculty of Medicine in
Nancy. Members of our laboratory are also invol-
ved in the BUT and Professional Licence courses
at the IUTs (University Institutes of Technology) in
Longwy, Nancy-Brabois and Epinal.

TECHNOLGY TRANS-
FER & INDUSTRIAL
PARTNERSHIPS

From its beginnings, the CRAN created and has maintained
major industrial collaboration partnerships with EDF,
CNES, ArcelorMittal, Renault and Schneider Electric along
with many institutions, organisations and SMEs/SMis
from the Lorraine region such as CRITT BOIS, Trane, Poirot
construction, Predict or SD Innovation.

Its industrial technology transfer strategy is also partici

EXCHANGE COOPERATION AGREEMENTS
PROGRAMMES WITH UNIVERSITIES & RESEARCH
CENTRES IN OTHER COUNTRIES



9 LOCATIONS
IN
LORRAIN

Brabois Campus - He
Aiguillettes Campus - Unc
Aiguillettes Campus - |
Brabois Campus - Eng
Bois Camp

Contact details
- Campus Sciences - Batiment 1°" cycle
BP 70239
54506 Vandoeuvre-les-Nancy - Cedex
+33(3) 7274 52 90
cran-direction@univ-lorraine.fr

Q @labo_CRAN

@ cran
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