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LIRIMA: a joint Franco-African 
laboratory

Created in November 2009, the LIRIMA international laboratory, 
whose head office is based at the University Yaounde I brings 
together researchers from 9 countries of sub-Saharan Africa and 
the Maghreb with french researchers to work on common projects, 
modelled as Inria project-teams.

An African team leader, together with a co-team leader, member of 
an Inria project-team, presents a scientific project oriented towards 
innovation and technology transfer, and involving joint supervision 
of young PhD students.

These document aims to present the main research topics and the 
working axes of the twelve project-teams during the first period, 
from 2010 to 2014.

PARTNERS INSTITUTIONS

Inria

University of Yaounde I, Cameroon

Gaston Berger University, Saint-Louis, Senegal 

Ouagadougou University, Burkina Faso

Antananarivo University, Madagascar

Stellenbosch University, South Africa

UST of Masuku, Franceville, Gabon 

Ministry of Higher Education and Scientific Research (MESRS-DGRSDT), Algeria

National Centre for Scientific and Technical Research (CNRST), Morocco 

 Ministry of Higher Education and Scientific Research (MESRS), Tunisia

The IRD is an Associated Member.
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The 12 research teams in brief…

ALOCO
Component-based Software Architectures

ALOCO project-team activities are concerned with “Distributed Data and Collaborative 
Systems”. A large part of the research activity is dedicated to a model of distributed 
and data-centric collaborative systems with the following objectives in mind: 
(1) Develop business process solutions for administrations and private companies 
from developing countries by promoting component programming and model driven 
engineering for the development and reuse of open source softwares; (2) Take ad-
vantage of some technological innovations to compensate for the degraded connec-
tion to Internet; (3) Define domain specific tools for the configuration of workspaces 
allowing end-users with low computer literacy to take part in the business processes 
of their companies or administration; (4) Develop some applications (cases studies): 
A disease surveillance process, a distributed e-learning platform (by contrast with 
the traditional e-learning platforms based on the client-server technology).

n ENSP/University of Yaoundé I, Cameroon

Team leader: Claude Tangha

Co-team leader Inria:  Eric Badouel

Inria’s associated teams: SUMO, ZENITH (Rennes, Sophia Antipolis)

Claude Tangha, team-leader

ANO
Numerical Analysis of Partial Differential Equations 
and Optimization

The team focuses on the numerical analysis of PDEs and optimization among with 
several application areas including biomathematics and finance.
Our objective was to carry out a number of joint projects not only with our team and 
but also with several young doctoral researchers. The themes covered essentially the 
development of mathematical models, numerical methods and algorithms suitable for 
solving engineering problems, especially in biomathematics, mechanics and finance. 

The activities focused on the themes and areas of application, such as: Biomathema-
tics (plant growth, restoration and image segmentation and modeling of cardiovascu-
lar and cerebrovascular diseases); Finance (portfolio optimization, numerical methods 
for the valuation of derivatives, calibration and parameter estimation…); Optimization 
(algorithms, robust structural optimization…) ; A posteriori error estimates.

n EMI-Rabat / CNRST Morocco

Team leader: Rajae Aboulaïch

Co-team leader Inria: Abderrahmane Habbal

Inria’s associated teams: OPALE, COMMANDS, DRACULA, CARMEN  
(Sophia Antipolis, Saclay, Lyon, Bordeaux)
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EPIC
Inverse Problems and Control Team; applications to 
the flows in medicine and hydrogeology

The team developed several methods for solving a wide class of inverse problems 
(shape identification, parameter recovering). The main contribution lies on the use 
of both reciprocity gap and constitutive law error concepts. These ideas gave rise 
to very competitive identification procedure. The main application area of these 
methods concerns the mechanical engineering.
These last years, heightened synergy between medicine, biology, mathematics 
and computer science has been noticed. The aim of EPIC was there the use of the 
concepts developed within the Inverse Problem team and the development of other 
mathematical tools for treating problems arising from medicine or hydrogeology; 
more specifically, to share tools for modeling, analysis and numerical analysis of 
inverse problems in favor of applications in hydrogeology, biological fluids flow and 
cardiac electrophysiology. 

n University Tunis El Manar, Tunisia

Team leader: Amel Ben Abda

Co-team leader Inria: Houssem Haddar

Inria’s associated teams: APICS, DEFI, SAGE ( Sophia Antipolis, Saclay, Rennes)

GRIMCAPE
Modeling, Analysis and Simulation in Epidemiology 
and Immunology

The work of GRIMCAPE team is subdivided in four main areas: (1) Modeling and 
Analysis of structured epidemiological models (age-structured / or spatial and / or 
epidemiological status); (2) Modeling and Analysis of population dynamics; (3) Iden-
tification / parameter estimation and variables; (4) Modeling in ecology (Size Struc-
tured Tree-Grass Competition Model for Savanna Ecosystems).
This work leads to many fields of application, the most important are: forest dyna-
mics and forest-savanna interactions, spread of vector-borne diseases, the metapo-
pulation models considering migration and spatial heterogeneity in cases of malaria 
and tuberculosis, and the transmission dynamics of infectious diseases that can 
account for the effects of differentiation susceptibility or infectivity of drug resis-
tance and exogenous reinfection (TB, AIDS, meningitis, HBV…).

n University of Yaoundé I, Cameroon

Team leader: Samuel Bowong

Co-team leader Inria: Gauthier Sallet

Inria’s associated team: MASAIE (Nancy/Metz) 

légende

légende
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IDASCO
Distributed computing for the analysis of complex systems

MACISA
Mathematics applied to cryptology and information 
security in Africa

Public key cryptography plays a vital role in today’s communication infrastructures. 
It guarantees the confidentiality, the integrity and the authenticity of a message. 
Understanding the whole chain of cryptography, from the theoretical algorithms to 
the implementation of fast and secure protocols is a matter of national sovereignty. 
The MACISA team aims to provide a better understanding of public key cryptography 
from the point of view of algebra and geometry. 
It focuses on the study of algebraic maps, along two main themes: 
(1) the first focus on arithmetic aspects: rings, primality test, factorization and dis-
crete logarithms. On the effective side of things, it aims for fast generation of normal 
basis, and using residue number systems to speed up the arithmetic; 
(2) the second concerns the geometry, mainly elliptic and hyperelliptic curve cryp-
tography. This theme focus on studying curves models and efficient addition laws, 
along with fast pairings and point counting computations. The goal of the team is 
then to use these tools to develop more efficient and secure methods for designing 
public key cryptosystems.

n UST of Masuku, Franceville, Gabon

Team leader: Guy Martial Nkiet

Co-team leader Inria: Damien Robert

Inria’s associated team: LFANT (Bordeaux)

n University of Yaoundé I, Cameroon

Team leader: Maurice Tchuente

Co-team leader Inria: Jean-François Mehaut

 Inria’s associated teams: MAGNET, ADAM (Lille), GCG (Grenoble Compiler Group) 
and Urbanet (Inria/INSA Lyon)

The work of the team IDASCO is orga-
nized around three axes: 
(1)  Learning techniques for social 
network mining, especially with appli-
cation to the detection and monitoring 
of communities, and recommendation 
systems; 
(2) Search of traces of multimedia appli-
cations on embedded systems, genera-
ted by complex architectures centered 
around integrated components called 
Multi-Processor Systems-on-Chips. The 
aim is to detect anomalies useful for 
debugging these applications; 

(3)  Parallelization of complex sys-
tem analysis algorithms. In fact, the 
treatment in reasonable time of wide 
networks requires computing power 
that goes beyond the capacity of a 
single-processor machine. Thus, the 
use of parallelism cannot be avoided. 
We are particularly interested in multi-
core architectures that started to be 
commonly used in recent years. 

The objective is to propose a dedicated 
language providing ease of program-
ming, with a compiler that produces 

optimized code for social network algo-
rithms running on multi-core platforms. 

légende 

légende
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M2IPE2S
Mathematical and Computer Modeling of Water and 
Sahelian Ecosystems Problems

This team focuses on five main areas of research: 
(1) Modeling and mathematical analysis in epidemiology. The objective here is to 
study and model certain infectious diseases which are important for public health 
problems in sub-Saharan Africa; 
(2) Mediation data for the semantic web. The goal is to provide models, methods 
and tools to eager, to put structures in partnership, pooling their resources in a dis-
tributed, especially in the semantic web environment; 
(3) Mathematical modeling and numerical simulation related to the management of 
natural resources and the environment. This theme relates to the monitoring and 
control in the preservation of ecosystems; 
(4) Concepts and mathematical tools emerging. This is to export in various appli-
cation areas fundamental advances in applied mathematics, statistical physics and 
basic computer, and use methods and concepts that are derived;
(5) Algorithms and scheduling servers distributed computing.

n University of Ouagadougou, Burkina Faso / University Gaston Berger, 
Saint-Louis, Senegal

Team leader: Hamidou Touré

Co-team leader Inria: Gauthier Sallet et Fabien Gandon

Inria’s associated teams: MASAIE, WIMMICS (Nancy/Metz, Sophia Antipolis)

MASECNeSS
Management and Security of Network Services and 
Systems

This Project aimed to define, validate and implement new solutions (tools, models 
and services) in the fields of the administration, the monitoring and security of 
network and system in general. The results of our research aimed at: repercussions 
on the mastering, the deployment and the acceptance of the secured wireless sensor 
networks in the multiples environments; study and coupling proven models such 
as GSM, GPRS and adapted them to the fixed and mobile ad hoc networks; directly 
improving the life quality for people in developing countries.
Our research activities includes four main axes: 
(1) configuration management in Wireless Sensor Networks (WSN); 
(2) intrusion detection in WSNs; 
(3) wireless networks services for developing countries; 
(4) mobile-based services and applications. The first two axes are developed within 
the framework of international cooperation with our Inria partner, EPI MADYNES. 
The third axis is part of a broader collaboration with Fraunhofer Fokus Germany. The 
last axe of research results from the cross-collaboration with other LIRIMA teams 
projects, especially with ALOCO.

n ENSP/University of Yaoundé I, Cameroon

Team leader: Thomas Djotio Ndie

Co-team leader Inria: Olivier Festor

Inria’s associated team: MADYNES (Nancy)

légende
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MOMAPLI
Mathematical Modeling and Applications

Mathematical modeling using partial differential equations (PDEs) accounts for the 
evolution of several natural phenomena. The team has two main objectives: develop 
new resolution methods or adapt known methods for solving these problems and 
aid in their development. To achieve these goals, the team centered its work on four 
research axes: 
(1) The problems of the existence of solutions to equations of physics. Work on 
this theme is consecrated towards searching for solutions to equations of Einstein, 
Maxwell, Boltzman, as well as of coupled systems; 
(2) Homogenization of partial differential equations. The study of the homogeniza-
tion of partial differential equations aims at constituting a natural base for practical 
applications; 
(3) Localization and counting of eigenvalues. Work on this theme consists in building 
tools which, at the same time, determines a level curve of the resolvent matrix, and 
the number of eigenvalues it covers. As such, eigenvalues are determined with their 
variation zones for a given level of perturbations of the matrix; 
(4) Flow in porous environments. Work on this theme is centered around the develop-
ment, analysis and application of the Discrete Duality Finite Volume (DDFV) method 
to flow problems in porous environments.

n University of Yaoundé I, Cameroon

Team leader: Norbert Noutchéguemé

Co-team leader Inria: Bernard Philippe

Inria’s associated team: SAGE (Rennes)

NuWat
Numerics for water treatment research

The NuWat Team focuses on the numerical modeling and simulation of microbial 
ecosystems and their application in biotechnology with a focus on solutions consi-
dered as promising for countries of the Maghreb. In this context, the research topics  
will handle: On the one hand the elaboration of numerical hybrid models for simula-
tion of bacterial ecosystems combining discrete models (for small size populations) 
and continuous models (for large size populations, substrate and environment): this 
theme appears to be strategic as conventional continuous models are not able to 
account for all the phenomena. On the other hand NuWat will develop numerical 
tools for the control and simulation of biotechnology process. The team will start a 
reflection about the software framework to adopt (choice of languages, develop-
ment tools, etc.) and also address the question of interface between the process, 
data acquisition and processing; and the question of software development. Two 
major research axes will be developed: 
(1) New tools for simulation and modeling; 
(2) Numerical tools for optimization, identification and control.

n Tlemcen University, Algeria

Team leader: Brahim Cherki

Co-team leader Inria: Fabien Campillo

Inria’s associated team: MODEMIC (Sophia Antipolis/Montpellier)

légende
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PreDnet
Predator predictive Networks

PreDnet proposes to investigate the most suitable topologies 
and subsequent deployment of a wireless sensor network for 
sparsely populated outlying rural and wilderness areas, for 
effective monitoring and protection of resources and ecosys-
tems. In particular, the PreDnet project focuses on two speci-
fic use cases: (1) Chacal behavior understanding and cattle 
surveillance and (2) Fight against rhinoceros pounchering. 
To do so, PreDnet investigates deployment and self-deploy-
ment of nodes (Objective 1) and some scheduling algorithms 
that takes account of the energy available at each node at 
current time and of the one expected to be harvested in the 
following periods (Objective 2).
The third goal is to develop experimental platforms, further 
implemented in real networks to test and validate hardware 
and software development.
The main goals of the PreDnet project are: Design of compact, 
electronically reconfigurable antennas for frequency-hierar-
chical cluster networks specifically adapted to the rural target 
environment; Design of energy-efficient- and harvesting rou-
ting protocols for data retrieval from low energy consumption 
sensors, while considering environmental and antenna cha-
racteristics; Development of experimental platforms, further 
implemented in real networks to test and validate hardware 
and software development; Investigation of smart mechanisms 
to enforce data resilience and network reliability.

STIC-Mada
Information and Communication Science and 
Technology – Madagascar

Protection, assessment and management of natural resources are among the priority 
issues that Madagascar faces, as well as health and fight against poverty. The team 
contribution in this policy is to deepen in one hand understanding of ecological, envi-
ronmental and agricultural dynamics, and secondly the interaction of these dynamics 
with human agro-environmental practices. Research lines have focused on modeling 
the dynamics and developing computing tools for preservation and management 
of natural heritage (in natural  or cultivated areas). These models were designed to 
provide tools for simulation / management, but were also faced with different types 
of data at different scales. Specific software studies related to image processing 
and hybrid algorithmics had to be a support axis for the development of these tools. 
Three themes were then carried out in terms of modeling: (1) Hydro-system hybrid 
complex representation through the factors of land use; (2) Markov modeling for 
agronomy and ecology and applications; (3) Computing modeling of ecosystems 
through the study and the development of specific software.

n ENSP/University of Antananarivo, Madagascar

Team leader: Lala Andriamampianina

Co-team leader Inria: Fabien Campillo

Inria’s associated team: MODEMIC (Sophia Antipolis/Montpellier)

légende et ©

n Stellenbosch Univerity, South Africa

Team leader: Riaan Wolhuter

Co-team leader Inria: Nathalie Mitton

Inria’s associated team: FUN (Lille)
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And some 
testimonies…

Blaise NGONMANG
Research team IDASCO – PhD Student – 
University of Yaounde I, Cameroon

When starting research, it is usually not clear what 
to be a researcher means. The first thing that I 
have gained from the IDASCO team is the initiation 

to research methodology. This was done through my 
participation to regular workshops organized by the team, 
and thanks to the support of senior members of the team. 
On the other hand, the financial support of LIRIMA enabled 
me in 2011, to travel to France for my Masters internship, 
with stay expenses covered by the host team. Following 
the successful completion of this internship, I obtained from 
the host team, a three-year support for a PhD thesis on the 
dynamics of communities in social networks. To summarize, 
Lirima is an international laboratory with an innovative 
cooperation scheme that has provided me scientific, human 
and financial support.“

Rajae ABOULAICH
Team leader of the research team ANO 
Senior researcher – LERMA/EMI, Rabat, 
Morocco

The resources allocated by INRIA and the Moroccan 
CNRST have allowed researchers to benefit from 
interesting and fruitful exchanges with partner 

teams through co-publications, assignments, training and 
workshops. Moreover, the LIRIMA affiliation has also provided 
our team with a better organization and greater visibility.
Through meetings and exchanges within the LIRIMA we 
have got a better understanding of the current trends 
in our research field. In addition, we have discovered and 
better known the African continent both scientifically and 
culturally. Finally, we have had the opportunity to develop 
collaborations with Maghreb and African teams.“

Jean Jules TEWA
Research team GRIMCAPE – Teacher/
researcher – University of Yaounde I, 
Cameroon

The Laboratory LIRIMA is one of the most visible 
aspects of cooperation between French and 
African researchers. Since its inception in late 

2009, he contributed significantly to raising the level of 
research on the African continent offering this opportunity 
to participate in high level conferences around the world and 
stay in the best laboratories. It has also a training of trainers 
and training of young African researchers. This contribution 
of the LIRIMA Laboratory to build an African elite army better 
for high-level research is to be welcomed and encouraged. 
I am one of the researchers who have benefited, both 
personally and for my students who were able to make 
significant training in other laboratories in France and the 
world.”

Abdoul Aziz CISS
Research team MACISA – Senior Teacher/
Researcher – UCAD Dakar, Senegal

It is with great pleasure that I thank the LIRIMA 
laboratory through the team MACISA. The project 
financed a two week stay in Rennes which allowed 

me to find new collaboration objectives. Through MACISA I 
have been able to invite a PhD student from Cameroon into 
Senegal. We are finishing an article on entropy extractors.
The Rennes meeting boosted my scientific activities which 
lead to a paper available on IACR and Arxiv. This makes two 
papers in less than 8 months , I could not hope for more!”
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For more information
http://lirima.inria.fr

Contact
lirima@inria.fr
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