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Evaluation report 
This report is the result of the evaluation by the experts committee,the composition of which is specified below. 

The assessment contained herein are the expression of independent and collegial deliberation of the committee. 

 

Unit name: Centre de Mathématiques et de Leurs Applications 

Unit acronym: CMLA 

Label requested: UMR 

Present no.: UMR 8536 

Name of Director 
(2013-2014): Mr Nicolas VAYATIS 

Name of Project Leader 
(2015-2019): Mr Nicolas VAYATIS 

 

Expert committee members 
 

Chair: Mr Jean PONCE, ENS Paris 

 

Experts: Mr Christophe BERTHON, Université de Nantes (représentative of CoNRS) 

 
Mr Michel BRONIATOWSKI, Université Pierre et Marie Curie Paris, 
(représentative of CNU) 

 Mr Massimilano PONTIL, University College London, England 

 

Scientific delegate representing the AERES: 
 Mr Antoine HENROT 

 

Representative(s) of the unit’s supervising institutions and bodies: 
 Ms Clotilde FERMANIAN, CNRS – INSMI 

 Ms Isabelle LERAY (directrice de l’école doctorale n°285) 

 Mr Stefano MARULLO, Université Paris-Descartes 

 Ms Sylvie POMMIER, ENS Cachan 

 Mr Daniel VANDERHAEGEN, CEA-DAM 
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1  Introduction 

History and geographical location of the unit 

CMLA has been created on January, 1st 1990 in École Normale Supérieure de Cachan near Paris. 

Management team 

The director is Mr Nicolas VAYATIS, the vice-director is Mr Florian DE VUYST. 

AERES nomenclature  

ST1 Mathématiques. 

 

Unit workforce 
 

Unit workforce Number as at 
30/06/2013 

Number as at 
01/01/2015 

N1: Permanent professors and similar positions 8 8 

N2: Permanent researchers from Institutions and similar positions 3 3 

N3: Other permanent staff (without research duties) 6 7 

N4: Other professors (Emeritus Professor, on-contract Professor, etc.) 2 2 

N5: Other researchers from Institutions 
(Emeritus Research Director, Postdoctoral students, visitors, etc.) 

17 6 

N6: Other contractual staff 
(without research duties) 6  

TOTAL N1 to N6 42 26 

 

Unit workforce Number as at 
30/06/2013 

Number as at 
01/01/2015 

Doctoral students 26  

Theses defended 38  

Postdoctoral students having spent at least 12 months in the unit* 5  

Number of Research Supervisor Qualifications (HDR) taken  4  

Qualified research supervisors (with an HDR) or similar positions 13 11 
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2  Assessment of the unit 
CMLA is an applied mathematics laboratory, whose research is motivated and validated by real applications. Its 

activites span three main areas : fluid modeling and simulation, signal and image processing, and machine learning. 
CMLA is an excellent laboratory, and its members have received many national and international prizes. It maintains 
many academic, industrial, and international scientific collaborations, and its faculty is in charge of the 
internationally renown MVA masters program. The scientific strategy of CMLA could, however, be improved, with the 
aims of identifying core research objectives within each of the three focus areas, and attracting the young faculty 
that will be the key to the future of the laboratory at the 10-year horizon. 

Strengths and opportunities related to the context 

The main strength of CMLA is its recognized scientific excellence. Others include its abundant funding and its 
interactions with industry, CEA-DAM through the LRC-MESO, CNES, and other Cachan laboratories through the Farman 
Institute. The deep involvement of CMLA members in teaching at ENS  Cachan and in the MVA masters program is 
another important strength. New opportunities include the Digiscope Equipex, as well as the new Cognac G biology 
initiative, joint with University Paris Descartes. 

Weaknesses and threats related to the context 

CMLA has a structure similar to that of a (small) US academic department, with its faculty members organized 
in three core areas (hubs), and working more or less independently with their own students and post-docs. 

 The presentation of the lab activities is deliberately very flat. For example, instead of identifying main 
research themes within each hub, the CMLA dossier lists a total of 30 essentially independent projects spread among 
the three hubs. This makes it very difficult to identify a scientific strategy. 

 Another concern is that the CMLA faculty consists of nine senior researchers and only two junior ones, and 
the committee did not feel that the laboratory was trying particularly hard to attract new and young talent. This begs 
the question of the future of CMLA in ten years. 

 Other risks have been identified by the CMLA members themselves: the move of ENS Cachan to Saclay poses a 
risk of attrition if some of the faculty members refuse to follow. IT support is also lacking, which is important given 
the large part of the CMLA activities dedicated to computing. The committee strongly agrees on both issues, although 
the decision to move to Saclay appears to already have been acted by ENS Cachan.  

 Finally, given the numerous computer science related activities of CMLA (extending all the way to scientific 
computing on GPUs), the committe was a bit surprised of the lack of interactions between CMLA and LSV, the 
computer science department of ENS Cachan. 

Recommendations 

The previous evaluation committee recommended that CMLA structures itself into teams with a finer 
granularity than the existing hubs. CMLA has chosen not to follow this recommendation and continues to affirm a flat 
organization into projects within each hub. This committee does not believe that arbitrarily grouping members of 
CMLA into teams is necessary. However, it feels that the main scientific themes pursued within each hub should be 
identified and put forward.  The presentation of CMLA’s activities as a number of unrelated projects is simply not 
satisfactory. 

Scientific strategy could also be improved, especially regarding the recruitment of young faculty. This is a very 
important point that will determine the long-term future of the laboratory. The various « tutelles » and partner 
institutions of CMLA, in particular ENS Cachan and CNRS of course, but also perhaps CEA-DAM and University Paris 
Descartes, must assist the laboratory in this endeavour. But it is also the responsability of the CMLA direction to 
develop a vision of the laboratory’s future, and to attract brilliant young candidates at the “chargé de recherches” 
and “maître de conférences” levels. Inria has been identified as a potential partner by the CMLA members. This is an 
interesting idea. However, its success with require not only the high-level negociations between institutions alluded 
to in the dossier, but also  a convincing bottom-up argument demonstrating the scientific benefits for these 
institutions. 
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Given the crucial role of information technology (and computer science in general) in all scientific activities of 
CMLA, IT support must also be improved, again with the help of the  « tutelles » and partner institutions. Interactions 
with computer science should be improved as well.  

Finally, the CMLA direction has asked the committee for its opinion on the sustanability of the IPOL project. 
IPOL is an interesting and promising initiative, that probably needs a wider range of contributors (besides CMLA 
members and a core group of outside authors) to achieve its real potential. Its founders may wish to pair up with a 
learned society (such as SIAM, with which they already have some co-publishing agreement) if they want or need 
additional editorial resources. Other initiatives such as (for example) the Inria push for open-access journals may also 
prove useful in this context. 
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3  Detailed assessments 

Assessment of scientific quality and outputs 

The publication record of CMLA is very good, with about 200 articles in the review period, most of them in 
leading international journals, plus another 100 conference papers. The laboratory hosts a large number of PhD 
students and post-docs, and 38 PhD and 9 “HDR” theses have been defended in the review period. 

The research themes pursued in the three hubs of CMLA are timely, and well motivated by both scientific 
questions and applications. The emergence of the machine learning hub show that CMLA can develop new research 
groups in emerging and important domains.  

The IPOL on-line journal started and maintained by CMLA members also has a good potential for impact since it 
makes peer-reviewed image processing software available to the community at large, along with evaluation tools. 

Assessment of the unit's academic reputation and appeal 

As stated earlier, CMLA is an excellent laboratory, and its members have received many national and 
international awards, including the Gauss, Monptetit, and Inria prizes, and a Sr. ERC grant. One of them is a member 
of the French Academy of Sciences, and two more are members of the “Institut Universitaire de France”. Several 
more have been invited to deliver plenary lectures at prestigious venues, such as the International Mathematics 
Conference. Several PhD theses have also been recognized by French awards. The CMLA researchers are very active in 
the academic community, and they include the co-director of the Jacques Hadamard Mathematical Foundation, the 
editor-in-chief of the International Journal on Finite Volumes, and associate editors for many international journals. 

Assessment of the unit's interaction with the social, economic and cultural environment 

The interaction with CEA-DAM (through the LRC-MESO), CNES, and industry (for example DXO) is excellent, with 
many contracts and “CIFRE” PhD theses. Several pieces of software for scientific computing and image processing 
have been released by CMLA, and several of them are now used by CEA and CNES. Several patents have been issued; 
one of them is licensed to a US company, with another one leading to a spinoff on scoring and ranking high-
dimensional data.  CMLA has also been named one of the three NVIDIA CUDA research centers in France. In addition, 
one of its faculty members is the chief scientific editor of the popular magazine “La Recherche”, and the CMLA work 
on tsunamis has been written about in the MIT Technological Review and the Economist. 

Assessment of the unit's organisation and life 

CMLA is managed by a team consisting of its director and associate director, its administrator, and the head of 
the IT team. This follows the suggestions of the previous evaluation committee. Scientific decisions are made in a 
collegial fashion by a steering committee consisting of all senior faculty members.  

Work conditions at CMLA are excellent, as confimed by all its members met by the committee, from faculty 
and PhD students to administrative and technical staff. The scientific life of the laboratory is enriched by numerous 
seminars 

Assessment of the unit's involvement in training through research 

The CMLA faculty is deeply involved in teaching at ENS Cachan. It also participates in several masters 
programs. The MVA program stands out among these, and offers an outstanding and widely recognized M2-level 
curriculum in image processing, machine learning, neurosciences, and computer vision, with a strong emphasis on 
geometry, statistics, and analysis. Nearly 60 students attend the MVA program, many of them from one of the “écoles 
normales supérieures” or one of the top French engineering schools, and the majority of these students go on to do a 
PhD at CMLA or one of the other mathematics laboratories in the Paris area. PhD students at CMLA are enrolled in the 
“Ecole doctorale sciences pratiques”, ED 285 of ENS Cachan. 
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Assessment of the strategy and the five-year plan 

CMLA’s five-year strategy is declined along three axes: (1) New scientific projects: the dossier lists 7 new 
projects, that are listed without particular structure or link with each other, very much like the existing projects. 
They look interesting but do not reveal an overall scientific strategy. (ii) Flagship initiatives linked to multi-core 
computing and the NVIDIA Center, the Digiscope display wall and its applications, and the IPOL and SPOL journals. (iii) 
A development plan with cross-hub projects, interfaces, and new interactions: this includes a proposal to use the 
modeling and simulation of complex systems as an opportunity for the different hubs to collaborate; the COGNAC C 
initiative, joint with University Paris-Descartes, and involving both the SIP and MLDMA hubs; the potential creation of 
a joint digital data lab with an industrial partner to be identified; the CMLA involvement in the Farman Institute; and 
a new interdisciplinary ANR project involving biological and social sciences. CMLA members have identified IT support 
as a strategic need, and the committee fully agrees. Creating a joint Inria/CMLA team on multi-core processing is also 
seen as an opportunity for growth, and it is certainly a path to investigate, although getting Inria involved may require 
a clearer scientific plan than sketched in the dossier. Beyond its clear scientific interest, the Cognac-C initiative is 
also seen as an opportunity for additional ressources, notably space. Overall, the five-year strategy is reasonable, but 
lacks a clear vision of the main scientific objectives to be achieved. 
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4  Theme-by-theme analysis 
 

Theme 1: Complex Systems, Fluids and Waves 

Manager's name: Mr Florian DE VUYST 

Workforce 

 

Theme workforce in Full Time Equivalents As at 
30/06/2013 

As at 
01/01/2015 

FTE for permanent professors  6 6 

FTE for permanent EPST or EPIC researchers 5 5 

FTE of other permanent staff without research duties 
(IR, IE, PRAG, etc.) 1 1 

FTE for other professors (PREM, ECC, etc.)   

FTE for postdoctoral students having spent at least 12 months in the unit 2  

FTE for other EPST or EPIC researchers (DREM, etc.) excluding postdoctoral students   

FTE for other contractual staff without research duties   

FTE for doctoral students 10  

TOTAL 24 12 

 

 Detailed assessments 
 

The scientific activities of this group essentially focus on numerical analysis and scientific computing problems 
coming from industry. Many of these activities remain strongly linked to the LRC-MESO, and industrial contracts 
provide funding for several PhD theses. 

CSFW is built around several key themes: kinetic models, multifluid flows, free surface flows, scientific 
computing. During the last four years, the efforts devoted to kinetic models have taken off, leading to a large number 
of articles published in top international journals. The other activities are more mature,  with a well recognized CSFW 
expertise. The team has obtained important modelling results (for instance, kinetic models), and participated to the 
emergence of new numerical algorithms (for instance, finite volume methods), with a real expertise in industrial 
codes, linked to new developments in parallel and high-performance computing. The group has clearly invested in this 
direction, and has been labelled NVIDIA CUDA Research Center. 
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The committee recommends that CSFW members ponder the pros and cons of having so many industrial 
research contracts: although they provide CSFW with financial autonomy and guarantee the industrial pertinence of 
its research, there is a risk that they may lead to  "too" applied mathematics, away from the expertise in PDEs and 
numerical analysis that has been a key factor in CMLA’s reputation. In a similar vein, although being concerned with 
parallel, high-performance, and GPU computing is not only natural, but mandatory for a team as involved in scientific 
computing as CSFW, too much focus on these areas may lead its members to stray away from their initial expertise in 
applied mathematics. 

Conclusion 

 Strengths and opportunities: 

The scientific production of the group is very good. A numerical evaluation of the publications leads to more 
than one article per permanent researcher and per year. These articles are mostly published in leading international 
journals (ARMA, SIAM J. Numer. Anal., for instance). In addition, the CSFW faculty members advise a dozen PhD 
students and over ten post-docs, with a dozen PhD and one “HDR” theses defended in the review period. 

The collaboration of this team with the CEA wih the joint-lab LRC-MESO is very positive and fruitful. The 
scientific project of CSFW for the next five years follows in the footsteps of the previous one, with an emphasis on 
many-core computation and the Digiscope display wall. 

 Recommendations: 

Given the wide variety of problems already addressed, it indeed seems reasonable not to attempt to diversify 
much further. Since the hub’s faculty consists almost exclusively of full professors, the evaluation committee strongly 
recommends recruiting rank B personnel such as assistant professors. 
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Theme 2: Signal and Image Processing 

Manager's name: Mr Jean-Michel MOREL 

Workforce 

 

Theme workforce in Full Time Equivalents As at 
30/06/2013 

As at 
01/01/2015 

FTE for permanent professors  2 2 

FTE for permanent EPST or EPIC researchers 3 3 

FTE of other permanent staff without research duties 
(IR, IE, PRAG, etc.)   

FTE for other professors (PREM, ECC, etc.) 1 1 

FTE for postdoctoral students having spent at least 12 months in the unit 2  

FTE for other EPST or EPIC researchers (DREM, etc.) excluding postdoctoral students   

FTE for other contractual staff without research duties   

FTE for doctoral students 12  

TOTAL 20 6 

 

 Detailed assessments 
The SIP projects provide a very wide range of approaches and achievements, which have their roots in analysis, 

differential geometry and partial differential equations, and multifractal analysis. Along with these main topics, 
statistical issues are also handled, and a strong effort is made in order to address randomness and its analysis. A 
careful look at the SIP activities provides a strong impression of outstanding performance and of a very deep insight in 
the mathematical bases of their approaches.  The SIP research also has a strong applied impact, and its results have 
proven useful in many aspects of image and video processing and analysis. Applications range from biology, cytology, 
medical diagnosis, anatomy, satellite imaging and design, etc.  

The leaders of the SIP group are well known leaders in their various fields of expertise, and have earned major 
awards and prizes during the evaluation period. This includes the Gauss Prize in 2010, the Montpetit Prize of the 
Académie des Sciences 2010, the Grand Prix INRIA 2013 and plenary lecture invitations to distinguished international 
events in the field. The range of publications is quite large (about 95 papers in journals, 70 in proceedings, and 
several books), and the interaction with many collaborators in both the academic and industrial communities is 
impressive. 
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Overall, although the research in the SIP group is presented as 17 independent projects, it spans a few main 
topics: quasicrystals and irregular sampling, with the aim of reducing the number of measurements necessary to 
recover a signal whose Fourier transform has a compact support; mathematical and computational models of shape 
that are adapted to the analysis of biological structures in the human brain or heart for example;  image analysis and 
remote sensing, including classification, rectification, stereovision and texture analysis; image restoration, including 
denoising, demosaicking, and flicker removal; and image synthesis, including accelerated realistic rendering. 
Methodological tools investigated include stochastic image and shape models, non-smooth optimization, Gestalt 
theory, spatio temporal correlation, and a contrario methods. Several of these topics are covered in the “Twelve 
labours of image processing” ERC project, which encourages reproducible research in image processing, notably with 
the creation of the IPOL on-line journal, and its sister publication dedicated to sound processing, SPOL. 

Conclusion 

 Strengths and opportunities: 

SIP is a major international contributor in its fields of expertise. The number of new ideas, insights, and 
innovations obtained is impressive. 

 Recommendations: 

Some of the activities are close to learning theory, which is a relatively new branch of CMLA. Undoubtedly this 
is an important move which should be encouraged. It might be of great interest for CMLA to attract new talent from 
statistics or related fields. 
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Theme 3: Machine Learning and Massive Data Analysis 

Manager's name: Mr Nicolas VAYATIS 

Workforce 

 

Theme workforce in Full Time Equivalents As at 
30/06/2013 

As at 
01/01/2015 

FTE for permanent professors  1 1 

FTE for permanent EPST or EPIC researchers   

FTE of other permanent staff without research duties 
(IR, IE, PRAG, etc.)   

FTE for other professors (PREM, ECC, etc.)   

FTE for postdoctoral students having spent at least 12 months in the unit 1  

FTE for other EPST or EPIC researchers (DREM, etc.) excluding postdoctoral students   

FTE for other contractual staff without research duties   

FTE for doctoral students 4  

TOTAL 6 1 

 

 Detailed assessments 
The MLMDA group has proved to be a strong international player on topics pertaining both machine learning 

and well as statistical analysis. The research results obtained are at the intersection of mathematical statistics and 
machine learning theory. They show both depth and breadth. For example, the series of innovative papers on learning 
ranking functions has been very well received by both the machine learning and statistical communities. More 
recently, the group has initiated a series of more applied ``data sciences'' projects which promise to be a wealthy 
strategy to fund new PhD positions and make advances in more computational aspects of machine learning such as 
online learning and big data. This strategy is well supported by a number of industrial partners. 

Among the projects undertaken by the MLMDA group, some stand out:  

i) the study of predictive models for scoring and ranking high dimensional data. This has produced a series of 
rigorous and innovative papers which have appeared in some of the top journals in machine learning and applied 
mathematics;  

ii) the development of novel methods for inference over graph data, such as link prediction and graph 
clustering. This line of research has had notable impact in applications fields such as collaborative filtering and e-
commerce, among others;  
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iii) recent work at the intersection of machine learning and complex systems which has led to novel 
methodologies for estimating the maximum of functions by means of active learning strategies. Other related work 
has also received press release in top popular science journals. 

Conclusion 

 Strengths and opportunities: 

Overall, the review committee judges the research output in MLMDA to be of excellent quality. This is 
demonstrated by the large volume of top quality journals (e.g. Machine Learning and Journal of Machine Learning 
Research) as well as several papers in top conferences in machine learning (Neural Information Processing Systems and 
International conference on Machine Learning). It is important to stress that such journals are increasingly targeted by 
people working in applied mathematical departments and the review process is highly competitive. In addition, we 
mention that some of the outgoing PhD students have found postdoctoral positions in leading international universities 
and highlight that the group has collaborations with top schools (INSEAD, Pompeu Fabra, Duke) and companies 
(Google). 

 Recommendations: 

The machine learning theme also fits well within the MVA master program, and we believe that the research 
activity in this area should be further boosted. To this end, we encourage recruiting new junior faculty members who 
would contribute to both teaching and new innovative research directions. 

 



Centre de Mathématiques et Leurs Applications, CMLA, ENS Cachan, CNRS, Mr Nicolas VAYATIS  

 15

5   Conduct of the visit 

Visit date:    

Start:    Thursday, November 28th ", at 8:30 

End:    Thursday, November 28th ", at 18:30 

Visit site :    Ecole Normale Supérieure de Cachan   

    

Address :   61 Avenue du Président Wilson, 94230 Cachan 

Specific premises visited:  laboratory, offices, image wall, library 

 

Conduct or programme of visit: 

08:30 - 09:00  meeting of the committee 

09:00 - 09:45   general presentation of CMLA  

09:45 - 10:00   presentation of LRC-MESO  

10:00 - 11:00  scientific talks (4 x15 mn) 

11:15 - 11:35   meeting with pole coordinators  

11:35 - 12:00  meeting with the steering committee 

12:00 - 12:10  meeting with the direction team  

12:10 - 12:30   visit of the lab   

13:30 - 13:50   meeting with the administrative people  

13:50 - 14:10   meeting with the PhD and post-doc students   

14:10 - 14:20   meeting with rank B people  

14:20 - 15:00   meeting with the director of ED and the heads of 
teaching structures  

15:00 - 16:00   meeting with the unit’s supervising institutions and 
bodies  

16:15 - 16:45   presentation of the Farman Institute  

16:45 - 18:45   final meeting of the expert committee 

 

Specific points to be mentioned:  

The visit was well organized and informative. 
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6  Supervising bodies’ general comments 

 












