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Academic path : research in signal and image processing
After initial training in theoretical physics and mathematics

2013 2017 20222020
PhD

P. Abry, N. Pustelnik

2016

Agrégation in Mathematics
Bachelor & Master in Physics

Postdoc
R. Bardenet

Researcher

Signal and image processing

– Signal and image processing: models, methods and applications

– Imaging: inverse problems

– AI and data science: Statistical Machine Learning, Optimization
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General introduction: women in science in France, and beyond

French population 51% of women

vs. in the world 49.6%

The situation in France in 2024:
• from humanities to exact and experimental sciences 30% of women researchers
• in Center National Recherche Scientifique 18% of mathematicians are women
• only 4% of women exclusive inventors? vs. 78% of men exclusive inventors

A gradual yet clear evaporation of women in academia
• Master student: 60% of women
• PhD Student: 44% of women
• Assistant professor/researcher: 45% of women
• Full professor/director of research: 32% of women
• President of University: 26% of women

Sources: French Ministries of Education and of Women and men equality,

UNESCO

?: patents filed between 2019 and 2023
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General introduction: women in science

Sources: https://www.mathunion.org/imu-awards/fields-medal
https://www.nobelprize.org/prizes/lists/all-nobel-prizes/

Fields medals and Nobel prizes from 1901 to 2025:

• in Mathematics 64 Fields medals
• two women received the Fields medal, in 2014 & 2022–first award in 1936
• 995 prizes awarded to individuals,
• 68 women awarded ... but Marie Curie got the Nobel twice, thus 67!
• 7% of prize recipients are women

The Magnificent Four: J. Bardeen, M. Curie, L. Pauling, F. Sanger
among those who received two Nobel prizes 3 men and 1 women
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Academic path : research in signal and image processing
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Scientific preparatory classes

In France, after high school, two or three years of intensive training to enter either
• engineering schools, the top one École Polytechnique is military
• top “universities”: Écoles Normales Supérieures preparing careers in academia

after taking different competitive exams at the national level

C. Perronnet, PhD, French sociologist: high school students encouraged to join
• for male, if their grades are higher than 12/20
• for female, if their grades are higher than 15/20

Importance of role models: after the testimony of a female scientist in class

increase from 30% to 45%

of female students enrolling in a scientific preparatory class

https://www.clemence-perronnet.com/
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Scientific preparatory classes

My motivations?

• a precise career plan? NO 7

• a school I absolutely wanted to join? NO 7

• interest and curiosity for science 3

• good grades in scientific disciplines 3

• spent one day in a research lab in the hospital of my town and liked it 3

My experience: to know what you want to do
• sit, think deeply... until receiving a revelation from your inner-self? 7

• go, discuss with people, try something: at least it will provide information 3
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Scientific preparatory classes

Sept. 2010: I enrolled in a Mathematics & Physics preparatory class
my goal? Learning mathematics and physics in an intellectually rich environment.

Sept. 2011: Started my second year Mathematics & Physics preparatory class
why not being a teacher in preparatory class?

Sept. 2012: Start a second second year Mathematics & Physics preparatory class
I want to enter an École Normale Supérieure to study Applied Mathematics.
and then become a Math teacher in preparatory classes

Sept. 2013: Entered the ENS of Lyon after passing the competition in Mathematics!

8/29



Scientific preparatory classes

Sept. 2010: I enrolled in a Mathematics & Physics preparatory class
my goal? Learning mathematics and physics in an intellectually rich environment.

Sept. 2011: Started my second year Mathematics & Physics preparatory class
why not being a teacher in preparatory class?

Sept. 2012: Start a second second year Mathematics & Physics preparatory class
I want to enter an École Normale Supérieure to study Applied Mathematics.
and then become a Math teacher in preparatory classes

Sept. 2013: Entered the ENS of Lyon after passing the competition in Mathematics!

8/29



Scientific preparatory classes

Sept. 2010: I enrolled in a Mathematics & Physics preparatory class
my goal? Learning mathematics and physics in an intellectually rich environment.

Sept. 2011: Started my second year Mathematics & Physics preparatory class
why not being a teacher in preparatory class?

Sept. 2012: Start a second second year Mathematics & Physics preparatory class
I want to enter an École Normale Supérieure to study Applied Mathematics.

and then become a Math teacher in preparatory classes

Sept. 2013: Entered the ENS of Lyon after passing the competition in Mathematics!

8/29



Scientific preparatory classes

Sept. 2010: I enrolled in a Mathematics & Physics preparatory class
my goal? Learning mathematics and physics in an intellectually rich environment.

Sept. 2011: Started my second year Mathematics & Physics preparatory class
why not being a teacher in preparatory class?

Sept. 2012: Start a second second year Mathematics & Physics preparatory class
I want to enter an École Normale Supérieure to study Applied Mathematics.
and then become a Math teacher in preparatory classes

Sept. 2013: Entered the ENS of Lyon after passing the competition in Mathematics!

8/29



Scientific preparatory classes

Sept. 2013: Entered the ENS of Lyon after passing the competition in Mathematics!

All good, all right?

These three years were exhausting.
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Preparatory classes: The first year 20% of women, 9 over 45
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Preparatory classes: My 1st second year 13% of women, 4 over 31
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Preparatory classes: My 2nd second year 11% of women, 3 over 27
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Scientific preparatory classes

Preparatory classes have their own culture and traditions which are very masculine.

There can be a few jokes a little sexist. Harmless? NO.
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Scientific preparatory classes

Influence of environment on performance:
• female engineering students,
• engineering test,
• called with a male student

Two groups: plain versus sexist “atmosphere”
sit very close
dominant posture no talking at all
stares at her insistently

Performance at the engineering test decrease with sexism

For an English test: no difference

In domains in which women are negatively stereotyped
sexist atmosphere ⇒ social identity threat

Defense mechanism: suppress concerns about gender stereotypes!

Logel, C., Walton, G. M., Spencer, S. J., Iserman, E. C., von Hippel, W., & Bell, A. E. (2009). Interacting
with sexist men triggers social identity threat among female engineers. Journal of Personality and Social
Psychology, 96(6), 1089. 14/29
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Academic path : research in signal and image processing
After initial training in theoretical physics and mathematics

2013 2017 20222020
PhD

P. Abry, N. Pustelnik

2016

Agrégation in Mathematics
Bachelor & Master in Physics

Postdoc
R. Bardenet

Researcher

Signal and image processing
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Bachelor & Master of Physics at ENS of Lyon

In France, fundamental Mathematics are considered as the very top discipline...

I wanted to study Applied Mathematics, thus I switched to the Physics Department!

Wanted to be trained properly in Mathematics, one year of training for Agrégation.

National competition to teach in high school or preparatory classes.

2017: Master degree in Fundamental Physics

My experience: to know what you want to do in the future next years
• sit, think deeply... until receiving a revelation from your inner-self? 7

• go, discuss with people, try something: at least it will provide information 3

Along my way, discovered signal processing & optimization
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Academic path : research in signal and image processing
After initial training in theoretical physics and mathematics

2013 2017 20222020
PhD

P. Abry, N. Pustelnik

2016

Agrégation in Mathematics
Bachelor & Master in Physics

Postdoc
R. Bardenet

Researcher

Signal and image processing
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PhD Thesis: Physics laboratory at ENS of Lyon

Fractal texture segmentation

• Gaussian field models: realistic

• variational approaches: fast and scalable

• application to microfluidics: automated

Interdisciplinary: from maths to physics

Stimulating: collaborations, seminars

Enriching: teaching experience

Multicultural: discover cultures, food

At the beginning of third year, started to look for a postdoc position.

18/29
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Academic path : research in signal and image processing
After initial training in theoretical physics and mathematics

2013 2017 20222020
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Postdoc: Data science laboratory of Lille
The Kravchuk transform and its zeros

• signal processing

• theory of time–frequency analysis

• original connection with the theory of spin

• spatial statistics

Complementary: signal vs. image during PhD

Interfaces: with stochastic geometry & quantum physics

Autonomy: more freedom means more responsibility

Informative: adjust the level of mathematics vs. application

It’s time to start applying to permanent positions!
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Postdoc: Impostor phenomena

In the US, questionnaires filled by N = 4870 academics, 51% of women

Subjective level of

• impostor feelings,

• brilliance orientation

Muradoglu, M., Horne, Z., Hammond, M. D., Leslie, S. J., & Cimpian, A. (2022).
Women—particularly underrepresented minority women—and early-career academics feel like
impostors in fields that value brilliance. Journal of Educational Psychology, 114(5), 1086.
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Postdoc: Applications and the threat of stereotype

Difficult task, e.g., writing a research proposal: need much executive resources to
• cope with stress arousal
• maintain vigilance
• use working memory
• self-regulate thoughts and emotions

Under the threat of stereotype: energy used to
• induce physiological stress response which impairs prefrontal processing
• constantly monitor performance
• try to suppress negative thoughts and emotions

Schmader, T., Johns, M., & Forbes, C. (2008). An integrated process model of stereotype
threat effects on performance. Psychological review, 115(2), 336.
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Postdoc: Applications to permanent positions

A (not so long) way to a permanent position in academia

Spring 2021: Assistant professor position in signal processing 7 ranked third

Fall 2021: Assistant professor position in applied mathematics 7 ranked fourth

Spring 2022: Assistant professor position in applied mathematics 7 ranked second
Assistant professor position in applied mathematics 3 ranked first
Assistant professor position in applied mathematics 3 ranked first
Full-time researcher position in signal processing 3 ranked first

My experience: what is absolutely necessary scientifically and emotionally
• ask for information, advice, examples, support, rehearsals
• start to feel that you are the worst researcher ever? sleep!
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Academic path : research in signal and image processing
After initial training in theoretical physics and mathematics

2013 2017 20222020
PhD

P. Abry, N. Pustelnik

2016

Agrégation in Mathematics
Bachelor & Master in Physics

Postdoc
R. Bardenet

Researcher

Signal and image processing
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Full-time researcher: Digital Science Laboratory of Nantes

SIMS team: Signal IMage and Sound

• Models and methods for solving inverse problems
• Machine learning for computer-aided decision making
• Mathematical and numerical tools for large dimensional calculation
• Multidisciplinary applications:

medical

ecoacoustics

urban environments

epidemiology

art creation

...

Permanent staff Temporary staff

• 2 Directors of research
• 2 Researchers
• 3 Professors
• 3 Assistant professors

3 women and 7 men 30%

• 1 Research engineer
• 24 PhD students
• 6 Postdocs

3 women and 7 men 30%
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Full-time researcher: Digital Science Laboratory of Nantes

Produce and share knowledge:

• write articles, implement algorithms and make it publicly accessible
• write proposals to get funding
• present work at conferences
• initiate new collaborations, design a research network
• report on your work
• form an opinion and defend one’s scientific views

Scientific community service:

• participate to conference organizing committee
• engage in national and international scientific organizations: EURASIP, IEEE, SIAM
• organize thematic meetings for the national community
• organize the scientific seminars of one’s research group
• take part in and initiate outreach activities, engage with the general public

Training in/through research and evaluation

• supervise interns, co-supervise PhD students, collaborate with postdoctoral researchers
• teach to stay connected to potential PhD candidates
• review articles, participate to editorial boards
• serve on thesis juries
• participate in selection committees
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Full-time researcher: Digital Science Laboratory of Nantes

First year: a multiscale welcome
• at CNRS with all recruited people of the year +150

• half a day at the CNRS Data Science Institute
• one day at the Bretagne-Pays de la Loire CNRS regional office
• welcome from the hosting campus Centrale Nantes
• then at LS2N, my laboratory
• and in my research team Signal IMage and Sound

Career advancement:
• day at Institute after three years: supervision and responsibilities
• day at Institute after seven years: application to director of research position
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General introduction: ICASSP 2026 keynote speakers

International Conference on Acoustics, Speech, and Signal Processing 2026

Source: https://2026.ieeeicassp.org/speakers/
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Full-time researcher: Digital Science Laboratory of Nantes

Biases exist in everyone’s long-term memory.

Not responsible for knowing them, but for controlling them

What can we do?
• know that: Evaluation is highly complex: our brains simplify it using simplistic rules.
• understand how biases work to be able to control them
• be careful during the entire recruitment process

writing the job offer
evaluating the applications
conducting the interviews

discussing about the candidates
taking the final decision
giving feedback

Moss-Racusin, C. A., Dovidio, J. F., Brescoll, V. L., Graham, M. J., & Handelsman, J. (2012). Science
faculty’s subtle gender biases favor male students. Proceedings of the National Academy of Sciences,
109(41), 16474-16479.
Madera, J. M., Hebl, M. R., & Martin, R. C. (2009). Gender and letters of recommendation for academia:
agentic and communal differences. Journal of Applied Psychology, 94(6), 1591.
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