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R. BRUCE LINDSAY AWARD

Julien Bonnel

2020
The R. Bruce Lindsay Award (formerly the Biennial Award) is presented in the Spring to a member of the Society 
who is under 35 years of age on 1 January of the year of the Award and who, during a period of two or more years 
immediately preceding the award, has been active in the affairs of the Society and has contributed substantially, 
through published papers, to the advancement of theoretical or applied acoustics, or both. The award was presented 
biennially until 1986. It is now an annual award.
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ENCOMIUM FOR JULIEN BONNEL

. . . for development of physics-based signal processing methods for geoacoustic inversion 
and passive acoustic monitoring

ACOUSTICS VIRTUALLY EVERYWHERE • 9 DECEMBER 2020

Julien Bonnel grew up in Paris, spending his first 20 years in the City of Light in France. 
After completing his high school baccalaureat he enrolled in the ‘classe preparatoire’, 
a rigorous two-year training program in the French education system that prepares and 
ranks highly qualified students for advanced degrees. Upon selection from this program 
he moved to Grenoble, near the French Alps, in 2004, to continue his studies in electrical 
engineering at the Ecole Nationale Supérieure d’Ingénieurs Electriciens. The choice of 
this school was likely influenced by its easy access to the ski slopes where he took up 
snowboarding. Over the next six years in Grenoble, he completed a Masters degree in 2007 
and a Ph.D. in 2010 supervised by Jerome Mars and Barbara Nicolas at the GIPSA-Lab 
of the Institut Polytechnique de Grenoble. It was in Professor Mars’ laboratory that Julien 
developed his interest in underwater acoustics. The French engineering university, ENSTA 
Bretange, in the small Atlantic coastal city of Brest was quick to take advantage of the op-
portunity to hire Julien when he graduated, and he spent the next 7 years there as head of 
the passive acoustics group. Throughout this time as a student and young researcher, Julien 
was a frequent participant at meetings of the Acoustical Society of America, and the lure of 
moving across the Atlantic strengthened with each visit. An offer of an Associate Scientist 
position from the Woods Hole Oceanographic Institution convinced him to make the move. 
Julien and his wife, Flora, moved to Falmouth, MA in 2017 where they live now with their 
2-year old son, Sacha.

Julien Bonnel’s motivating factor in research is the search for robust means of character-
izing complex ocean acoustic propagation phenomena. His research is based on a synergy 
between signal processing and the physics of sound propagation that enables development 
of data processing techniques that are readily adapted to different applications in under-
water acoustics. He introduced in a series of papers since 2010 an innovative approach 
to signal processing of broadband acoustic data-time and frequency warping. In practice, 
warping is a non-linear signal resampling method that compensates for dispersion in the 
propagating modes. The modes are transformed into a new signal space in which they 
appear as single tones that can be easily filtered. Julien’s insightful understanding of the 
time-frequency properties of a broadband signal has enabled innovative use of modes for 
applications in geoacoustic inversion in shallow water environments, and passive detection 
and localization of marine mammals, two very different but very active fields of research in 
ocean acoustics. Julien introduced the use of warping in each of these fields and has since 
led the way in exploring ways to adapt the technique to new applications.

Warping made an immediate impact in research for estimating geoacoustic model par-
ameters of the ocean bottom. With the time-frequency information in the extracted modes, 
it is possible to use single hydrophones instead of hydrophone arrays to estimate the geo-
acoustic model parameters and localize sound sources. This alone is a fundamental advance 
in the state of the art in geoacoustic inversion research. Previously, the conventional wis-
dom was that multi-element arrays were needed to resolve the modes. In addition, warping 
is insensitive to detailed knowledge of the ocean environment. This enables resolution of 
high quality observables from the acoustic signal in ocean environments that are often 
complicated by temporal and spatially varying features such as internal waves.

Julien recognized at an early stage in his career that signal warping would be useful in 
passive acoustic monitoring of marine mammals that emit low-frequency (<1 kHz) broad-
band sounds. The warping-based localization techniques applied to whale vocalizations 
enable estimation of the animal’s depth in the water. This provides important clues to iden-
tify the type of whale−different whales vocalize at different depths. Over the last decade, 
interest from marine bioacousticians has increased year by year, and Julien has reached 
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out to initiate interdisciplinary collaborations. To feature just a few, warping has been em-
ployed to study baleen whales in Arctic waters - to determine a northern expansion of fin-
whale ranges, to track bowhead whales, and to study how sounds from a highly endangered 
whale species, the North Pacific Right Whale (NPRW), can be distinguished from those 
from more common whales. All these studies have used warping to reveal acoustic modal 
multipath in signals that hadn’t been exploited (or even noticed) in the original recordings. 
Given the large numbers of shallow-water single-hydrophone recordings that exist in the 
bioacoustics world, it is clear that Julien’s work will continue to have an insightful impact 
on future developments in that field.

Julien’s warm sense of humor and his desire to share his ideas and insights promote 
collaborations in research with established researchers and young scientists that are highly 
productive and a great amount of fun. He is a prolific contributor to the Journal of the 
Acoustical Society of America, with 23 peer-reviewed papers, and 38 oral presentations 
(six of them invited talks at special sessions) that he has authored or co-authored with his 
students and collaborators. Two of his students have received best student paper awards. 
The Institute of Acoustics in the United Kingdom has recently recognized Julien’s inter-
disciplinary impact in awarding him the prestigious A.B. Wood Medal in 2019.

I have no doubt that I speak for his many research colleagues and friends in offering 
sincere congratulations to Julien as this year’s recipient of the R.B. Lindsay Award of the 
Acoustical Society of America. It is a well-deserved honor.

N. ROSS CHAPMAN


