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Welcome to the September 2021 issue of the Beacon. Although 
we seem to be living in a virtual world at this time, due to the 
virus, it certainly hasn’t slowed down our members and their 
involvement in the many society activities as reported herein. 
The largest of these is the OCEANS 2021 San Diego—Porto 
conference, which will be held about the time this issue is pub-
lished. The virtual aspect of the conference, being handled by 
the Porto team, is looking very successful due to the inability of 
so many to travel. A full report on the conference will be pro-
vided in the next issue.

Our issue begins with the Report from the President that 
addresses the state of the society amid the COVID virus. In 
addition, it addresses the OES involvement in the UN Decade 
of Ocean Science for Sustainable Development (2021-2030). 
This is also detailed in a related article on the “Ocean Decade” 
and the planned involvement of the OES, to include our 
OCEANS and other conferences and events.

As documented in the following reports, our ExCom contin-
ues to be very active. The Journal EIC again provides recently 
released papers that are available to our members and our VP 
for Technical Activities provides the latest on our technical 
committee activities, chapters and Distinguished Lecturers. 
This activity is highlighted in the report from our VP for Work-
shops and Symposia with the amazing number of events that 
the OES has been involved in. An excellent report is provided 
on the second IEEE/OES China Ocean Acoustics Conference 
2021 (COE). And, on a larger scale, our VP for OCEANS pro-
vides his perspective on where we are now with our primary 
conferences. In addition, he has prepared a technical report on 
engineers at the University of Aberdeen, Scotland, who have 
developed one of the most advanced subsea holographic cam-
eras in the world. 

Our Chapters continue to be active. The Italy and Norway 
Chapters recently joined for a presentation by one of our Dis-
tinguished Lecturers. 

Our members are certainly active and being recognized. 
Enjoy our Member Highlights, Who’s Who in the IEEE OES 
and the awards recently received by two of our outstanding 
members.

Two of our technical committees have also been quite 
active. The Technology Committee on Data Analytics, Integra-
tion and Modelling (DAIM) held their second webinar related 
to Machine Learning and its application to Oceanic Engineer-
ing. And the Polar Ocean Technology Committee hosted the 
third polar technology workshop—the Antarctic and Southern 
Ocean Forum.

Our last issue provided the list of excellent candidates and 
their statements for the 2022–2024 OES AdCom election. The 

results are included in this issue. Congratulations to those who 
will join, or were reelected to, the AdCom. If you’re interested 
in getting involved in the society, and maybe becoming a future 
AdCom candidate, contact our leaders. Also, our members can 
get good exposure by providing Member Activities for future 
issues of the Beacon. Maybe you’ll get highlighted like our lat-
est Who’s Who in the IEEE OES.

There is a wealth of other information and articles in this 
issue that we hope you enjoy. And, as always, we’ll close by 
inviting you to participate in your society. Submit articles 
and material for the Beacon. Or . . . volunteer for other soci-
ety activities as a participant or an elected officer. It’s your 
society and it is here to help you reach your professional 
goals. Enjoy.

Harumi Sugimatsu and Robert Wernli

From the OES BEACON Editors 

San Diego Flashback—Your Beacon editors at the  
OCEANS 2013 San Diego AdCom meeting.
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We are on the cusp of our return to in-person 
meetings with the hybrid OCEANS 2021 San 
Diego-Porto just around the corner. A huge 
thanks to the San Diego and Porto organizing 
committees for working so hard to prepare a 
successful event and keep fulfilling our mis-
sion of connecting people to advance technol-
ogy in the ocean. Whether you join us in per-
son or online, we eagerly anticipate making 
new friends and meeting old friends again! 

Following quickly on OCEANS 2021 San 
Diego-Porto, the abstract submission for 
OCEANS 2022 Chennai has just closed as the 
team in India prepares for the next OCEANS, which will also 
be available in a hybrid format in February of 2022.

Another important event in the OES calendar is the Offshore 
Technology Conference (OTC). The first hybrid edition of OTC 
was recently held in Houston, USA, and online. While the pan-
demic has reduced the size of the exhibition, the technical 
program was still as strong as ever with hundreds of presenta-
tions in many different special sessions. Many aspects of the 
program focused on the coming energy transformation, which 
added renewable energy topics to complement the conventional 
offshore energy industries. This future vision highlights oppor-
tunities in the offshore energy sector and aligns well with the 
many opportunities we see in oceanic engineering and science 
across all sectors. Next year OTC plans to return to the tradi-
tional schedule, with OTC Asia planned for Kuala Lumpur in 
March, and OTC Houston in May.

Throughout 2021, the UN Decade of Ocean 
Science for Sustainable Development (the 
Ocean Decade) has been gathering momen-
tum in many science and policy communities. 
OES is participating in several ways. We will 
have events at OCEANS conferences for you 
to learn more about the Ocean Decade. There 
will be recognition for both research and 
industrial innovation that contributes to the 
goals of the Ocean Decade. We will also be 
working with other associations and science 
events to help them appreciate the potential 
that oceanic engineering has for enabling the 

science we need for the ocean we want. More connections 
between the science and engineering communities will 
help us all find new opportunities to advance ocean engi-
neering for the better understanding, management, and use 
of the ocean. The OES Ocean Decade activities will need 
volunteer help. For more information on the Ocean 
Decade, and how to get involved, see the article elsewhere 
in this issue.

In addition to these major events, our local chapters have 
held many great technical talks and other events this year, 
which are documented in each issue of the Beacon newsletter. 
Thank you to all the volunteers that make so many OES activi-
ties happen! There are many ways for you to get involved. If 
you would like to know more about ways to expand your OES 
network and maximize your membership, please contact me at 
president@ieeeoes.org.

From the President 

VPTA Column

Christopher Whitt, OES President 

Venugopalan Pallayil, Vice President for Technical Activities, IEEE OES 

OES colleagues,
Greetings from Singapore. I have 

been home (Singapore) bound for 
almost two years now. I am sure 
many of you as well, especially 
those who live in Asia. Some of 
our colleagues in North America 
and Europe are lucky to have their 
holidays (within the country, though) 
and enjoy camping trips. I really 
envy them. Singapore being small, 

unfortunately, we do not have that luxury. Many of you may 
be getting ready to attend the San Diego-Porto OCEANS in 
person. This is an exciting opportunity to meet our fellow 
colleagues and offer a much-needed break from online meet-
ings. I wish I could be there as well. More countries have 
started to accept that the pandemic is soon to be an endemic 
and we may have to live with it. This realization and increased 
vaccination rate are helping the countries to open-up their 
economies slowly but cautiously. I remain optimistic that 
some international travels would be possible starting early 
next year.
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Despite the trying conditions, our volunteers have been 
doing an excellent job giving talks and organizing workshops 
online. Details of these activities have been covered elsewhere 
in this edition. I would like to highlight some of the technical 
activities in the ensuing paragraphs. Reports on conferences 
and workshops have been covered by the respective VPs.

Technology Committees (TC)
Under the ‘Machine Learning in Acoustics and Oceanography’, 
series, TC Chair for Data Analytics, Integration and Modeling 
(DAIM) organized another talk. The presenter was none other 
than our TC Coordinator, Dr Shyam Kumar Madhusudhana. 
The talk was attended by about 30 people online and has also 
been posted on IEEE OES YouTube Channel. It is satisfying to 
know from our social media colleagues that this talk has 
received many views. More details on the talk have been cov-
ered by Dr. Gopu Potty, the TC Chair for DAIMS.

Dr Andreas Marouchos, TC Chair for Polar Oceans, organ-
ised a successful online workshop on Antarctic and Southern 
Ocean Forum 2021 (https://asof2020.ieee.org). The workshop 
was attended by more than 100 professionals around the world 
and hosted 22 presentations. Please see a separate report on this 
by Andreas in this edition of Beacon. I look forward to similar 
talks and workshops from other TCs and keep the community 
engaged in their respective fields. 

The second TC Chair’s meeting was held online on 6 Aug 
2021. Thanks to Shyam for organising the meeting. The meet-
ing discussed delays in setting up TC websites and nomination 
of Co-Chairs for each of the TCs and requested the TC chairs 
to complete these tasks as soon as possible. Another point dis-
cussed was the need for redefining the focus of some of the TC 
objectives after evaluating their current relevance to the OES 
community. President IEEE OES also attended the meeting and 
briefed the attendees on the involvement of IEEE OES in the 
UN Decade of Oceans and the importance of TCs as a source 
of contribution in achieving the objectives set out. He will be 
sending out separately a document detailing the OES plans of 
engagement under the UN decade of oceans programme. 

Chapter Activities
Apart from some of the activities mentioned under DL, most 
other Chapters have been largely ‘silent’ in the past 3 months. 
Please notify the chapter coordinator or me on any of the chapter 
activities being organized so that we can report them in the 
Newsletter. In my last VPTA column I had mentioned that Chap-
ters can reach out to the TC Chairs and DLs for support. They 
should also explore locally and invite prominent speakers even if 
they are not OES members. This is one of the ways of reaching 
out to communities beyond IEEE OES. Until the countries fully 
open up, reliance on a virtual platform for chapter activities will 
likely continue. There is an opportunity for the chapters to get 
engaged in the UN Decade of Oceans related activities. Let us 
hear from interested chapters and OES members.

Distinguished Lecturers (DL)
The DL activities have been progressing well, and we had four 
talks delivered since my last report. On 25 May Dr Milica 
Stojanovic, Professor in Electrical and Communication Engi-
neering, Northeastern University, Boston, USA, delivered an 
online talk. The talk was attended by close to 30 participants. 
The talk was organized by the Singapore OES Chapter under 
its chapter activities. Prof. Milica also delivered a keynote 
talk during IEEE/OES China Ocean Acoustic (COA) con-
ference (http://www.chinaoceanacoustics.cn/COA2021/
Showclass.asp?ClassID=137). This talk is available for view-
ing on the OES YouTube channel. Dr. John Potter, Professor 
at NTNU, Norway delivered the other two DLs. One of the 
talks was organized jointly by the Norwegian and Italian 
OES Chapters as well as the IEEE student branch chapter, 
University of Pisa and IEEE OES Joint Student Branch 
UNIFI-UNIPI. The title of the talk was “Fusion reactors, 
Fuel Cells and Distributed Acoustic Sensing—What do they 
have in common and what might DAS now offer?” The DL 
was presented in-person, but also available for virtual attend-
ees online. This Beacon edition is carrying a separate report 
on this activity. The second talk was delivered as a keynote 
during the IEEE/OES COA conference. We will continue to 
hear more presentations from DLs in the coming months. 
Stay tuned. 

The call for nominations for new DLs was closed on 31 July 
2021. We have received four new applications and one request 
for a second term. The DL committee will meet at the earliest 
opportunity and make its recommendations to AdCom through 
VPTA for new appointments, which would be effective from 01 
Jan 2022 for a period of 4 years. 

OSM 22
In my last report I had mentioned about the Ocean Science 
Meeting 2022, to be held in 2022 Feb-Mar, and IEEE OES is a 
Co-sponsor (https://www.aslo.org/osm2022/). We had proposed 
7 Scientific Sessions and one Town Hall. All the 7 Scientific 
Sessions submitted have been accepted and the Town Hall sub-
mission is under review. I would like to request our OES com-
munity to submit abstracts to these sessions and also spread the 
word among your circles. For ease of reference, I have provided 
a table below, which provides a list of session topics accepted as 
well as relevant OES contacts. Note that the abstract submission 
deadline is 29 Sep 2021. Hopefully we can meet in Hawaii for 
an exciting conference. 

Feedback
What are your thoughts about IEEE OES Technical Activities? 
I am open to receiving constructive suggestions and criticisms 
on VPTA activities. I believe it would help to look at things 
from different perspectives and bring new ideas and make our 
technical activities more appealing and useful. Email me at 
vp-technical-activities@ieeeoes.org. 
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OSM22 OES session topics and contact info

Session Name and Type Session Topic OES Contact

Ocean Data Science, Analytics, and 
Management—Scientific Session

OD06: Machine Learning for Oceanographic  
Applications

Venugopalan Pallayil
venu@nus.edu.sg 

Ocean Data Science, Analytics, and 
Management—Scientific Session 

OD14: Digital Ocean Pattabhi Rama Rao
pattabhi@incois.gov.in 

Ocean Sustainability and the UN 
Decade—Scientific Session

OS10: Marine Litter and Microplastic Monitoring 
and Understanding

Rene Garello
rene.garello@ieee.org 

Ocean Sustainability and the UN 
Decade—Scientific Session

OS11: Observing and Predicting the Global  
Coastal Ocean

Emma Heslop
e.heslop@unesco.org 

Ocean Modeling—Scientific Session OM02: Pairing autonomous monitoring with  
modeling to expand capacity and develop new  
understanding of coastal ocean systems

Brandy Armstrong
brandy.armstrong@usm.edu 

Ocean Technologies and  
Observatories—Scientific Session

OT17: Ocean Observation for the Small Island  
Developing State (SIDS)

Ramasamy Venkatesan 
venkat@niot.res.in

High Latitude Environments— 
Scientific Session

HL14: Autonomous Sensing and Monitoring in  
Polar environments

Venugopalan Pallayil
venu@nus.edu.sg 

Ocean Sustainability and the UN 
Decade—Town Hall*
*Under review

Connecting Early Career Scientists with  
Academia and Industry Experts

Hari Vishnu
tmshv@nus.edu.sg 

From the Vice President for Workshops &  
Symposia
Fausto Ferreira, Vice President for W&S

As you will see, it has been a busy 
summer for OES Workshops & 
Symposia! While the COVID-19 
pandemic still impacts our work-
shops and symposia, several events 
took place this summer and the 
planning continues for 2022 (and 
2023). A summary of what is hap-
pening follows but I recommend the 
reading of the full reports on China 
Ocean Acoustics and Antarctic and 
Southern Ocean Forum elsewhere 
in this newsletter.

China Ocean Acoustics (COA) 2021
China Ocean Acoustics Conference 2021 was held from 14-17 
July, 2021. The event, initially planned to be held in May 2020, 
had to be postponed to 2021 and organized as a hybrid meeting 
due to post-COVID situation. The conference was hosted by 
Harbin Engineering University, China, and was technically co-
sponsored by IEEE Ocean Engineering Society. Conference 
program featured over 215 papers (accepted out of 470 submis-

sions), 8 key-note talks, 22 invited lectures, industry stalls and 
an underwater technology innovation competition for students. 
More than 300 Chinese and foreign scholars from over 100 
acoustic research institutes in the USA, UK, Russia, Norway, 
Pakistan and Taiwan discussed and exchanged ideas on cutting 
edge international research related to ocean acoustics, underwa-
ter communication and polar engineering. 

Antarctic and Southern Ocean Forum 
(ASOF) 2021
The Antarctic and Southern Ocean Forum (ASOF) 2021 was held 
on 5–6 August online. It hosted 22 talks with over 120 attendees 
gathered to focus on “Addressing Polar technology challenges for 
the coming decade.” This is a forum organized by the Polar 
Oceans Technology Committee (more info on http://polaroceans.
org/). After yet another successful edition, plans for a northern 
hemisphere conference in 2022/2023 have started to be made! 

Underwater Communications and 
Networking (UCOMMS) 2021
By the time this newsletter gets published, the 2021 Fifth 
Underwater Communications and Networking (UCOMMS) 
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will be finished for the first time in an online fashion (31 
August–2 September). Even though this will be a virtual event 
with speakers from all over the corners of the world, the confer-
ence has been scheduled in a way that allows live presentations 
of all papers and ample time for Q&A. A report will be submit-
ted to the next Beacon edition.

European Robotics League Emergency 
2021—Virtual Only
The virtual European Robotics League (ERL) Emergency 
2021/Robotics for Asset Maintenance and Inspection (RAMI) 
competition will be launched this Fall. Object detection and 
classification tasks will be proposed to the teams and the com-
petition is open to not only marine robotics teams but also to 
students and researchers coming from the Intelligence (AI) 
domain. More information can be found in the website https://
metricsproject.eu/inspection-maintenance/. 

Breaking the Surface 2021
The 13th International Interdisciplinary Field Workshop of Mari-
time Robotics and Applications—Breaking the Surface (BTS) 
2021—is taking place from the 29th of September to the 3rd of 
October in Biograd na Moru, Croatia. The OES University of 
Zagreb Student Branch Chapter co-organizes this workshop, and 
several Technical Committee members of the Autonomous 
Marine Systems TC are part of the Program Committee. More on 
http://bts.fer.hr/ and on the next edition of Beacon.

IEEE 9th International Conference on 
Underwater System Technology: Theory 
and Applications (USYS 2021)
USYS 2021 is currently being planned for the 6th to 8th of 
December in Melaka, Malaysia. More details will be made 
available in due course.

Symposium on Ocean Technology 
(SYMPOL) 2021
The International Symposium on Ocean Technology (SYM-
POL) 2021 is planned to take place in Kochi, India, from the 9th 
to the 11th of December 2021. The call for papers will be closed 
by the time of printing, and the meeting is being planned as a 
hybrid event as of now. Please consult the website for the call for 
papers and all updates. http://sympol.cusat.ac.in/.

The Year Ahead
Looking towards 2022, we hope to have some opportunities 
to meet in some in-person conferences. We expect to have 
the RAMI 2022 competition in La Spezia, Italy, as well as 

the Student Autonomous Underwater Vehicle Challenge—
Singapore (SAUVC) immediately after our biennial AUV 
symposium. All these events are at the moment planned to 
take place in-person. Moreover, as mentioned before, we 
established a partnership with Ocean Sciences Meeting 
(OSM) 2022.

Ocean Sciences Meeting 2022
Since the last newsletter, OES and its members have been work-
ing towards a strong participation at OSM 2022. Seven session 
proposals and one town hall led by OES members have been 
submitted, and all seven sessions submitted have been accepted 
and one town hall submission is under review. It is now time to 
submit the abstracts to these seven sessions. I encourage you to 
check the website and submit abstracts in particular to the OES-
affiliated sessions and make OES presence at OSM stronger! If 
you wish to get involved and plan a special workshop/panel 
please contact Dr. Jay Pearlman or myself. OSM’22 will take 
place in Honolulu (and online) from the 27th of February to the 
4th of March 2022 and more info can be found on https://www
.aslo.org/osm2022/. 

2022 IEEE OES Autonomous Underwater 
Vehicles (AUV) Symposium
The IEEE OES Autonomous Underwater Vehicles (AUV) 2022 
is currently planned to take place in Singapore from the 19th to 
the 21st of September 2022. The initial announcement has been 
published and all information can now be found in the website 
http://auv2022.org/.

Planning the Future
Other 2022 events are still under confirmation and will be 
announced soon. We started planning 2023 as well. As men-
tioned, the guidelines to hold workshops and symposia under 
OES (co-)sponsorship are currently being reviewed by a group 
of volunteers that I greatly thank. We hope to have the revised 
guidelines ready by the end of the year to help future organiz-
ers, especially in changing times. If you wish to get involved in 
current workshops, establish new partnerships, or propose new 
symposia, please contact me at vp-workshops-symposia@
ieeeoes.org. We are here to serve the OES members and the 
larger community, and everyone is welcome to contribute and 
improve our workshops! Finally, a word of appreciation is due 
to all organizers that have been planning and executing work-
shops and conferences this year still under complex conditions 
due to the COVID-19 pandemic. It is not easy to navigate in 
these uncertain times and they have done a tremendous job as 
shown in the reports of each event!
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From the Journal Editor’s Desk: IEEE Journal  
of Engineering Early Access Papers

OCEANS Conferences 2021—Where are We Now?

Mandar Chitre, Journal Editor-in Chief

John Watson, OES Vice-President for OCEANS

Congratulations to the authors of our most 
recently approved papers for the IEEE JOE. 
The following papers were published as Early 
Access papers online on IEEE Xplore and will 
appear in regular issues soon. You’ll find these 
papers now:
• “Subcarrier Mapping for Underwater Video 

Transmission Over OFDM”, R. Hegazy, J. 
Kadifa, L. Milstein, P. Cosman.

• “In Situ Performance Prediction of a Coherent 
Acoustic Modem in a Reverberant Environ-
ment”, P. A. van Walree, M. E. G. D. Colin.

• “Comprehensive Underwater Object Tracking Benchmark 
Dataset and Underwater Image Enhancement With GAN”, K. 
Panetta, L. Kezebou, V. Oludare, S. Agaian.

• “Riding Stress Wave: Underwater Communications Through 
Pipeline Networks”, D. Wei, C. Qi, C. Huang, J. Chenn, A. 
Song, G. Song, M. Pan.

• “Terrain-Aided Navigation With Coarse Maps—Toward an 
Arctic Crossing With an AUV”, G. Salavasidis, A. Munafò, S. 
D. McPhail, C. A. Harris, D. Fenucci, M. Pebody, E. Rogers, 
A. B. Philips.

• “Underwater Optical 3-D Reconstruction of 
Photometric Stereo Considering Light 
Refraction and Attenuation”, H. Fan, L. Qi, 
C. Chen, Y. Rao, L. Kong, J. Dong, H. Yu.

• “Range-Dependent Inversion for Seabed 
Parameters Using Vector Acoustic Measure-
ments of Underwater Ship Noise”, P. H. Dahl, 
D. R. Dall’Osto.

• “Improvement of the Position Estimation for 
Underwater Gliders With a Passive Acoustic 
Method”, C. Jiang, J. Li, W. Xu, W. Feng.

• “New Insight Into Internal Waves for
Maritime Applications: A Novel Optical Method With Ocean 

Experimental Results”, P. Naresh, T. Santhanakrishnan, R. L. 
Awasthi, R. Rajesh, B. Mathew.

• “Real-Time Flight Simulation of Hydrobatic AUVs Over the 
Full 0°–360° Envelope”, S. Bhat, I. Stenius, T. Miao.

• “Multitarget Tracking With Multiple Models and Visibility: 
Derivation and Verification on Maritime Radar Data”, E. F. 
Brekke, A. G. Hem, L. -C. N. Tokle.

• “Localizing Sources Using a Network of Synchronized Com-
pact Arrays”, I. R. Urazghildiiev, D. E. Hannay.

So here we are, very close to 
OCEANS 2021 San Diego—
Porto. Some features make this 
conference and exposition stand out 
from previous OCEANS, and even 
from our first joint OCEANS held 
at Singapore and Gulf Coast last 
year. That latter event was held as a 
purely virtual conference, whereas 
the San Diego-Porto meeting is a 
mixture of hybrid and in-person 
content. The San Diego component 

will be predominantly in-person and will be held in the San 
Diego Town & Country Resort complex; the Porto component 
will focus on a purely virtual content. At the time of writing, 
over 300 papers will be presented virtually on the Porto site and 
over 200 in-person in San Diego. While lower than at previous 
in-person OCEANS, this is a very good response given that the 
COVID-19 issues are still with us.

Although having joined forces, the two teams are maintain-
ing their distinct identities and promoting their own Conference 

themes of “Sustaining our Oceans: Sustaining our Future”
(San Diego) and “Opening the Ocean Frontier:  A New Age of 
Discoveries” (Porto). In addition, there will be a joint kick-off 
with the United Nations of its IOC “Decade of Ocean Science 
for Sustainable Development.”

I personally am looking forward immensely to the joint 
conference; the provisional program is really exciting and we 
should congratulate the respective Chairs (Antonio Pascoal, 
Joao Soares and Eduardo da Silva for Porto and Alan Kenny 
and Bob Wernli for San Diego) on their outstanding efforts in 
bringing this conference to its fruition.

All the latest information on what you should do and how to 
attend is on the web site at https://global21.oceansconference.
org. The dates are 20–23 September 2021—put them in your 
diary now.

Looking forward from San Diego-Porto, we have Chen-
nai in India in the early part of 2022 (https://chennai22
.oceansconference.org). Because of the continuing corona-
virus situation, the Chennai team has made the brave deci-
sion to go for a hybrid event and we’ll bring you information 
on this as it develops.
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• “Digital In-Line Holography for Large-Volume Analysis of 
Vertical Motion of Microscale Marine Plankton and Other 
Particles”, Z. Liu, T. Takahashi, D. Lindsay, T. Thevar, M. 
Sangekar, H. K. Watanabe, N. Burns, J. Watson, B. Thornton.

• “Transdimensional Inversion on the New England Mud Patch 
Using High-Order Modes”, J. Bonnel, S. E. Dosso, D. P. 
Knobles, P. S. Wilson.

• “Deep Learning for Imputation and Forecasting Tidal Level”, 
C. -H. Yang, C. -H. Wu, C. -M. Hsieh, Y. -C. Wang, I. -F. 
Tseng, S. -H. Tseng.

• “Adaptive Sampling of Surface Fronts in the Arctic Using an 
Autonomous Underwater Vehicle”, T. O. Fossum, P. Norgren, 
I. Fer, F. Nilsen, Z. C. Koenig, M. Ludvigsen.

• “Seabed Observations at the New England Mud Patch: 
Reflection and Scattering Measurements and Direct Geo-

acoustic Information”, C. W. Holland, C. M. Smith, Z. Lowe, 
J. Dorminy.

• “Spatial Coherence of Speckle for Repeat-Pass Synthetic 
Aperture Sonar Micronavigation”, S. A. V. Synnes, R. E. 
Hansen, T. O. Sæbø.

• “Parameter Optimization for an Underwater Optical Wireless 
Vertical Link Subject to Link Misalignments”, I. C. Ijeh, M. 
A. Khalighi, S. Hranilovic.

• “A Marine Growth Detection System for Underwater 
Gliders”, E. Anderlini, D. A. Real-Arce, T. Morales, C. 
Barrera, J. J. Hernández-Brito, A. B. Phill ips, G. 
Thomas.

• “Collaborating Ray Tracing and AI Model for AUV-Assisted 
3-D Underwater Sound-Speed Inversion”, W. Huang, M. Liu, 
D. Li, F. Yin, H. Chen, J. Zhou, H. Xu.

Awards for OES Members
Contact the Editors With Your Submissions

Congratulations to Dr. Atmanand for the 
Following Award

Congratulations to Dr. M.A. 
Atmanand, distinguished OES mem-
ber and General Chair of OCEANS 
2022 Chennai, who was recently 
selected for the “Dr. D. Srinivasan 
Endowment Award” for the year 
2021, instituted by the Ocean Society 
of India (OSI), for his outstanding 
contributions in the areas of Ocean 

Engineering and Technology. The award carries a Medal, Citation, 
and a cash prize of Rs. 50,000/-. Due to the COVID-19 pandemic, 
the award was presented virtually on 12th August 2021. 
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Chapter News
Submit Chapter News to Beacon Co-Editors and OES Chapter Coordinator

Italy Chapter 
Reported by Maurizio Migliaccio, Italian 
Chapter Chair

A Start 
The new ExCom has been appointed on  
1 May, 2021, and the newly elected resulted in 
Maurizio Migliaccio, Chairman, Riccardo 
Costanzi, vice-Chairman and Giovanna 
Inserra, Secretary.

In order to boost a set of activities and to 
gather new ideas, two ExCom meetings 
were organized and held virtually on 7 June 
and 23 July. The virtual tools were also 
exploited to organize the first events to 
allow a larger participation. In fact, for all 
of us to limit social contacts during the pan-
demic, we had to drastically reduce our 
travel, but this has offered us the chance to 
participate at a distance in scientific events of interest.

The first event that was endorsed by the Chapter was the 
EMRA workshop. The EMRA 2021 Workshop, on EU-
funded Marine Robotics and applications was, held on 7–8 
July. The EMRA format was a single track, 1.5 days’ work-
shop, with some keynotes. Although it was organized at Pisa, 
Italy, the event was virtually held, attracting a large participa-
tion for the successful event. At the end, 239 participants 
were registered.

On 23 July, it was held in person in Pisa and virtually 
for the Distinguished Lecturer seminar “Fusion reactors, 
Fuel Cells and Distributed Acoustic Sensing—What do 
they have in common and what might DAS now offer?” by 
J. R. Potter at the Norwegian University of Science and 
Technology, Trondheim, Norway. It was jointly organized 
with the IEEE OES Norway Chapter and the IEEE Student 
Branch of the University of Pisa and the IEEE OES Joint 
Student Branch UNIFI-UNIPI. The interesting and brilliant 
talk of Prof. Potter described as different sensors/tools 
observing the sea environment may synergically contribute 

to its better comprehension. 30 participants were registered 
at this event.

The ExCom has also approved two seminars to be held in 
Napoli and virtually. The first seminar will take place in the 
second half of October, 2021, and will be held by Vincenzo 
Piscopo, Università di Napoli Parthenope on “The marine 
renewable energy in Italy.” The second seminar will take place 
in the first half of November, 2021, by Giuseppe Grieco, CNR-
ISMAR, on “How to improve the coastal sampling of the Qui-
kScat-derived winds.”

Since for the moment the Chapter has no webpage, in order 
to establish an info forum a linkedin dedicated group was made 
https://www.linkedin.com/groups/12544359/

To emphasize the relevance of the sea for Italy, a nigthtime 
picture of Italy is shown. On the left part of the image you can 
see a “triangle-shaped” island, the Sicily that is not far away 
from Africa. On the main peninsula you can see, on the Thyr-
renian sea, two main lit up urban areas, Napoli and Roma. In 
front of them you can see the Sardinia island, which is close to 
the French Corse island.

A nighttime picture of Italy from the International Space Station. 



12 IEEE Oceanic Engineering Society Newsletter, September 2021

An IEEE OES distinguished lecture was delivered by John Potter 
in collaboration with IEEE OES Italy and Norway Chapters on 23 
July 2021. The lecture was the first ‘hybrid’ physical/virtual DL 
event in quite a while, presented in person at the University of Pisa 
to a live audience and simultaneously online. The talk was titled: 
Fusion reactors, Fuel Cells and Distributed Acoustic Sensing—
What do they have in common and what might DAS now offer? 
The online version will be available to view and enjoy at: https://
www.youtube.com/channel/UC6wjVnDY2-BmzdS8LzxrdHQ

John Potter is a marine scientist with 
degrees in mathematics, physics, 
polar oceanography and glaciology 
from Bristol and Cambridge Universi-
ties in the UK. An IEEE and MTS 
Fellow and International Fellow of 
the Explorers Club, he has extensive 
senior management & technology 
development experience and a holistic 
‘big picture’ vision with a focus on 
environmental conservation and sus-
tainability. His specialisations include 

underwater acoustics, Internet of Underwater Things (IoUT), polar 
oceanography, ambient noise and marine mammals. Prof. Potter is 
the founder of the Acoustic Research Laboratory in the National 
University of Singapore, has received numerous international 
awards for his marine research and technology projects and is an 
IEEE OES distinguished lecturer. It is no longer true that he neither 
owns nor operates a television.

Abstract
Has Distributed Acoustic Sensing (DAS) finally reached a per-
formance level to become a game-changer? Together with other 
wonderful and near-miraculous technologies, such as fusion 
reactors and fuel cells, we have become accustomed over the 
years to hearing that these technologies are just about to break 
onto the scene. But perhaps we really do live in a special 
moment in time. While many would claim this is always true in 
some sense, it is undeniable that there is an accelerating conflu-
ence of technologies that are revolutionising the way that we 
sense and manage the marine environment. We are now seeing 
the end of more than a century of under-sampling, the conclu-
sion of an age where data were few and costly to obtain, allow-
ing us only short and narrow glimpses into the workings of our 
vast global ocean-atmosphere system. With the growing matu-
rity of autonomous maritime systems, the fusion of in-situ and 
remote sensing capabilities and the advent of new sensing 
modalities such as DAS, we are entering a new age of Big 

Marine Data, automated data collection and near-real-time 
processing and cloud-based virtual observatories.

Figures From the Online Lecture: 

IEEE OES Distinguished Lecture Series: 23 July 2021

John Potter, IEEE OES Distinguished Lecturer, Professor, NTNU, Norway & Director, 
Strategic Communications Centre for Geophysical Forecasting

Fusion Reactors, Fuel Cells and Distributed Acoustic Sensing—What do  
They Have in Common and What Might DAS Now Offer?

Figure 1. The Centre for Geophysical Forecasting is a new centre 
for research-driven innovation, hosted by the Norwegian Univer-
sity of Science and Technology in Trondheim, that seeks to pivot 

existing geophysical competencies into new blue economy 
opportunities. The NTNU research vessel, Gunnerus (left) and 

a skilled team of researchers (right) worked together to test the 
feasibility of Distributed Acoustic Sensing (DAS) from a fibre 

optic cable in Trondheim fjord.

Figure 2. The vision is that Distributed Acoustic Sensing might 
provide a vital in-situ sensing capability with vast geographic cov-
erage and high spatial resolution that would make a cloud-based 
Earth-Ocean-Atmosphere Observatory possible, with near-real-
time monitoring of ships, large whales, storms and earthquakes, 

fusing many different sensing modalities to give a holistic picture.
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Dr. Shyam Madhusudhana gave a webinar on the 
topic Machine learning in marine bioacoustics on 
21 July, 2021. Dr. Madhusudhana is a postdoctoral 
researcher at the K. Lisa Yang Centre for Conserva-
tion Bioacoustics (CCB) within the Cornell Lab of 
Ornithology. His research involves developing deep-
learning techniques for realizing effective and effi-
cient machine-listening in the big-data realm, with 
applications in the monitoring of both marine and 
terrestrial fauna. He is actively associated with OES 
as Coordinator of Technology Committees and as 
the co-Chair of the Student Poster Competitions at 
the biannual OCEANS conference. This talk was the 
second in the series of talks organized by the Tech-
nology Committee on Data Analytics, Integration 
and Modelling (DAIM) related to Machine Learning 
and its application to Oceanic Engineering. The first 
talk in this series, Introduction to machine learning 
in acoustics: theory and applications, was given by 
Dr. Michael Bianco, Assistant Project Scientist, Marine Physi-
cal Laboratory, University of California San Diego (UCSD), 
La Jolla, CA, USA. This second webinar, given by Dr. 
Madhusudhana, was also well attended, like the first one, by 
approximately fifty attendees online. The recordings of these two 
talks are available at the OES Youtube channel (https:// www
.youtube.com/ channel/ UC6wjVnDY2-BmzdS8LzxrdHQ)

Passive acoustic monitoring (PAM) methods are used for 
monitoring and studying a wide variety of marine mammals and 
fishes based on their vocalizations. Previously, the identification 
and classification of these vocalizations were carried out manu-
ally, which can be highly labour intensive and time consuming 
considering the amount of data being collected on different 
platforms such as sonobuoys, moored recorders, cabled obser-
vatories, and mobile platforms such as AUVs, drifters, ships etc. 
This led to active research into developing automatic detection 
algorithms based on a variety of techniques. See the webinar 
archive: Passive acoustic monitoring overview-Applications for 
marine mammals and fishes by Dr. Sofie Van Parijs (available at 
https://dosits.org/decision-makers/webinar-series/2021-webi-
nar-series/webinar-passive-acoustic/).  The use of these auto-
matic recognition techniques has largely improved the ease and 
repeatability of analyses. Over the past decade, the adoption of 
machine learning (ML) based recognition techniques have 
brought about improved accuracy and reliability in analysing 
large acoustic datasets. Dr. Madhusudhana, in his talk, provided 
an overview of PAM undertakings, presented a brief overview 
of the various automation techniques used and contrasted them 
with modern ML based techniques. He also provided a gentle 

introduction to ML concepts, as they apply to acoustic event 
recognition, to the benefit of non-experts of ML. 

Dr. Madhusudhana provided a brief  introduction to Convo-
lutional Neural networks (CNN) and gave an overview of the 
various resources available to implement a CNN. He proceeded 
to explain how to successfully implement a CNN for bioacous-
tics applications. He discussed various pre-processing and 
transformations that can be done to the raw waveform to high-
light different features, which the CNN can be trained to 
‘learn’. He also emphasized the factors to be considered while 
deciding the architecture and training approach of the CNN. 

The high point of the webinar was a  hands on demonstra-
tion of developing an ML model using real underwater acoustic 
recordings. This demonstration adopted a hands-on approach 
where the participants followed along the use an ML based 
solution for automatic recognition using a dataset containing 
North Atlantic Right Whale (NARW) calls. The dataset used 
for this exercise is a part of the publicly available annotated 
NARW recordings that were part of the 2013 Detection, 
Classification, Localization and Density Estimation (DCLDE) 
challenge (available at https://doi.org/10.17630/62c3eebc-
5574-4ec0-bfef-367ad839fe1a (2019)). The demonstration 
utilized Google Collaboratory, which is a free platform (for 
non-commercial use) offering a cloud computation facility. 

DAIM-TC is planning the third talk in the series during late 
September or early October, 2021. Please be on the lookout for 
the announcement in September. We will also like to hear 
(gopu@ieee.org) your feedback including suggestions for 
topics and potential speakers for future webinars.

Webinar Series on Machine Learning and its Applications  
to Oceanic Engineering: Talk by Dr. Shyam Madhusudhana
Dr. Gopu R. Potty, Chair, Technology Committee on Data Analytics,  
Integration and Modelling (DAIM)

Figure 1. A screen shot from Dr. Madhusudhana’s webinar showing one 
of the topics (Artificial Neural Network) covered during the talk. The full 

webinar is available at the OES YouTube channel.
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On August 5–6th the Polar Ocean Technology Committee 
hosted the third polar technology workshop--the Antarctic and 
Southern Ocean Forum. This workshop, which focused on 
“Addressing Polar technology challenges for the coming 
decade,” was initially planned in 2020 but delayed due to 
COVID. The event was held virtually and hosted 22 talks with 
over 120 attendees to discuss a range of topics from autonomous 
systems to cubesats. Most notably, the event was used as the 
opportunity to introduce the new Centre for Antarctic and 
Southern Ocean Technology (CAST, www.cast-collaboration
.org.au). This new centre will bring together agencies from Aus-
tralia and beyond to share technical expertise and capabilities to 
help tackle some of the most challenging problems faced in 
Antarctic and Southern Ocean science. This workshop was also 
particularly well timed with the start of the UN Decade of Ocean 
Science (en.unesco.org/ocean-decade), with many agencies look-
ing towards planning and coordination of UNDOS activities in 
the coming years. Finally, from an Australian perspective, it was 
great to hear the latest updates on the completion and delivery of 
Australia’s new ice-breaker, the RSV Nuyina. The new vessel is 
capable of enabling new and exciting science and the technical 
community is excited at the opportunities to further extend the 
reach of Antarctic observations. Looking ahead, the POTC will 

be looking to host the next workshop in the 2022/2023 time-
frame somewhere in the northern hemisphere and hopefully in 
person! More info on the POTC and its activities can be found 
on our website: http://polaroceans.org/

The Journal of the Acoustic Society 
of America (JASA) reviews past 
papers to assess those that have had 
a significant impact on the science 
and practice of acoustics. Those his-
toric papers that meet this criteria 
are classified as “seminal.” A paper 
published by Jim Candy and Ed Sul-
livan in 1998 received this distin-
guished citation. The paper was 
titled “Space-time array processing: 
The model-based approach.”

This seminal paper addresses the theoretical advances in 
array processing and application to diverse practical paradigms 
in underwater acoustics. According to reflection author Ananya 
Sen Gupta of the University of Iowa, “The transformational 
impact of this article was to bridge the gap between sophisti-
cated models of acoustic wave propagation physics and array 
signal processing theory by recasting the system representation 
in a state-space setting, where the unknown parameters can be 
solved using the Kalman filter.”

Congratulations to Jim Candy. You can read the article 
citation/references at the following link: https://doi
.org/10.1121/1.420337

Antarctic and Southern Ocean Forum—ASOF 2021 
Workshop Summary

Jim Candy Recognized by the JASA as a “Seminal” Author

Andreas Marouchos—Chair, Polar Oceans Technology Committee

Figure 1. Jamie Jacobson from the University of Cape Town 
presenting his work on the development of SHARC-BUOY for 

in-situ sensing from the marginal ice zone.
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Engineers at the University of Aberdeen, Scotland, have devel-
oped one of the most advanced subsea holographic cameras in 
the world, capable of rapid 3D imaging of marine organisms 
and microparticles. Affectionately dubbed “weeHoloCam”, it is 
one of the most compact devices of its type, as well as offering 
rapid image capture and processing of the reconstructed holo-
graphic images.

weeHoloCam was developed and funded by the Defence & 
Security Accelerator (DASA) of (UK) DSTL and is adaptable 
for a variety of subsea applications—for example, studying 
marine habitats and organisms in precise detail, or for monitor-
ing ocean microplastic pollution.

The project is led by Dr Thangavel Thevar (MIEEE) from 
the University’s School of Engineering, along with Emeritus 
Professor John Watson (FIEEE), Dr Nick Burns, Dr Amer 
Syed, and consultant Mike Ockwell. (Hi-Z 3D).

A key feature of weeHoloCam (Fig 2) is its size (hence the 
name!) – at just 9 cm in diameter, 60 cm long and weighing 
3.5 kg, it is ideally suited for rapid deployment on remotely 
operated underwater vehicles (ROVs), autonomous underwater 
vehicles (AUVs) or towed and (as was done in these trials) 

lowered to specific depths. It has been designed for deployment 
down to 500 m, but only used to 50 m in these trials.

The holocamera consists of two water-tight housings: one 
containing the illuminating laser and the other containing the 
CCD image sensor. Holograms are recorded in the so-called 
“in-line” mode whereby the collimated laser beam passes 
through a window into the water, through another window and 
onto the electronic sensor in the other half of the housing. Par-
ticles in the water scatter light towards the sensor where it 
combines with background light from the laser to form the 
hologram. The recording image volume is 12 cm3 (8.5 mm by 
7.1 mm and 200 mm path length).

The holograms would normally be reconstructed in software 
using an algorithm such as the Angular Spectrum Method to 
form an image at any specific plane in the recording volume. 
Each hologram can be considered as a stack of thousands of 2D 
images, However, rather than performing this in software, we 
have implemented the algorithm using FPGA hardware to give 
a dramatic increase in processing and reconstruction speed to 
rapidly reconstruct these 2D images, and to extract focused 
particles to create 3D versions in almost real-time. 

Using a pulsed laser diode, holograms are recorded at a rate 
of up to 20 Hz. The processing suite autofocuses particles as 
the holograms are captured in real-time, and stores copies of 
focused particles as bitmap images. Processing speed is about 
1 s to 4 s per 5 MB hologram (2464 x 2056 pixels) depending 
on the particle density. Fig 3 shows a screen dump of the pro-
cessing system output. 

For its first deployment, weeHoloCam was inserted into a 
submersible frame (Fig 4) and lowered by rope to depths of 

Aberdeen University Engineers (and Members of OES) 
Develop State-of-the-Art Subsea Holographic Camera
Prof John Watson FIEEE, VP OCEANS

Figure 1. Three of the team with weeHoloCam (l to r - Nick 
Burns, Thanga Thevar and John Watson).

Figure 2. weeHoloCam with beam path shown between the two 
halves of the housing. Figure 3. Screen dump of output from weeHoloCam.
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50 m in the North Sea, about 2 miles east of Aberdeen Harbour, 
from the catamaran Sea Cab. We recorded around 100,000 
holograms over four dives totalling about 90 mins of actual 
recording time.

A Decade is Not Only a Matter of Time and Space
Atmanand M A, Jay Pearlman, Christopher Whitt, UN Decade  
of Ocean Science for Sustainable Development 

Figure 5. Some reconstructed images from the dives: clock-
wise from top left are calanus, a diatom chain, appendicularian, 

cnadarian, annelid and a cyclic phytoplankton chain.

Figure 4. weeHoloCam in its frame being launched  
from the vessel.

This article discusses the UN Decade of Ocean Science for 
Sustainable Development (2021-2030) and the planned involve-
ment of the OES, to include our OCEANS and other confer-
ences and events.

The ocean is essential to the Earth’s ecosystem and sustain-
ability. It absorbs greenhouse gases, influences weather, is an 
energy resource, provides food and jobs, and many other fac-
tors relevant for human sustenance. Peter Thompson, United 
Nations (UN) special envoy for the ocean said that “Ocean 
science, supported by capacity development, is essential not 
only to inform Sustainable Development Goal 14 (SDG 14) but 
also other SDGs that have an ocean dimension.” 

Achieving sustainability is a global challenge that must 
include and go beyond national interests. It involves both natural 
and human impacts on the ocean ecosystem that have created 
challenges. Overfishing and bycatch, marine debris, contamina-
tion and loss of marine biodiversity are widely acknowledged. 
The United Nations’ First World Ocean Assessment in 20161,2

found that much of the ocean is now seriously degraded. 
To address this requires expanded approaches to governance 

and to ocean knowledge. The UN has taken an active interest in 

facilitating governance discussions for the oceans. For example, 
the UN is furthering discussions for an international, legally 
binding instrument under the United Nations Convention on the 
Law of the Sea on the conservation and sustainable use of 
marine biological diversity of areas beyond national jurisdic-
tion3. Since the seas beyond national jurisdiction make up 40 
percent of the surface of our planet, as well as 64 percent of the 
surface of the oceans, the sustainability of marine ecosystems in 
this region is a priority. The priorities must, of course, also 
include waters within national jurisdiction. Given the vastness 
of the oceans and their complexity, particularly in coastal waters 
(national jurisdictions), the challenge of observing, quantifying, 
and understanding the oceans requires a major initiative of 
global scale. Action can only be effective if it is based on sound 
knowledge informed by science and engineering.

Recognizing that humanity is at a pivotal point, on December 
5, 2017, the UN declared 2021-2030 as the Decade of Ocean Sci-
ence for Sustainable Development (the “Ocean Decade”), which 
is focused on the “science we need for the ocean we want.”4 The 
Ocean Decade will provide the framework for international coop-
eration and actions needed to develop the scientific research, 
engineering, and innovative technologies that can connect ocean 
science with the needs of society. These actions will connect our 1https://www.un.org/regularprocess/content/first-world-ocean-

assessment
2Front. Mar. Sci., 06 June 2019 https://doi.org/10.3389/
fmars.2019.00298

3https://www.un.org/bbnj/
4https://www.oceandecade.org/about
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research and applications to areas such as coastal zone manage-
ment, marine spatial planning, and marine protected areas, fisher-
ies management, early warning systems, development of national 
ocean policies and R&D research strategies, and regional and 
national capacity development planning. This involves contribu-
tions across geographic regions, across generations, and across 
regions of differing resources and infrastructure. It involves new 
technologies such as low-cost autonomous vehicles, newer obser-
vation platforms, cost-effective ocean renewables, new underwa-
ter communications, expanded interoperability, increased data 
accessibility, and new analysis and modeling techniques.

Achieving significant advances during a single decade requires 
clear and reasonable objectives and a path to achieve these to the 
level that they will impact society. The objectives have been 
grouped into desired outcomes. These are5:
• A clean ocean where sources of pollution are identified and 

removed
• A healthy and resilient ocean where marine ecosystems are 

mapped and protected
• A predictable ocean where society has the capacity to under-

stand current and future ocean conditions
• A safe ocean where people are protected from ocean hazards
• A sustainably harvested ocean ensuring the provision of food supply
• A transparent ocean with open access to data, information and 

technologies
• An inspiring and engaging ocean where society understands 

and values the ocean
The actions in each of these will be built on a foundation of 

interoperability and knowledge sharing including information 
management, standards and best practices, and capacity devel-
opment. Oceanic engineering of observing systems, their com-
ponents, and information management is essential for achiev-
ing these objectives. 

The UN Decade is meant to inspire all stakeholders to take 
action to achieve the seven outcomes cited above. There is a 
strong need to have engineering intervention at many levels. 
The current style of “business as usual” is to be modified dras-
tically. Engineering innovations could:

• reduce pollution such as plastics, chemicals, fertilizers,
• reduce capital costs of renewable ocean energy technologies 

like wave, offshore wind, thermal energy conversion,
• reduce operations cost of scientific observations due to ship 

time and related infrastructure,
• improve remote observations technologies,
• make managing and analysing large datasets more efficient 

and accessible, and
• standardize observations and enable better ocean manage-

ment, amongst many other possibilities. 
Our engineering community must engage broadly with sci-

entists and end-users to co-design the changes necessary for 
integrated, interoperable global actions working across disci-
plines and cultures6. What, then, is the role of IEEE OES in the 
Ocean Decade?

We will contribute to the Ocean Decade in many ways, 
which for now we group into two major categories: bringing 
the Ocean Decade to oceanic engineering, and bringing oce-
anic engineering to the Ocean Decade.

Bringing the Ocean Decade to oceanic engineering involves 
raising awareness among students, professions, companies and 
institutions. This could include things like special sessions and 
keynote presentations at our conferences and workshops. 
Indeed, such events are already planned for OCEANS 2021 and 
OCEANS 2022. There could also be local events and activities, 
so if your chapter or other group would like to have more infor-
mation or find expert speakers, OES can help.

Bringing oceanic engineering to the Ocean Decade means 
inspiring our members, students, companies, institutions and 
other agencies to take new actions to innovate and build tech-
nologies that help achieve the Ocean Decade goals. Some ways 
to achieve this might be recognitions for innovations that align 
with Ocean Decade outcomes (for example, technical presenta-
tions or paper prizes, or recognitions for industrial innovations 
during OCEANS exhibitions). A key element of the Ocean 
Decade is co-design, so there will also be focused workshops 
at both OES conferences, as well as at selected science confer-
ences organized by other associations that will bring together 
experts from both science and engineering. 

There are definitely more activities than we have been yet 
able to conceive and plan. We want to see activities at all levels 
of OES, including local chapters. To sustain long-term Ocean 
Decade involvement, OES has established an Ocean Decade 
committee, and planned a funding initiative for 2022 (and 
hopefully beyond—throughout the decade). The funding initia-
tive will support the volunteer work to implement the activities 
described above, as well as have incentives for new ideas and 
initiatives that our members and chapters suggest, to start with. 

The next generation will bear the brunt of climate change and 
the related outcomes and so they are key stakeholders in the Ocean 
Decade. This is recognized by the prominence of the Ocean Decade 
Early Career Ocean Professional (ECOP) program, as well as a 
strong emphasis on ocean literacy and munity engagement. 

5https://www.oceandecade.org/about?tab=our-story

6Pearlman, et al., Front. Mar. Sci., 05 May 2021 https://doi
.org/10.3389/fmars.2021.619685

Figure 1. From Ocean Decade brochure.
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Our Young Professionals (YPs) have long been involved 
with existing OES activities that already contribute to ocean 
awareness and education by participating in various student 
outreach activities around the world, such as the Singapore 
AUV Challenge and the European Robotics League. These YPs 
are also working with Ocean Decade ECOPs to bring the voice 
of the youth to the movement. One such event was the recently 
held Virtual ECOPs Day on 1st-2nd June7. We highlighted our 
YPs involvement with Earthzine, SAUVC, ERL, and in helping 
organize workshops and symposia. You can watch the video we 
presented here (https://youtu.be/JnU2gr4hGLg). and see our 
impression at the V.ECOP day 2021 Story map. We also par-
ticipated in the open discussions held at the Oceans Visions 

Summit on how to engage ECOPs in this movement. An ECOP 
programme has been officially endorsed by the IOC and Ocean 
Decade8, led by an informal working group for ECOPs. If you 
are interested in participating in YP/ECOP activities specifi-
cally, please contact Hari Vishnu (tmshv@nus.edu.sg).

The potential is huge for OES to catalyze engineering con-
tributions to the Ocean. However, this requires support from 
many volunteers of IEEE OES. We need volunteers who can 
support these activities in their region and technical area. Vol-
unteers are requested to complete the google form9 indicating 
your willingness. We will form appropriate groups and take it 
forward on a large scale.

8https://www.oceandecade.org/resource/166/Announcement-of-
the-results-of-the-first-endorsed-Decade-Actions-following-
Call-for-Decade-Actions-No-012020 - intro
9https://forms.gle/4xiHqTQTRLApyHUz7

7https://vecop.net/wp-content/uploads/2021/05/VECOP-
Program.pdf

OES Conference Calendar 
Stephanie Kemna, OES Calendar Coordinator

OCEANS 
OCEANS 2021 San Diego—Porto 
In-Person & Virtual, September 20–23, 2021
Town & Country Resort, San Diego, CA, USA
https://global21.oceansconference.org

OCEANS 2022 Chennai 
February 21–24, 2022
Chennai, India
https://chennai22.oceansconference.org

OCEANS 2022 Hampton Roads
October 17–21, 2022
Hampton Roads, Virginia
https://hamptonroads22.oceansconference.org/

OTC
OTC Asia 2022
March 22–25, 2022
Kuala Lumpur, Malaysia
https://2022.otcasia.org

OTC 2022
May 2–5, 2022
Houston, TX, USA
http://www.otcnet.org

OTC Brasil 
October 25–27, 2022
Rio de Janeiro, Brasil 
http://www.otcbrasil.org/

OES Sponsored
UCOMMS 2021
Virtual, August 31–September 02, 2021
Lerici, Italy 
https://www.ucomms.net/

BTS2021
September 26–October 03, 2021
Biograd na Moru, Croatia
http://bts.fer.hr

USYS 2021
December 06–08, 2021
Melaka, Malaysia

SYMPOL 2021
In-person & Virtual, December 09–11, 2021
Kochi, India
http://sympol.cusat.ac.in/

Ocean Sciences Meeting (OSM) 2022 
February 27–March 4, 2022
Honolulu, HI, USA
https://www.aslo.org/osm2022/

AUV 2022
September 19–21, 2022
Singapore
http://auv2022.org/
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SAUVC 2022
In-Person, September 23–26, 2022
Singapore
https://sauvc.org

Non-OES
Please contact us if you have any information about non-OES 
events that OES members are involved in.

The second IEEE/OES China Ocean 
Acoustics Conference 2021 along with 
the 1st H2O (HEU Hydro-acoustics and 
Oceans) Technology Innovation Compe-
tition was held from 14–17 July, 2021. 
The event, initially planned as the OES 
COA 2020 in May 2020, had to be post-
poned to 2021 and organized as a hybrid 
meeting (in-person for mainland partici-

pants and online for international participants) due to post-COVID 
situation. The conference was organized and hosted by the college 
of Underwater Acoustics Engineering, Harbin Engineering Univer-
sity, China, and technically co-sponsored by IEEE Ocean Engi-
neering Society. Conference program featured over 215 papers 
(accepted out of 470 submissions), 8 key-note talks, 22 invited 
lectures, industry stalls and an underwater technology innovation 
competition for students. More than 300 Chinese and foreign schol-
ars from over 100 acoustic research institutes in the USA, UK, 
Russia, Norway, Pakistan and Taiwan discussed and exchanged 
ideas on cutting edge international research related to the ocean 
acoustics, underwater communication and polar engineering.

In the opening ceremony held on 15 July, Professor Qiao 
Gang (Dean College of Underwater Acoustics, HEU) welcomed 

all participants to the COA 2021. Academician Yang Shi-e (hon-
orary chair COA), Academician Yang Desen (conference chair 
COA) and Professor Yin Jingwei (VP Harbin Engineering Uni-
versity) attended the opening ceremony. Professor Yang Desen 
recalled the highlights of the 1st IEEE/OES COA 2016 and 

China Ocean Acoustics (COA) 2021 
H2O Competition 2021
Suleman Mazhar, TPC Co-Chair, COA 2021 and Chen Yongyao,  
Harbin Engineering University

Figure 1. Opening Ceremony COA 2021, Qihang Activity Centre, Harbin Engineering University, China.

Figure 2. Conference chair, Academician Professor Yang Desen 
(L) and Professor Qiao Gang, Dean, College of Underwater 

Acoustic Engineering (R) welcoming the audience.
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noted that the conference will provide an opportunity to 
exchange experiences in the field of marine acoustics and under-
water communication. He paid tribute to the late Professor Jean-
Pierre Hermand for his efforts in establishing this platform for 
international cooperation and scientific exchange. The author 
welcomed the participants on behalf of IEEE-OES and provided 
an introduction to the conference themes and the activities.

Keynote Talks
There were eight keynote presentations (see Table 1) by distin-
guished speakers invited from mainland, USA, UK, Taiwan and 
Norway. Two of these keynotes were delivered by Professor 

Milica Stojanovic and Professor John R. Potter, the IEEE fel-
lows and the OES distinguished lecturers. Professor Milica 
presented theoretical details of signal detection in interference-
limited regimes for underwater acoustic communication. She 
discussed structured coding with multi-carrier modulation for 
OFDM and explained methods for coherent detection and dif-
ferentially coherent detection with Doppler compensation to 
account for the motion-induced frequency shifting. Professor 
John Potter focused on the futuristic view of Big Marine Data, 
automated near-real-time data collection and processing and 

Figure 3. VP HEU Professor Yin Jingwei (L) and Technical  
Co-Chair Professor Mazhar (R) briefing the participants about 
the conference venue and the technical program and activities.

Figure 4. Highlights of some of the keynotes during COA 2021: 
Professor David Brown, University of Massachusetts (Top, Left), 
Professor Milica Stojanovic, Northeastern University (Top, Right), 
Professor Wen Xu, Zhenjiang University (Mid, Left), Professor Jun 
Yang, Institute of Acoustics, CAS (Mid, Right), Professor Mo Shiqi, 
Harbin Engineering University (Bottom, Left) and Professor Chi-

Fang Chen, National Taiwan University (Bottom, Right).

Figure 5. First Prize was jointly shared by Yanshan University 
(Communication-Aware Underwater Autonomous Vehicle, Left) 
and Harbin Engineering University (The Real-Time In-Band Full 

Duplex Underwater Acoustic Communication Model, Right).

Table 1. List of Keynote Presentations and Invited Speakers

No Keynote Title Invited Speaker
1 Design and demonstration 

of underwater acoustic  
carpet cloaks

Prof. Jun Yang,  
|Institute of Acoustics, 
Chinese Academy of 
Sciences (IACAS)

2 Multicarrier Acoustic  
Comm-unication in  
Interference–limited  
Regimes (Online)

Professor Milica  
Stojanovic,  
Northeastern University

3 Advances in broadband 
underwater acoustic  
transducers and navigation

Professor David A. 
Brown, University of 
Massachusetts  
Dartmouth

4 Passive Acoustic Study in 
Taiwan

Professor Chi-Fang 
Chen, National Taiwan 
University

5 Joint target detection and 
tracking with distributed 
underwater acoustic arrays

Professor Wen Xu, 
Zhenjiang University

6 The technique of passive 
positioning based on vector 
hydrophones

Professor Shiqi Mo, 
Harbin Engineering 
University

7 The best way to predict the 
future is to invent it—Some 
emerging game-changers in 
marine sensing

Professor John Potter, 
Norwegian University 
of Science and Tech-
nology

8 Tracking for dolphin whistles Professor Paul White,  
University of  
Southampton
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cloud-based virtual observatories. Discussing the constraints of 
historical ocean monitoring techniques, he talked about the new 
challenges in the field as the new ideas and opportunities arise 
with the maturity of autonomous systems, the fusion of in-situ 
and remote sensing capabilities and the advent of new sensing 

modalities. Real-time broadcast of all the keynotes was arranged 
and a recording had been shared online for a limited period. 
List of all keynote presentations is shown in Table 1.

First H2O (HEU Hydro-acoustics and 
Oceans) Technology Innovation 
Competition
One of the special events of the conference was the H2O 
Technology Innovation competition sponsored by Harbin 
Engineering University. Fourteen projects were shortlisted 
for site-demos and poster presentation after the evaluation of 
more than 100 entries. First prize was jointly shared by 
“Communication-Aware Underwater Autonomous Vehicle” 
from Yanshan University and “The Real-Time In-Band Full 
Duplex Underwater Acoustic Communication Model” from 
Harbin Engineering University. In addition, three 2nd posi-
tion prizes, five 3rd prize awards and four encouragement 
prizes were awarded.

Figure 6. Academician Professor Yang Shi-e (Honorary Chair 
COA 2021) and Academician Professor Yang Desen (General 

Chair COA 2021) with the invited guests and speakers.

Figure 7.  Volunteers and technical committee members at 
 Sophia Church Harbin during the city group tour.

Figure 8. Student volunteer at the IEEE-OES booth guiding the 
conference participants about different initiatives of the society.

Figure 9. Selected highlights from the poster session  
during COA 2021.
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Maritime OBOR Session
Special session on Maritime OBOR (One Belt One Road) 
activities was held as part of the COA 2021 technical program. 
The session focused on oceans, water Informatics and under-
water acoustics research in the context of One Belt One Road 

initiative. Theme of the session was “a sustainable and envi-
ronmental friendly research and development of water and 
maritime resources and assets” in the region of one belt one 
road (OBOR) initiative. There were seven oral talks in this 
session, ranging from underwater communication to deep sea 

modeling and observation of sea-
sonal trends in Indian Ocean. 
Presenting organizations includ-
ed NUST, Comsats, Xian Jiao-
tong University, HEU, NPU and 
Xiamen University.

Harbin Tour & Awards 
Ceremony
On 16 July, a bus tour of the 
Harbin city was arranged for all 
conference participants. Main 

Figure 10.Judges and conference participants talking to the groups contesting in the H2O 
Technology Innovation Competition.

Figure 11. Participants and speakers at general session of the COA 2021 conference.

Figure 12. Audience attending the keynote sessions and the guest lectures while observing COVID  
precautionary protocols during the public gathering.
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site-seeing locations included Sophia Church and other Rus-
sian monuments near the central street and the Songhai 
River. After the bus trip, all participants gathered for the 
conference dinner and the award ceremony at Madeire Res-
taurant. During the award ceremony, cash prizes and certifi-
cates were distributed for the best session papers, the H2O 
Technology Innovation Competition, session chairs and 
conference volunteers.

Industry Exhibition, IEEE-OES Booth, 
Poster Session & Student Career Session
One key highlight of the event was industry booths that dis-
played latest underwater acoustics research equipment, 
underwater vehicles and sonar systems. A poster session was 
also arranged in the exhibition hall. Moreover, a special 
IEEE-OES booth was established to disseminate the infor-
mation about IEEE-OES membership and technical activi-
ties for students, young professionals and the experienced 
researchers.

A student career guidance session was also held on 16 July. 
Dr. Affan Syed (USC), Professor Chen Yongyao, Professor Lou 
Yi, Professor Xin Qing (HEU) and HEU PhD alumni Dr. 
 Yunjiang Zhao shared their experiences about different career 
path options in ocean acoustics. It was an interesting discussion 
in which the esteemed seniors guided the students about differ-
ent career routes and optimal strategies for professional life in 
the industry and the academia.

Organizing COA 2021 as a hybrid event was a challenging 
task as it required a lot of effort to synchronize online and 
physical events. Nevertheless, it was worth attempting and was 
very successful as depicted by the active participation of the 
audience. The 2nd COA 2021 also introduced some new activ-
ities such as sessions on student session, H2O award and 
OBOR session, which are likely to become permanent and 
enticing features of the conference in the future. Thank you 
very much to all participants, volunteers and supporters and 
best wishes to all our readers with a hope to return to our nor-
mal lives soon! 

      Setting the Pace for Future Energy

https://2022.otcasia.org
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There is Still Time to Submit Your Paper  
Proposal for OTC 2022

If you haven’t yet done so, there is still time to submit your 
paper proposal for OTC 2022, which will take place 2–5 May 
in Houston, Texas, USA.

The deadline to submit is Tuesday, 14 September.
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A Blast from the Past! . . . A Vision of the Future?
Bob Wernli—Beacon Co-Editor-in-Chief and Stan Chamberlain

Well, thanks to the pandemic, our 2020 Singapore and Gulf Coast OCEANS conferences went virtual, and most of us went 
nowhere. But, we were there previously…Singapore in 2006 and Gulf Coast (Biloxi) in 2009. And…we’ll be back to both in 2024 
and 2023 respectively. So, here’s a look back with, hopefully, a vision of our in-person future. 

Milica Stojanovic, Ken Takagi, Dan Sternlicht, Jerry Carroll  
and Diane DiMassa—Singapore, 2006.

Bob Wernli and Mal Heron—Singapore, 2006.

Dancing Singapore Dragons—Singapore, 2006. The Chef, Jim Collins & Ken Ferer—Biloxi, 2009.

John Delaney & Harumi Sugimatsu, Biloxi, 2009.Exhibit Floor 2—Biloxi, 2009.
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S u s t a i n i n g o u r O c e a n s . . .
S u s t a i n i n g o u r F u t u r e

2,000 ATTENDEES | 500 TECHNICAL PAPERS | 100+ EXHIBITORS | UNLIMITED OPPORTUNITIES

global21.oceansconference.org
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Resilient Coasts: 
Adapting Today to Secure Tomorrow

October 17–21, 2022    |   Hampton Roads, VA

2,000 ATTENDEES | 500 TECHNICAL PAPERS | 100+ EXHIBITORS | UNLIMITED OPPORTUNITIES

hamptonroads22.oceansconference.org
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I am one of those guys that talks less, has almost zero presence 
on social media and hence consider writing about oneself as one 
of the hardest jobs. Nevertheless, here I shall attempt to keep 
this interesting! 

Growing up, I knew my calling was towards engineering. 
After graduation from Bangalore University and a short stint 
with Dr. K. Rajan, Dept. of Physics, Indian Institute of Science, 
I landed in Nanyang Technological University, Singapore, for 
my post graduate studies. An opportunity to enroll into a Ph.D 
program soon came knocking while I was mid-way with my 
post graduate studies from my thesis advisor Arjuna Balasuri-
ya. I grabbed this chance with both hands and enrolled into a 
Ph.D program in marine robotics. A research scholar program 
at Ura labs early on in my career opened the challenging under-
water domain. I was immensely influenced by the passion and 
drive of Ura Sensai and the discipline of Kondo Sensai. 

Following this, I was attracted to the crazy team led by John 
Potter and Mandar Chitre (of course the sane one!) at Acoustic 
Research Laboratory (ARL), Singapore, that got me hooked to 
this field. It was during these days that I got myself involved in 
diving (BTW I didn’t know how to swim; so, had to learn to 
keep myself afloat before diving) to satisfy my curiosity about 
marine life. This love for marine life has made me a lifelong 
advocate of anti-whaling and anti-shark finning. Before I knew, 
I got glued on to photography and diving. These two hobbies 
led me to take up another one, travelling. 

At ARL (I don’t even call that work), I dabble myself in 
myriad projects ranging from building underwater vehicles, to 
networked underwater vehicles, cooperative navigation, and 
ocean exploration for minerals in northeastern pacific.

I have been a part of OES for over a decade and a half 
now. I initially got involved in OES Singapore (thanks to 
Venu) as part of organizing various local events. In particu-
lar, I’ve been part of Singapore AUV challenge (sauvc.org) 
since its inception in 2013. Along with it, I am part of the 

OES Autonomous Marine Systems (AMS) Technical Com-
mittee. Within this committee, I am mainly involved in 
marine robotics competitions around the world, such as the 
Singapore AUV Challenge and the European Robotics 
League. You can always find me at one of those challenges, 
and at most OCEANS. We are also bringing the IEEE OES 
flagship AUV symposium to Singapore in 2022. We are hop-
ing that COVID-19 related travel restrictions will be lifted 
and the global AUV family could meet in person.

With the world currently warped in the pandemic and work-
ing from home becoming the new norm, I am now trying to get 
my toddler involved in simple activities such as gardening, 
recycling trash and conservation of water and electricity with 
the hope that it would bring awareness in the future generations 
and thus be more kind to our planet. 

Who’s who in the IEEE OES
Bharath Kalyan, IEEE Senior Member, OES Singapore Chapter Chair

Figure 1. During sea trials at Kamaishi port (c.2004).

Figure 2. Dive buddies and office mates at Lang Tengah,  
Malaysia (c. 2012).

Figure 3. With my partner, Anjali at Sukhbataar,  
Mongolia (c. 2016).
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Member Highlights
Contact the Editors if you Have Items of Interest for the Society

Research Activities in Underwater and Land 
Robotics
Takumi Matsuda, Meiji University, IEEE OES Japan 
Chapter, BEACON Associate Editor

Introduction
I have been researching a navigation method for multiple 
autonomous underwater vehicles (AUVs). The oceanographic 
survey by AUVs is generally conducted based on a ship. Due 
to limited survey opportunities and high operational costs, we 
need a survey method with minimal ship support. Therefore, 
I am researching a method to replace the ship with an AUV. 
The AUV, which is capable of accurately estimating its state, 
acts as a parent AUV which supports other AUVs with mini-
mal sensors (child AUV). In this way, the parent and child 
AUVs behave as a single survey system and perform the sur-
vey [1]. Figure 1 shows the deployment scene of 3 AUVs in 
the sea experiments.

I moved to Meiji University (https://youtu.be/zjYBDoAcNrg) 
from the University of Tokyo last year, and have been studying 
with Professor Yoji Kuroda while applying the idea of parent-
child robots to land robots to develop monitoring technology 
by robots for indoor environments such as offices, airports, and 
stations.

Underwater and Land Robotics
Cost is an important factor in underwater robots, but it is 
also important for land robots. Currently, indoor environ-
ment security, which is carried out by humans and surveil-
lance cameras, is increasingly being carried out by robots. 
Normally, a single robot surveys in an environment, but the 
monitoring coverage that a robot can grasp at a time is lim-

ited. In addition, security robots need to be equipped with 
many sensors so that it deals with all the tasks. Thus, it 
requires cost. Recently, there is a need for robot systems 
with lower costs. With this background, I am now applying 
the parent-child navigation method developed for marine 
robots to land robots. A robot that can accurately estimate 
its position acts as a parent robot and supports a child robot 
with a minimal sensor configuration. Since optical sensors 
such as cameras are cheaply available these days, robots 
use cameras to recognize each other’s position and environ-
ment. This will become a new monitoring system because 
it will allow us to deploy many observation systems in an 
environment.

Recent Research Activities
Due to the coronavirus pandemic, research and lectures are 
being conducted online, but recently we have had more 
opportunities to conduct them face-to-face while taking 
infection control measures. To verify the research on parent-
child robots, I developed prototype robots with students in the 
Kuroda laboratory. The robots were developed based on 
Roomba. Using these robots, we are conducting autonomous 
navigation tests in the university (Figures 2 and 3), and the 
students are also conducting their research. For example, 
there are methods for estimating self-location based on cam-
era images and methods for estimating multiple human tra-
jectories with cameras.

I am now applying the navigation method I have developed 
for a new underwater survey by AUVs to land robotics. 
Although there are differences between underwater and land 
environments, common methods may solve the problems 
faced by each of them. I believe that promoting research 

Figure 1. Deployment scene of 3 AUVs in the sea experiments.
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exchange across fields, without being bound by the boundaries 
of sea and land, will lead to solving problems that are bottle-
necks for both fields.

Figure 4 shows the author’s photo taken together with AUV 
Tri-TON.

For more details about the activity of Meiji University 
and Autonomous Mobile Systems Laboratory (Kuroda 
Laboratory), visit the links shown in the references [2] 
and [3].

References
[1] T. Matsuda, T. Maki, and T. Sakamaki, “Accurate and effi-
cient seafloor observations with multiple autonomous underwa-
ter vehicles: theory and experiments in a hydrothermal vent 
field,” IEEE Robotics and Automation Letters, vol.4, no.3, 
pp.2333–2339, 2019.
[2] Meiji University, https://www.meiji.ac.jp/cip/english/
[3] Autonomous Mobile Systems Laboratory Kuroda Labora-
tory, https://amslab.tech/

Figure 3. The images obtained by each robot’s camera in the experiments.

Figure 4. The author’s photo taken together with AUV Tri-TON.Figure 2. The scene of the experiments in the university.
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AdCom Election Results

The election results are in for the 2022–2024 Administrative Committee members. This year we had a great list of 12 candidates 
from around the world (see their bios in the last issue of the Beacon) and the results were very close. Congratulation to the follow-
ing six candidates who were elected:

Welcome aboard. Now…let’s get to work!

M. A. ATMANAND JAMES S. COLLINS STEPHEN M. HOLT

LIAN LIAN HARUMI SUGIMATSU ROBERT L. WERNLI
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Australia
Kelly R Kidman

Canada
Fabian Vergara

Chile
Atlant Nicolas Correa Cusso
Fernanda Lecaros Saavedra
Sebastian Rodriguez

China
Huajun Chen
Jixin Liu 
Shaodong Ma
Xinwei Shen
Hao Wang
Yanhui Wang
Feiyun Wu
Jing Yan
Ruiqin Zhao

Colombia
Jorge Granada

Carlos Andres Mendez 
Vallejo

Croatia
Matej Fabijanic
Ivana Gace
Ivan Hrabar
Maja Magdalenic
Andro Malobabic
Luka Mandic
Ivo Vatavuk
Jura Vukovic

Ecuador
Lady Nicole Macas

Guatemala
Estuardo Geovany Mancio

India
B. Omkar Lakshmi Jagan
Lekshmi S
Dr. Bhagavathi Perumal S

Italy
Mozhgan Zahribanhesari

Japan
Frans Shafuda

Korea
Haesang Yang

Norway
Gabor Gereb

Pakistan
Nasir Mahmood Malik

Singapore
Shuangshuang Wu

United Kingdom
Benjamin Hall
Michael Lewis

Uruguay
Carlos A Negreira

USA
Christopher Bristow
Thomas Chalifoux
Nicholas Custer
Thomas Furlong
Julia Gazagnaire
Kermit Harvel
Michael A Hwang
Faiz Ikramulla
Rodney Itiki
Kenneth Matthew Jefcoats
Timothy Johnston
Anthony Jones
Dmitry Kisselev
Hannah Nestlerode 
Kylie Pasternak
Rich Patterson
Michal Jerzy Pieszka
Johana Salazar Cuellar
Willie Satterthwaite
Kenneth J Schaudt
Tara Trumbull

Welcome New and Reinstated Members
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ATTENTION OES STUDENTS

INTERNATIONAL

STUDENT POSTER COMPETITION

FREE TRAVEL TO A CONFERENCE

PRIZE MONEY                                            

WWW.IEEEOES.ORG

IF YOU’RE AN OES STUDENT MEMBER, DON’T MISS OUT ON 

YOUR CHANCES TO ENTER THE STUDENT POSTER COMPETITION

HAVE YOU COMPLETED SOME EXCELLENT RESEARCH? BE SURE TO ENTER THE OES STUDENT 

POSTER COMPETITION. UP TO 25 INTERNTIONAL STUDENTS ARE CHOSEN TWICE A YEAR TO 

TRAVEL, ALL EXPENSES PAID, TO THE NEXT OCEANS CONFERENCE TO PRESENT THEIR 

RESEARCH IN THE POSTER SESSION. THE THREE TOP POSTERS RECEIVE 

$3,000, $2,000 AND $1,000 FOR 1ST, 2ND AND 3RD PLACE.

DON’T MISS

YOUR CHANCE
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