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LETTER FROM THE IEEE PRESIDENT AND AWARDS BOARD CHAIR

Dear IEEE Members, Honorees, Colleagues, and Friends:

This year marks the reconnection of friends and colleagues as we gather to hear talks during the day at the IEEE 
Vision, Innovation, and Challenges (IEEE VIC) Summit from technologists working on cutting-edge projects across 
IEEE’s vast � elds of interest. As we celebrate the accomplishments of IEEE Medal and Recognition Recipients 
together this evening, we hope you will share the pride we feel in being part of this dynamic and diverse 
community of technical professionals.

The Medal, Recognition, and Technical Field Award recipients honored in this booklet are a remarkable group 
of innovators who have made enormous contributions to science, technology, the engineering profession, and 
the IEEE. And through their insightful work, they have helped IEEE to promote the creation of new technologies 
for the bene� t of humanity and the profession. With these awards and recognitions, they join the ranks of such 
familiar names as Marconi, Bell, Shannon, Dresselhaus, Moore … and many others. The contributions of these 
trailblazers are evident in many of the technologies that affect our lives every day, from navigation and stability in 
aerospace and automotive systems, to video streaming, to the computational analysis of DNA—and much, much 
more. Their endeavors have helped accelerate the pace of technological change, often building on each other, 
to evolve large and small advances to even greater heights.

We would like to extend our sincere gratitude to our generous Awards volunteers, nominators and endorsers, and 
sponsors, without whom these award presentations would not be possible. We thank you all for your dedication 
to making our Awards Program, along with the annual IEEE VIC Summit and Honors Ceremony, such a success. 
We would like to acknowledge all of this year’s well-quali� ed nominees. Each year, these awards—the highest 
presented on behalf of the IEEE Board of Directors—are given to a diverse array of recipients who truly exemplify 
the mission of the IEEE to advance technology for the bene� t of humanity.

https://corporate-awards.ieee.org

 K.J. Ray Liu Karen Panetta,
 2022 IEEE President and CEO 2022 IEEE Awards Board Chair

IEEE Awards Program Diversity Statement

IEEE awards recognize exceptional contributions to all IEEE � elds of interest (technical and nontechnical) made by organizations and 
individuals regardless of nationality, gender, age, religion, ethnic background, or other personal characteristics not related to ability, 
performance, or quali� cations. The IEEE Awards Program is committed to pursuing diversity in all its operations to help realize and 
maintain fair nomination and selection processes without bias or discrimination.
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7:00 - 8:30 AM  Breakfast (Coronado Terrace)
8:00 AM Registration Opens for the IEEE VIC Summit (Marina Ballroom)
9:00 AM Welcome Remarks, Ray Liu, IEEE President (All sessions in the Marina Ballroom D-E)
9:05 AM Introductions by Master of Ceremonies
9:30 AM Keynote: Cloud computing 
10:15 - 10:30 AM Break (Marina Ballroom Foyer)
10:30 AM  Panel: Aerospace Technologies
11:20 AM Smart Cities/Digital Twins 
12:00 PM Lunch & Networking (Coronado Terrace)
1:30 PM Welcome Back with Master of Ceremonies (All afternoon sessions in Marina Ballroom D-E)
1:30 PM Blockchain/Encryption
2:15 PM Robotics: Machine Learning
3:00 - 3:15 PM  Break (Marina Ballroom Foyer)
3:15 PM Metaverse 
4:00 PM Closing Remarks by Master of Ceremonies
4:05 PM Young Professionals Reception (San Diego Ballroom Foyer) Meet & Greet
5:30 PM San Diego Ballroom doors open for seating 
6:00 PM Honors Ceremony Gala: (San Diego Ballroom)

Presentation of 2022 IEEE Medals and Recognitions
6:30 PM Dinner
7:30 PM Dinner concludes. Resume with the presentation of awards
9:00 PM Open Networking (San Diego Ballroom Foyer) 

*Program subject to change

PROGRAM FOR IEEE VISION, INNOVATION, AND CHALLENGES  
SUMMIT AND HONORS CEREMONY
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SPEAKERS

Glenn Zorpette is editorial director for 
content development at IEEE Spectrum. 
His interests include chipmaking, vehicles, 
nuclear and national-security technologies, 
audio electronics, DIY, war-zone recon-
struction, technology applications in the 
developing world, and digital imaging.

His reporting for IEEE Spectrum has taken 
him to Iraq, Afghanistan, Kuwait, the South 

Pole, Kwajalein Atoll, South Africa, and an underwater habitat in the 
Caribbean. He has won a National Magazine Award for Report-
ing, been a finalist in the same category, and has won a Grand Neal 
Award, among other honors. An IEEE Fellow, he holds a bachelor’s 
degree in electrical engineering from Brown University.

IEEE Spectrum is the flagship magazine and website of the 
IEEE, the world’s largest professional organization devoted to en-
gineering and the applied sciences. IEEE is the trusted “voice” for 
engineering, computing, and technology information around the 
globe. Susan Hassler is the editor-in-chief. 

Albert Greenberg, Uber’s VP, Platform 
Engineering, oversees Uber engineering and 
program management teams that include 
data center, networking, storage, data, search, 
monitoring, developer productivity, engi-
neering diversity/equity/inclusion, tooling, 
and corporate IT infrastructure. He serves as 
a member of Uber’s Executive Leadership 
Team, AI/ML Law and Ethics Strike (Arti-

ficial Intelligence Law & Ethics Council), Data Governance, Pri-
vacy & Cybersecurity Council, and is the executive sponsor for the 
company’s community of senior engineers that drive the evolution 
of Uber’s engineering architecture, culture, and standards to be 
considerably more effective, reliable, and sustainable. Uber’s Plat-
form Engineering has offices in the Bay Area, Seattle, New York, 
Aarhus, Vilnius, and Bangalore. Prior to Uber, Greenberg spent 14 
years at Microsoft. His last role was as the corporate vice president 
for Microsoft Azure Networking, leading software and hardware 
development and engineering for all Microsoft Azure.

J. (Bob) Balaram has been associated 
with NASA for 20 years and was chief en-
gineer for the Mars Helicopter Ingenuity, 
currently operating on Mars as part of the 
Perseverance rover missions. Ingenuity is a 
technology demonstrator designed to prove 
controlled powered aerial flight for the 
first time on a planet besides Earth. Previ-
ously, Balaram researched precision landing 

methods for Mars as well as advanced simulation techniques for 
planetary entry, descent, and landing (EDL). He led the team that 
developed a high-fidelity EDL simulator adopted for use by the 
Curiosity and Perseverance missions and was the co-developer 
of a planetary rover simulator. Balaram led design teams for de-
veloping Mars aerobot (aerial robot) perception systems, a deep-
diving Venus balloon gondola concept, and balloon-carried imag-
ing sondes for deployment on Venus. He also co-developed the 
Rocky-7 rover platform, a prototype and precursor to the Spirit 
and Opportunity Mars rovers.

Soyeon Yi is South Korea’s � rst and only 
astronaut, selected in December 2006 out 
of 36,000 contestants vying for the title. On 
8 April 2008, she launched into space on 
board Soyuz TMA-12. During her 11-day 
mission at the International Space Station 
(ISS), Yi completed an aggressive number of 
experiments contributing to South Korea’s 
science textbooks and television. On 19 

April 2008, she survived a force of nearly 16 g (versus 4-g aver-
age) upon the ballistic reentry. Due to complications, the � rst to 
welcome her return to Earth were nomads in the plains of Ka-
zakhstan. Currently Yi is managing director for business develop-
ment and partnership at Noul Co., Ltd., a biotechnology startup. 
Yi is passionate about nurturing the next generation of leaders in 
STEM; she is not only volunteering for various nonpro� ts as an 
inspiring speaker, but also lecturing at the University of Washing-
ton and local community colleges.

Marguerite Gong Hancock, vice presi-
dent of innovation & programming at the 
Computer History Museum (CHM), leads 
innovation across programming, education, 
and diversity and inclusion. From public 
education series to thought-leadership ini-
tiatives, she leads a rich array of program-
ming onsite and online to reach and engage 
hundreds of thousands of people. She is the 

founding director of CHM’s Exponential Center, the first mu-
seum institution devoted to capturing the legacy and advancing 
the future of entrepreneurship and innovation. For 2 decades at 
Stanford University, she built and led several interdisciplinary re-
search and education programs at the Institute for International 
Studies and the Graduate School of Business. She has been in-
terviewed on Bloomberg and cited by The New York Times, Forbes, 
San Jose Mercury News, and others. She is co-editor of three books 
published at Stanford: The Silicon Valley Edge; Making IT: The Rise 
of Asia in High Tech; and Greater China’s Quest for Innovation.

Harry Kloor is a successful serial entrepre-
neur, scientist, technologist, educator, policy 
advisor, author, and Hollywood filmmaker. He 
is the chief executive officer and co-founder 
of Beyond Imagination, a company that has 
developed a suit of exponential technology 
solutions that deploys AI, AR, robotics, ma-
chine learning, and human-computer interac-
tion technology to enhance and revolutionize 

the world’s workforce. In 2021 Beyond completed BEOMNI 1.0, 
the world’s first fully functional humanoid robotic system with an AI 
evolving brain, possessing a humanlike waist, head, shoulders, arms, and 
hands with opposable thumbs, enabling remote work at a high level of 
fidelity from around the globe. Beyond has signed a memorandum of 
understanding with Axiom Space and Intuitive Machines to provide 
space-hardened versions of Beomni for construction of the first Moon 
base and the next NASA space station. Kloor was named the ABC 
World News’ Person of the Week in 1994. He has worked as advisor 
for NASA, the U.S. Senate, JPL, and many other science organizations.
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Hiroshi Ishiguro is currently a professor 
with the Department of Systems Innovation, 
Graduate School of Engineering Science, at 
Osaka University and visiting director of Hi-
roshi Ishiguro Laboratories at the Advanced 
Telecommunications Research Institute 
(ATR). He is also Distinguished Professor of 
Osaka University and one of six ATR fellows. 
His research interests are interactive robotics, 

avatar technology, and android science. He developed many interac-
tive humanoid and android robots, such as Robovie, Repliee, Gemi-
noid, Telenoid, Elfoid, CommU, ERICA, and Ibuki. These robots 
have been reported by media such as the Discovery Channel, NHK, 
and BBC. He won the Osaka Cultural Award in 2011; received 
the Prize for Science and Technology by the Minister of Educa-
tion, Culture, Sports, Science and Technology (MEXT) in 2015; was 
awarded the Sheikh Mohammed Bin Rashid Al Maktoum Knowl-
edge Award in Dubai in 2015; the Tateisi Award in 2020; and re-
ceived an honorary doctorate from Aarhus University in 2021.

David Krum is an assistant professor of 
Computer Science at the California State 
University, Los Angeles. His research and 
teaching activities include human-com-
puter interaction, virtual/augmented re-
ality, and 3D interaction. At Cal State LA, 
he leads the Experience Lab and co-directs 
INART, the Institute for Interactive Arts, 
Research, and Technology.

From 2008-2020, he was a lead researcher in the Mixed Reality 
Lab at the USC Institute for Creative Technologies. He contrib-
uted to the development of low-cost virtual reality displays and 
researched new techniques and technologies for presenting im-
mersive experiences.

Krum earned a BS in Engineering and Applied Science from 
Caltech, an MS in Computer Science from University of Alabama 
in Huntsville, and a PhD in Computer Science at Georgia Tech.  

Mark Schneider is a Global Enterprise 
Success Manager with Bentley Systems 
where he is responsible for driving digi-
tal advancement for infrastructure and 
digital twins for large global organizations. 
Schneider is a pioneer in computer engi-
neering design and digital work� ows. He 
has over 40 years of knowledge and expe-
rience in civil engineering and computer-

enabled engineering. He has over 20 years of experience in civil 
engineering, starting with computer-aided 3D design and mod-
eling in 1982 on mainframe systems. In 1997, Schneider joined a 
Bentley System integrator, then transitioned to Bentley Systems 
in 2001. At Bentley Systems, Schneider has gained experience 
with global technical leadership for integrated infrastructure life-
cycle solutions from design applications to digital twins for con-
struction and operations in a common data environment.

Siavash Alamouti is executive chairman 
of the board at mimik Technology, Inc. 
He has been awarded the prestigious 2022 
Marconi Prize in recognition of his contri-
bution to global wireless device accessibil-
ity. The outspoken innovator, who is most 
well known as the inventor of the Alamouti 
Code, adopted in almost all wireless stan-
dards globally and included in billions of 

wireless devices, has dedicated his career to developing and pro-
moting technologies that enhance people’s lives. He has received 
more than 20,000 citations for his scientific work and has received 
multiple industry awards. Alamouti’s 1998 paper in the IEEE Jour-
nal on Selected Areas in Communications was selected by the IEEE 
Communication Society for publication in “The Best of the Best: 
Fifty Years of Communications and Networking Research.” Since 
2014, he has been focused on edge cloud computing, cloud de-
centralization, and open internet.

PRE-EVENT SPONSOR EVENT PARTNERS
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2022 IEEE MEDAL AND RECOGNITION SPONSORS

The awards presented during the 2022 IEEE Honors Ceremony are supported by the generosity of the following
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PRESENTATION OF AWARDS AT THE HONORS CEREMONY

Friday, 6 May 2022
Marriott Marquis San Diego Marina

San Diego, California, USA

OPENING REMARKS—IEEE President and CEO K. J. Ray Liu
and IEEE President-Elect Saifur Rahman

 IEEE Spectrum Technology in the Service of Society Award SunCulture

 IEEE Spectrum Emerging Technology Award NASA Jet Propulsion Laboratory

 IEEE Richard M. Emberson Award Fred Mintzer

 IEEE Haraden Pratt Award Joseph V. Lillie

 IEEE Corporate Innovation Award The Argo Program

 IEEE Honorary Membership Calyampudi Radhakrishna (C.R.) Rao

 IEEE Theodore W. Hissey Outstanding Young Edhem (Eddie) Čustović
Professional Award

 IEEE Edison Medal  Alan Bovik

 IEEE James H. Mulligan, Jr. Education Medal Ned Mohan

 IEEE John von Neumann Medal Deborah Estrin

 IEEE Medal for Environmental and Safety Technologies Masato Sagawa, John J. Croat

 IEEE Medal for Innovations in Healthcare Technology James G. Fujimoto

 IEEE Mildred Dresselhaus Medal Anantha Chandrakasan

 IEEE Frances E. Allen Medal Eugene Wimberly Myers Jr., Webb Miller

 IEEE Richard W. Hamming Medal Madhu Sudan

 IEEE Jack S. Kilby Signal Processing Medal David Donoho

 IEEE Founders Medal John Brooks Slaughter

 IEEE Medal in Power Engineering Thomas M. Jahns

 IEEE Jun-ichi Nishizawa Medal Umesh Kumar Mishra

 IEEE Robert N. Noyce Medal Jingsheng Jason Cong

 IEEE Dennis J. Picard Medal for Radar Technologies Moeness G. Amin
 and Applications

 IEEE Simon Ramo Medal Pravin Varaiya

 IEEE/RSE James Clerk Maxwell Medal Ingo Wolff

 IEEE Alexander Graham Bell Medal Panganamala R. Kumar

 IEEE Medal of Honor  Asad M. Madni

5  |  2022 IEEE AWARDS BOOKLET

2022AwardsBook-NxtBks-Final.indd   5 4/6/22   10:36 AM



7  |  2022 IEEE AWARDS BOOKLET6  |  2022 IEEE AWARDS BOOKLET

TABLE OF CONTENTS

IEEE MEDALS, AWARDS, AND RECOGNITIONS 
The following awards are presented at the Honors Ceremony

Also Featured in this Section of the Booklet

IEEE Spectrum Technology in the Service of Society Award ....................................................................................................... 7

IEEE Spectrum Emerging Technology Award ........................................................................................................................... 7

IEEE Richard M. Emberson Award ......................................................................................................................................... 8

IEEE Haraden Pratt Award .................................................................................................................................................... 8

IEEE Corporate Innovation Award ......................................................................................................................................... 9

IEEE Honorary Membership .................................................................................................................................................. 9

IEEE Theodore W. Hissey Outstanding Young Professional Award ........................................................................................... 10

IEEE Edison Medal  ........................................................................................................................................................... 10

IEEE James H. Mulligan, Jr. Education Medal ........................................................................................................................ 11

IEEE John von Neumann Medal .......................................................................................................................................... 11

IEEE Medal for Environmental and Safety Technologies .......................................................................................................... 12

IEEE Medal for Innovations in Healthcare Technology ............................................................................................................ 13

IEEE Mildred Dresselhaus Medal ......................................................................................................................................... 13

IEEE Frances E. Allen Medal ............................................................................................................................................... 14

IEEE Richard W. Hamming Medal ....................................................................................................................................... 15

IEEE Jack S. Kilby Signal Processing Medal .......................................................................................................................... 15

IEEE Founders Medal ......................................................................................................................................................... 16

IEEE Medal in Power Engineering ....................................................................................................................................... 16

IEEE Jun-ichi Nishizawa Medal ........................................................................................................................................... 17

IEEE Robert N. Noyce Medal ............................................................................................................................................. 17

IEEE Dennis J. Picard Medal for Radar Technologies and Applications ..................................................................................... 18

IEEE Simon Ramo Medal .................................................................................................................................................... 18

IEEE/RSE James Clerk Maxwell Medal ................................................................................................................................. 19

IEEE Alexander Graham Bell Medal .................................................................................................................................... 19

IEEE Medal of Honor ......................................................................................................................................................... 20

Letter from the IEEE President and Awards Board Chair ....................................................................................... Inside Front Cover

IEEE Vision, Innovation, and Challenges Summit and Honors Ceremony Program and Speakers ..................................................1–3

2022 IEEE Medal and Recognition Sponsors .............................................................................................................................4

2022AwardsBook-NxtBks-Final.indd   6 4/6/22   10:36 AM



2022 IEEE SPECTRUM'S CORPORATE AWARDS

7  |  2022 IEEE AWARDS BOOKLET

On 19 April 2021, the Mars helicopter Ingenuity became the 
first aircraft to make a powered, controlled flight on a planet in 
our solar system other than Earth. As of this writing, the drone 
has made 21 flights on the Red Planet, far exceeding NASA’s 
initial expectations that the rotorcraft could accomplish up to five 
flights during the Martian spring. Ranging in duration from 39 
seconds to nearly 3 minutes, the flights have allowed mission plan-
ners to survey the terrain around the mission’s rover, Persever-
ance, to better plan the rover’s excursions. The drone manages to 
fly in the thin Martian atmosphere by means of contra-rotating 
coaxial rotors, 1.2 meters (4 feet) in diameter, which spin at more 
than 2,400 rpm. The drone’s solar-charged lithium-ion batteries 
have a capacity of about 40 watt-hours. Its autonomous flight is 
controlled by two dedicated microcontrollers and a Qualcomm 
Snapdragon 801 processor running the Linux operating system. 
In the wake of Ingenuity’s success, NASA mission planners are 
considering much larger rotorcraft drones for future missions, for 
which the Ingenuity flights have provided invaluable design data. 
Engineers are now working on a Mars Science Helicopter that 
would weigh 30 kg, have a range of 10 km, and carry a suite of 
science instruments weighing as much as 5 kg.

SunCulture is a climate-smart agriculture company for small-
holder farmers. SunCulture designs, manufactures, finances, and 
services IoT-enabled solar energy systems and irrigation equip-
ment, and it is the market leader in solar water pumping solutions 
for smallholder farmers in Africa. SunCulture’s mission is to bring 
affordable, renewable energy to smallholder farmers in emerging 
markets to improve productivity and income, enhance resilience, 
and reduce greenhouse gas emissions.  SunCulture’s products are 
designed to lift smallholder farmers up the productivity ladder. 
Solar irrigation can increase farmers’ household disposable in-
comes by 117%. By no longer relying on rain-fed agriculture, 
SunCulture customers can increase their yields and number of 
harvests, transition to higher value crops, mitigate the risk of a 
failed crop due to lack of rain, increase the land they have under 
production, increase their livestock output (milk, eggs, etc.), and 
save time. SunCulture systems also allow farming households to 
gain access to clean energy power for domestic use. To increase 
the affordability of its products, SunCulture lends to its custom-
ers through its Pay-As-You-Grow installment plan offering. 
Underpinned by the income-generating nature of the systems, 
SunCulture is pioneering the financing of smallholder farmers, 
who’ve been historically ignored by the formal financing sector, 
and it is building custom credit models and processes to enhance 
these capabilities. From a macro perspective, SunCulture’s prod-
ucts improve and protect the productivity of smallholder farmers, 
contributing to a food-secure, climate-resilient, and economically 
empowered future for Africa and the rest of the world.

IEEE Spectrum Emerging Technology Award
Sponsored by IEEE Spectrum

IEEE Spectrum Technology in the Service of 
Society Award
Sponsored by IEEE Spectrum
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NASA JPL
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With over 45 years of dedicated service, Joseph V. Lillie epitomizes 
what it means to be an IEEE volunteer with a commitment to its 
growth and development by cultivating a collaborative environment 
and demonstrating that human diversity is IEEE's greatest asset. He 
constantly explores ideas that benefit IEEE members and has con-
sistently worked to provide members with information that will 
help them understand available Institute resources and how these re-
sources can help them improve their technical skills and encourage 
ethical practice. He drove the creation of professional development 
conferences, seminars, and programs that provide IEEE members 
with career and skills development opportunities. His efforts to cre-
ate the Electronic Membership Model has improved membership 
opportunities in developing countries and around the world. His 
vision also led to the IEEE Center for Leadership Excellence, which 
has increased member engagement and volunteer educational op-
portunities. He provided leadership, encouragement, and support of 
the IEEE NextGen project, an improved, simplified financial and 
contract system. He served two different terms as IEEE Treasurer 
(2005–06 and 2018–20) and is known for approaching enormously 
controversial financial issues with both firmness and tact, encourag-
ing all views to be heard, respecting differing opinions, defusing 
tensions with humor, and guiding IEEE committees and boards to 
thoughtful resolutions. He served IEEE through the Finance Com-
mittee (a total of 11 years, including 5 years as chair), Infrastructure 
Oversight Committee (5 years), Insurance Committee (3 years), In-
vestment Committee (3 years), Compensation Committee (2 years), 
and Employee Benefits Committee (2 years). As vice president of 
IEEE Member and Geographic Activities (MGA) and again dur-
ing his service as member and treasurer of the IEEE Foundation 
Board, he fostered interactions between MGA and Technical Activi-
ties Board members. Through creation of working teams comprised 
of members from the two organization units and initiating joint 
sessions at the Board series, he led significant progress in increasing 
understanding across the two units. For his service to the Founda-
tion Board, he was named Director Emeritus.

An IEEE Life Senior Member, IEEE-HKN Member, and re-
cipient of the MGA William W. Middleton Distinguished Service 
Award (2014), Lillie is retired from BellSouth Telecommunica-
tions (now AT&T), Lafayette, LA, USA.
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IEEE Haraden Pratt Award
Sponsored by the IEEE Foundation

Scope: For outstanding volunteer service to the IEEE.Scope: For distinguished service advancing the technical objec-
tives of the IEEE.

A dedicated volunteer who has served IEEE in many roles, Fred 
Mintzer is known for being a visionary who foresees opportu-
nities important to the changing needs of IEEE’s Technical Ac-
tivities Board (TAB). Mintzer recognized a lack of a consolidated 
social media platform for TAB Societies, Councils, and technical 
communities to communicate and collaborate. He reached out 
to the volunteer leadership of the IEEE Publication Services and 
Products Board (PSPB) and IEEE Member and Geographic Ac-
tivities to partner on an IEEE-wide social media platform, which 
would become known as IEEE Collabratec. He personally made 
the proposal to the IEEE Financial Committee to fund this initia-
tive, and he secured endorsement and was the lead voice in mak-
ing the proposal to the IEEE Board of Directors, which accepted 
his proposal. A critical challenge facing IEEE in 2012 (and con-
tinuing today) was the impact of open access (OA) publishing ini-
tiatives on the IEEE Publications model. He organized a coalition 
of the TAB Strategic Planning Committee and IEEE PSPB in the 
development of a three-pronged strategy: PSPB would create a 
broad-area OA journal; all existing Technical Activities publica-
tions could become hybrids, publishing both OA and subscriber-
only content; and new or existing TA publications could choose 
to be OA or hybrid. He then diplomatically guided TAB thru a 
vigorous discussion with successful adoption of the proposal. His 
support for this visionary policy put IEEE publishing in the best 
of possible competitive positions and enabled IEEE to continue 
to be the publishing leader in its fields of interest. He also took 
a leadership role in advancing the technical objectives of IEEE 
by rewriting the TAB mission statement to include a focus on 
technology-centric communities worldwide and make support 
of emerging technologies a part of TAB’s highest priorities.

An IEEE Life Fellow, IEEE-HKN Member, and recipient of 
the IEEE Third Millennium Medal, Mintzer was program direc-
tor of the Blue Gene Watson Supercomputer Center and the 
associate director of IBM’s Deep Computing Institute (retired), 
IBM T.J. Watson Research Center, Yorktown Heights, NY, USA.

For outstanding leadership of technical 
activities including the IEEE Collabratec and 
TAB technology-centric communities

For sustained and outstanding focus on 
the engagement of volunteers and staff in 
implementing continuous improvement of 
IEEE operations

Fred Mintzer Joseph V. Lillie

IEEE Richard M. Emberson Award
Sponsored by the IEEE Technical 
Activities Board

2022 IEEE MEDALS
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Obtaining a more complete description of the physical state of 
the world’s oceans, their evolution, and patterns of variability than 
previously possible, the Argo Program has made a profound im-
pact on climate change assessment and understanding, operational 
oceanography, basic research in marine science, and education. 
Argo is an international program that collects information from 
inside the ocean using a fleet of robotic instruments (floats) that 
drift with the ocean currents and move up and down between 
the surface and a mid-water level. Oceans receive more than 90% 
of the excess heat that is warming the Earth’s climate system, and 
Argo is the primary measurement of this key climate index. Argo’s 
measurements track the year-to-year changes of ocean warming, 
both by depth and from region-to-region. As oceans warm, they 
expand, and by tracking where the heat is, Argo helps unravel 
drivers of sea-level variability and rise. Argo also monitors changes 
in ocean environments, which greatly affect ecosystems and fish-
eries. Nearly 4,000 Argo floats are spread evenly around the world. 
Floats rise from a depth of 2,000 meters to the sea surface while 
measuring the physical state of the ocean, repeating this cycle ev-
ery 10 days. Compared to previous ship-based methods, Argo’s 
coverage, immediacy, and cost are unprecedented. Argo attracted 
interest from ocean institutions and agencies around the world 
who have collaborated on float procurement and deployment, 
data communications and management, technology improve-
ment, and utilization of data. Deployment of Argo floats began in 
1999, and the milestone of 3,000 floats was achieved in 2007—
and has continued to grow. The locations of all floats are tracked, 
and all Argo data are immediately and publicly available through 
the Argo Global Data Assembly Centers in France and the United 
States. The Argo Program continues to innovate, with floats that 
are capable of sampling to depths up to 6,000 meters and, with 
the addition of biogeochemical sensors, to track changes in ocean 
biogeochemistry along with physical changes.

The Argo Program is international with a virtual Program 
O�  ce and a technical monitoring center (OceanOPS) based in 
Brest, France.
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For innovation in large-scale autonomous 
observations in oceanography with global 
impacts in marine and climate science and 
technology

The Argo Program

IEEE Corporate Innovation Award
Sponsored by IEEE

Scope: For an outstanding innovation by an organization in an 
IEEE field of interest.

For contributions to fundamental statistical 
theories and their applications to engi-
neering and science, particularly in signal 
processing and communications

Considered one of the greatest statisticians of all time, Calyam-
pudi Radhakrishna (C.R.) Rao’s pioneering contributions to 
the fundamental elements of statistical theory have profoundly 
shaped aspects of signal processing, communications, information 
theory, and systems that depend on advancements in detection, 
estimation, and extraction of information from data. During a 
career spanning over eight decades he has influenced the educa-
tion and careers of thousands of students, scholars, and practi-
tioners. His name is associated with a range of results that have 
become second nature to most researchers in statistical methods 
and data analysis. The Cramer-Rao bound is an essential tool in 
inference theory where it helps identify efficient estimators; no 
estimator can perform better than this bound and, if it does, then 
it is the best for which we can hope. This principle has guided the 
design of effective inference methods for generations. The Rao-
Blackwell theorem explains how, starting from some initial crude 
estimator for a parameter that is not necessarily optimal, one can 
construct better estimators for it by conditioning on a sufficient 
statistic. This is a remarkable and critical result in statistical infer-
ence because it guides the design of improved estimators from 
data. Much of Rao’s work was in mainstream statistics popular 
in the mid-20th Century covering health, biology, psychology, 
and social sciences, and these were also the core strengths of the 
Indian Statistical Institute (ISI), Calcutta, where he worked for 
four decades and became the undisputed leader of India’s very 
distinguished statistical research community before moving to 
the United States. Rao is the author of 476 research papers, 16 
books, and he was awarded 39 honorary doctorate degrees from 
universities in 19 countries spanning six continents. His 1973 
text Linear Statistical Inference and Its Applications (Wiley, NY) has 
trained generations of students and is still an indispensable re-
source for serious researchers in the field.

Recipient of the 2002 U.S. National Medal of Science, the 
2009 India Science Award, and the 2011 Guy Medal in Gold 
from the Royal Statistical Society, Rao is a Professor Emeritus 
with Pennsylvania State University, State College, PA, USA, and 
research professor with the State University of New York at Buf-
falo, Bu� alo, NY, USA.

Calyampudi Radhakrishna 
(C.R.) Rao

IEEE Honorary Membership
Sponsored by IEEE

Scope: For those who have rendered meritorious service to hu-
manity in the IEEE’s designated fields of interest and who are not 
members of the IEEE.

2022 IEEE MEDALS
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Alan Bovik has singularly pioneered the use of visual neurosci-
ence to create video engineering technologies that control the 
quality of most broadcast television, streaming, and social media 
pictures and videos. For decades he has conducted groundbreak-
ing, large-scale, psychometric studies of visual quality, collecting 
millions of subjective judgments from tens of thousands of human 
volunteers. Using these resources, he created foundational theories 
of retino-cortical distortion perception and breakthrough neuro-
statistical models of how distortions affect visual signaling in the 
brain. He and his students used these theories to create quanti-
tative predictors of visual quality more accurate than any prior 
methods, with natural simplicities easily translated into efficient 
digital algorithms, allowing hundreds of millions of viewers to en-
joy perceptually optimized viewing experiences daily, significantly 
contributing to more efficient and ecological global bandwidth 
consumption. His early breakthroughs included the Structural 
Similarity (SSIM) and Visual Information Fidelity (VIF) visual 
quality measurement tools. SSIM pervades social and streaming 
media systems worldwide; most of the pictures and videos that 
are socially shared every day are quality controlled using SSIM. 
VIF has similar penetration and is used to monitor and control 
the encode quality of a large percentage of videos streamed glob-
ally. He also developed accurate and practical “blind” visual quality 
models, using new models of neuro-statistical distances between 
distorted and distortion-free visual signals. His globally marketed 
BRISQUE and NIQE blind quality engines are widely used for 
source inspection of streaming and social video uploads, camera 
capture optimization, and remote video transcoding in the cloud. 
His inventions monitor and control most U.S. Internet traffic and 
affect nearly every form of visual media. He accomplished this by 
deeply engaging the global streaming and social media industries 
to adopt his ideas, thereby injecting the principles of visual neuro-
science throughout the global Internet.

An elected member of the U.S. National Academy of Engi-
neering, IEEE Fellow, recipient of the 2019 IEEE Fourier Award 
for Signal Processing and a Primetime Emmy® Award for Out-
standing Achievement in Engineering Development, Bovik is the 
Cockrell Family Regents Endowed Chair Professor at the Uni-
versity of Texas at Austin, Austin, TX, USA.

For pioneering high-impact scienti� c and 
engineering contributions leading to the 
perceptually optimized global streaming 
and sharing of visual media

Alan Bovik

Scope: For a career of meritorious achievement in electrical sci-
ence, electrical engineering, or the electrical arts.

IEEE Edison Medal
Sponsored by Samsung Electronics Co., Ltd.

For leadership in the empowerment and 
development of technology professionals 
globally

Edhem (Eddie) Čustović

Edhem (Eddie) Čustović is dedicated to empowering individu-
als and growing local economies while delivering the scientific 
advancements of our finest minds for the benefit of future genera-
tions using the powers of engineering, education, networking, an 
entrepreneurial mindset, and the spirit of positive change. Born in 
Bosnia & Herzegovina and having lived for extended periods in 
Switzerland and Germany before migrating to Australia, his mul-
ticultural background, multilingualism, and “borderless” approach 
to work enables him to take a politically and culturally sensi-
tive perspective on life, volunteer roles, and professional career. In 
2015, with the culmination of first-hand experiences and passion 
to help those in need, he founded the Bosnia & Herzegovina 
Futures Foundation, whose vision is to break down ethnic divi-
sion in his homeland through a simple approach of empower-
ing youth through education, technology access, and leadership 
development. Čustović is widely credited for changing how the 
1.5-million-strong Bosnia & Herzegovina diaspora are viewed by 
the residents of the same country through the diaspora industry 
mentoring program. Čustović is highly regarded for the drive and 
leadership that have led him to become one of the youngest se-
nior leadership and board members within IEEE, where he cur-
rently serves as the chair of the Industry Engagement Committee. 
He is a tireless ambassador for STEM education and has worked 
to bridge the gap between primary/secondary/university educa-
tion and industry. He was the engineering project coordinator 
for the Learn, Access, Experience Professions (LEAP) program 
funded by the Australian government to accelerate the partici-
pation of regional, low socioeconomic status, and minority par-
ticipation in STEM higher education. Under his leadership the 
program excelled, reaching more than 10,000 students in over 
200 state schools. He wholeheartedly has a deep commitment to 
making positive change for the world and believes the intersec-
tion between scientific innovation and human empowerment is 
where we can really “disrupt the future.”

An IEEE Senior Member, IEEE-HKN Member, and recipient 
of the 2015 IEEE MGA Young Professionals Achievement Award, 
Čustović is director of the La Trobe Innovation and Entrepre-
neurship Foundry (LIEF) at La Trobe University, Melbourne, Vic-
toria, Australia.

IEEE Theodore W. Hissey Outstanding 
Young Professional Award
Sponsored by the IEEE Photonics Society, 
IEEE Power & Energy Society, and 
IEEE Young Professionals

Scope: For contributions to the technical community and IEEE 
fields of interest.

2022 IEEE MEDALS
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With a teaching philosophy centering on mutual respect, Ned 
Mohan is fulfilling his long-term legacy of providing an entire 
generation of young engineers with an education in power elec-
tronics, a critical element in modern smart-grid and renewable-
energy systems, through his innovative courses, important text-
books, and widely accessible labs. His efforts to revamp, simplify, 
and concentrate energy systems education and curricula have 
been internationally recognized and supported by organizations 
such as the U.S. Department of Energy, National Science Foun-
dation, and the Office of Naval Research. He created the online 
Consortium of Universities for Sustainable Power (CUSP) por-
tal, which has 19 graduate-level courses and includes teaching 
materials such as video lectures, PowerPoint slides, data files for 
labs, sample homework problems, and exams with solutions. With 
course materials created by Mohan with a group of recognized 
experts, CUSP includes 235 U.S. universities as members and is 
also impacting tens of thousands of students in locations such as 
Africa, Asia, and South/Central America where access to such 
advanced knowledge otherwise may not be available. All mate-
rials are free and can be downloaded and used by teachers and 
students. He has also designed hardware labs being used in 109 
U.S. universities and updates them with an U.S. Office of Na-
val Research grant. His six widely used textbooks (all published 
by Wiley) have been translated cumulatively into nine languages. 
Based on his belief that education to combat climate crisis is not 
the purview of just a handful of elite universities, he has organized 
39 NSF-sponsored workshops to promote the teaching of sus-
tainable power, each attended by as many as 150 faculty members, 
including department heads and engineering deans, thus creating 
a network of thousands of academics.

An IEEE Life Fellow, member of the U.S. National Academy 
of Engineering, and recipient of the 2010 IEEE Undergradu-
ate Teaching Award, Mohan is the Regents Professor and Oscar 
A. Schott Professor of Power Electronics and Systems with the 
Department of Electrical and Computer Engineering at the Uni-
versity of Minnesota, Saint Paul, MN, USA.

IEEE James H. Mulligan, Jr.
Education Medal
Sponsored by MathWorks, Pearson, 
Lockheed Martin Corp., and the 
IEEE Life Members Fund

For leadership in power engineering 
education by developing courses, 
textbooks, labs, and a faculty network

Ned Mohan

Scope: For a career of outstanding contributions to education in 
the fields of interest of IEEE.

2022 IEEE MEDALS

Scope: For outstanding achievements in computer-related science 
and technology.

One of the earliest and highest impact innovators and thought 
leaders in mobile sensing systems, Deborah Estrin was among 
the first to recognize that mobile phones could serve as powerful 
sensing and engagement platforms for patient observation and in-
tervention, transforming the health technology sector. She created 
software systems that implemented and demonstrated the power 
of passive and active data collection for patient health manage-
ment and led the development and demonstration of energy-con-
strained sensing systems, including the directed diffusion protocol, 
in-network processing, time synchronization, and tiered system 
architectures. She was among the first to demonstrate on-device 
and cloud-based activity classification algorithms, support for a 
broad range of clinical research, and privacy-by-design systems 
that supported selective sharing of data. Her collaboration with 
clinicians has shown how mobile sensing and technology can be 
important to supporting behavioral changes for management of 
chronic conditions, including oncology, cardiology, orthopedics, 
gastroenterology, rheumatology, and geriatrics. She also explored 
an expanded scope of personal data sources beyond mobile phones 
to include consumer transaction and language data generated 
through online activities, and she promoted the development of 
algorithms and systems that transform noisy and diverse personal 
data streams into digital biomarkers to report on clinical care, self-
care, and research as well as identification of threats and approach-
es to privacy preservation. She was the founding director of the 
U.S. National Science Foundation’s Center for Embedded Net-
worked Sensing (CENS), which pioneered the development of 
mobile and wireless systems to collect and analyze real-time data 
about the physical world and the people who occupy it. She also 
cofounded the nonprofit startup Open mHealth, whose mission is 
to catalyze an open ecosystem for technical, methodological, and 
social innovation, and she initiated and led the development of the 
ResearchStack software framework that extended mobile health 
research participation beyond iOS devices to include individuals 
with Android devices.

An IEEE Fellow and member of the U.S. National Academy of 
Medicine and National Academy of Engineering, Estrin is a pro-
fessor with the Department of Computer Science and Associate 
Dean for Impact at Cornell Tech, New York, NY, USA.

IEEE John von Neumann Medal
Sponsored by IBM

For leadership in mobile and wire-
less sensing systems technologies and 
applications, including personal health 
management

Deborah Estrin
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Scope: For outstanding accomplishments in the application of technology in the fields of interest of IEEE that improve the environment 
and/or public safety.

The rare earth-iron-boron permanent magnets discovered and 
developed independently by Masato Sagawa and John J. Croat 
have enabled energy-efficient and environmentally clean high-
power motors integral to electric vehicles, high-torque servomo-
tors in robotics and flying devices, renewable energy technologies, 
and hard disc drives. In early 1982, both researchers discovered 
that utilizing iron (Fe), the most abundant magnetic element in 
the continental earth’s crust; neodymium (Nd), the most abun-
dant magnetic rare earth element; and a small amount of boron 
(B) led to the development of rare earth magnets with lower cost 
and much higher energy density. All Nd-Fe-B permanent mag-
nets are based on the Nd2

Fe
14

B. The discovery of these NdFeB 
magnets overcame the cobalt crisis, which was the major ob-
stacle for mass production of samarium-cobalt type permanent 
magnets during the 1970s. Sagawa is credited with the develop-
ment of anisotropic sintered permanent magnets in which the 
principal axis of all crystal grains are aligned to produce strong 
magnetic flux using a powder metallurgy process. Sagawa further 
developed several key technologies including the development of 
high coercivity Nd-Fe-B magnets without the use of expensive 
and scarce heavy rare earth elements such as dysprosium. Croat’s 

discovery resulted from his efforts to produce magnetically hard 
metastable phases by crystallizing rapidly solidified materials. His 
investigations led to the development of a family of highly stable 
resin bonded magnets produced from rapidly solidified NdFeB 
powders. These powders consisted of small flakes of rapidly solidi-
fied Nd-Fe-B alloys containing submicron magnetically isotropic 
grains of the Nd2

Fe
14

B phase. Although these resin-bonded mag-
nets produce significantly smaller magnetic flux density because 
of the nonmagnetic binder and the random orientation of the 
crystallographic axes, they can be rapidly processed into various 
shapes with high precision, specifically thin walled, high L/D ring 
bonded magnets now used in wide range of motor types. Mag-
nets with these complex shapes are difficult to produce by the 
sintering process. Croat also played a principal role in the devel-
opment of mass production technologies of the rapidly solidified 
Nd-Fe-B powders and compression bonded magnets.

Recipient of the 2020 Japan Institute of Metals Award, Sagawa 
is president of NDFEB Corporation, Kyoto, Japan.

Recipient of the 1994 Outstanding Engineering Achievement 
Award from the American Society of Metals, Croat is president of 
John Croat Consulting, Inc., Naples, FL, USA.

For contributions to the development of rare earth-iron-boron 
permanent magnets for use in high-ef� ciency motors, genera-
tors, and other devices

Masato Sagawa and John J. Croat

IEEE Medal for Environmental and Safety Technologies
Sponsored by Toyota Motor Corporation
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For pioneering the development and 
commercialization of optical coherence 
tomography for medical imaging and 
diagnostics

James G. Fujimoto

Scope: For exceptional contributions to technologies and applica-
tions benefitting healthcare, medicine, and the health sciences.

James G. Fujimoto’s development of optical coherence tomogra-
phy (OCT) has provided the medical community with a pow-
erful tool for noninvasive, quantitative and rapid assessment of 
disease. Considered the father of OCT, Fujimoto and his collabo-
rators demonstrated the potential of using echo time delays of 
light to perform micron-resolution imaging in biological tissues, 
laying the foundation for many of OCT’s most important medi-
cal imaging applications. OCT has become the standard of care 
in ophthalmology, providing images that are impossible to obtain 
by other techniques. OCT revolutionized management of many 
eye diseases, including age-related macular degeneration, diabetic 
retinopathy, and glaucoma. It enables objective and reproducible 
measurement of retinal pathology, which has improved diagnosis, 
monitoring of disease progression, and response to therapy. His 
group at MIT played a sustained role in OCT technology in-
novation and development, ranging from the invention of optical 
delivery technologies such as novel endoscopes and catheters that 
enable micron-scale in vivo imaging inside the body, to develop-
ing advanced photonics and signal processing techniques that in-
crease imaging resolution, speed, and functionality. Beyond oph-
thalmology, Fujimoto and his collaborators demonstrated many 
of the first applications of OCT including early detection of can-
cer in the gastrointestinal tract, assessment of coronary artery dis-
ease, and surgical guidance, laying the foundation for applications 
in several clinical and fundamental research areas. He has trained 
multiple generations of doctoral and postdoctoral researchers 
who have become leaders in academic research and the bio-
medical industry. He has been active in the commercialization of 
OCT, cofounding Advanced Ophthalmic Devices, subsequently 
acquired by Humphrey Instruments (a division of Zeiss), which 
introduced the first commercial OCT instrument for ophthal-
mology. He also cofounded LightLab Imaging, which developed 
catheter-based intravascular OCT in interventional cardiology.

An IEEE Fellow and member of the U.S. National Academy of 
Engineering, Fujimoto is the Elihu Thomson Professor of Electri-
cal Engineering with the Research Laboratory of Electronics and 
Department of Electrical Engineering and Computer  Science at 
the Massachusetts Institute of Technology, Cambridge, MA, USA.

IEEE Medal for Innovations 
in Healthcare Technology
Sponsored by the IEEE Engineering 
in Medicine and Biology Society

For contributions to ultralow-power 
circuits and systems, and for leadership 
in academia and advancing diversity in 
the profession

Anantha Chandrakasan

Scope: For outstanding technical contributions in science and en-
gineering of great impact to IEEE fields of interest.

Regarded as one best-known circuits and systems designers, An-
antha Chandrakasan’s innovations in the design and implementa-
tion of energy-efficient integrated circuits and systems have played 
a fundamental role in enabling ultralow-power computers, wireless 
sensors, and personal multimedia terminals. Low-power circuit de-
sign techniques are essential in current and future high-performance 
computing and communication integrated circuits as power density 
increases relentlessly due to continuous downscaling of circuit ge-
ometries prescribed by Moore’s Law. Early on, Chandrakasan had 
the vision to explore approaches to reduce power dissipation, which 
today is still the main bottleneck in all types of circuits and systems. 
In 1994, he presented a complete low-power chip set for multi-
media applications requiring just 5 mW of power, at a time when 
chips required 100 times that level. A radical concept that is now 
commonplace, the work resulted in a tablet computer that was the 
precursor to today’s handheld multimedia devices. This achievement 
was followed by a steady stream of innovations including Dynamic 
Voltage/Frequency Scaling (DVFS); ambient energy scavenging; 
ultra-low-voltage and power SRAM; an ultra-low-power, ultra-
wide-bandwidth receiver; energy-efficient protocols and low-pow-
er speech recognition; and GAZELLE, a low-latency framework for 
secure neural network inference. He leads MIT’s Energy-Efficient 
Circuits and Systems Group, whose research projects have addressed 
ultra-low-power circuit and system design, energy harvesting, en-
ergy-efficient RF circuits, hardware security, energy-efficient mul-
timedia processing, and platforms for ultra-low-power biomedical 
electronics. As head of MIT’s department of electrical engineering 
and computer science from 2011–17, he spearheaded a number of 
initiatives including the creation of the Rising Stars program, which 
has been very successful in encouraging women to pursue academic 
careers in engineering. The program now rotates among several uni-
versities including Stanford and California-Berkeley.

An IEEE Fellow, IEEE-HKN Member, and recipient of the 
2013 IEEE Donald O. Pederson Award in Solid-State Circuits, 
Chandrakasan is currently dean of the School of Engineering 
and the Vannevar Bush Professor of Electrical Engineering and 
Computer Science with the Massachusetts Institute of Technol-
ogy, Cambridge, MA, USA.

IEEE Mildred Dresselhaus Medal
Sponsored by Google, LLC

2022 IEEE MEDALS
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Scope: For innovative work in computing leading to lasting impact on other aspects of engineering, science, technology, or society.

The computational innovations of Eugene Wimberly Myers 
Jr. and Webb Miller have been central to progress on the most 
important tasks in DNA and protein sequence data analysis, 
directly enabling the genomic revolution in biological science 
and medicine. Recognizing the future importance of what is 
now called bioinformatics, Myers and Miller are prominent 
pioneers of the development of algorithms and software tools 
for genomic search, comparison, and assembly. During the mid 
to late 1980s, they worked as a team to develop many seminal 
methods, including alignment in linear space, the O(nd) greedy 
algorithm for the unit cost model, alignment with concave gap 
costs, approximate match to a regular expression or context-free 
language, alignment of restriction maps, bit-vector matching 
methods, and suffix arrays. This body of joint work culminated 
in the famous BLAST search engine, where they developed the 
“seed-and-extend” paradigm using the idea of sequence neigh-
borhoods to achieve a search speed for approximate match that 
still stands today and serves as the core of the NIH sequence 
database search engine that provides hundreds of thousands of 
searches a day. Independently, both Myers and Miller have con-
tinued to shape the field of molecular biology. Myers has made 
critical contributions to the genome assembly problem of how 
to reconstruct entire genome sequences billions of bases long 

from short pieces on the order of 1,000 bases. He made the 
case for applying whole genome shotgun assembly to large ge-
nomes such as the human genome and then did so at Celera 
Genomics in 2001. Myers is currently a coleader of the Verte-
brate Genomes Project, which aims to provide high-quality ref-
erence genome sequences for all vertebrates. Miller has worked 
on the important problem of how to calculate and represent 
the sequence alignments representing evolutionary relationships 
between whole genome sequences. He introduced a number 
of theoretical and practical innovations and implementations 
and established principles still underlying current solutions to 
whole genome alignment. He also co-led the analysis of the 
first genome-scale reconstruction of the sequence of an extinct 
species—the woolly mammoth.

An IEEE Senior Member and member of the U.S. National 
Academy of Engineering, Myers is a director of the Max Planck 
Institute of Molecular Cell Biology and Genetics and founding 
director of the associated Center for Systems Biology, Dresden, 
Germany.

Recipient of the 2009 Senior Scientist Accomplishment Award 
from the International Society of Computational Biology, Miller 
is a professor (retired) with the Department of Biology at Penn-
sylvania State University, State College, PA, USA.

For pioneering contributions to sequence analysis algorithms 
and their applications to biosequence search, genome se-
quencing, and comparative genome analyses

Eugene Wimberly Myers Jr. 
and Webb Miller

IEEE Frances E. Allen Medal
Sponsored by IBM
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David L. Donoho’s groundbreaking work in sparse signal recov-
ery and compressed sensing revolutionized signal processing and 
helped change the way engineers think about data acquisition, 
profoundly impacting fields ranging from wireless communica-
tions to medical imaging. Donoho’s early work on blind deconvo-
lution showed that sufficiently non-Gaussian signals (sparse signals) 
can be recovered despite blurring by an unknown filter, which has 
been applicable to oil exploration, image processing, and wireless 
communications. He introduced the celebrated wavelet shrinkage 
algorithm with Iain Johnstone, which became one of the most 
important methods for separating sparse signals from noise. This 
work has very concrete significance for signal estimation and has 
impacted a number of applied fields, including astronomy. Donoho 
realized that transforming digital data using the wavelet transforms 
and other tools from applied harmonic analysis revealed that spar-
sity was everywhere—in images and other media we routinely 
use—and that enhanced sparsity leads to enhanced estimation, giv-
ing us far sharper signals and images to work with. His work on 
compressed sensing demonstrated that one can exploit sparsity or 
compressibility when acquiring signals of general interest, and that 
one can design nonadaptive sampling techniques that condense 
the information in a compressible signal into a small amount of 
data. The medical imaging research community has found ways to 
use the technology to speed up and improve the quality of medical 
imaging for millions of patients. Compressed sensing has impacted 
magnetic resonance imaging (MRI) by enabling scan times to be 
accelerated ten-fold, and a new generation of MRI scanners based 
on this technology has entered clinical use. Compressed sensing is 
also being used to improve radio intelligence gathering capability 
by orders of magnitude, which has impacted the development of 
radio-frequency sensing and spectral applications over bandwidths 
exceeding multiple GHz for scientific instrumentation and elec-
tronic intelligence.

An IEEE Fellow and member of the U.S. National Academy of 
Science, Donoho is the Anne T. and Robert M. Bass Professor of 
Humanities and Sciences and professor of statistics with the De-
partment of Statistics at Stanford University, Stanford, CA, USA.

Considered one of the leading researchers in theoretical com-
puter science, Madhu Sudan’s influential work on the develop-
ment of probabilistically checkable proof (PCP) systems and role 
in proving the PCP theorem spurred a revolution in understand-
ing the ability to efficiently approximate solutions of optimization 
problems. The PCP theorem is perhaps the most important and 
influential development in computational complexity since the 
discovery of nondeterministic polynomial (NP)-completeness 
over 50 years ago. It has had important impact, both theoretical 
(in computational learning, circuit complexity, and coding the-
ory) and also practical, as PCPs now find their ways into block-
chain and cloud computing technologies. PCPs allow super-fast 
verification by probing the purported proof at very few random 
locations. For every valid statement there exists a valid proof that 
is always accepted by the verification procedure, whereas for a 
nonvalid statement each false proof is rejected with probability 
of at least one-half (taken over the coin tosses of the verification 
procedure). The main result is that any standard proof system can 
be efficiently transformed into a PCP proof system that can be 
verified by probing a constant (independent of the original proof) 
number of locations. Sudan has also made fundamental contribu-
tions to the study of list decoding of various codes, including 
the Reed-Solomon code, and to the application of these ideas 
in the context of hardness amplification. His work on the Reed-
Solomon list-decoding algorithm has changed the way to think 
about decoding, where it used to be an unknown and esoteric 
concept. That possibly the most famous and important code has 
an elegant and efficient list-decoding algorithm is now a basic fact 
that is required knowledge of all graduate students in theoretic 
computer science. List decoding has proved very influential with 
applications in cryptography and the study of the role of random-
ness in computational complexity.

An IEEE Fellow and recipient of the Nevanlinna Prize from 
the International Mathematical Union, Sudan is a Gordon McK-
ay Professor with the John A. Paulson School of Engineering and 
Applied Sciences at Harvard University, Cambridge, MA, USA.

IEEE Jack S. Kilby 
Signal Processing Medal
Sponsored by Apple

IEEE Richard W. Hamming Medal
Sponsored by Qualcomm, Inc.

For groundbreaking contributions to sparse 
signal recovery and compressed sensing

For fundamental contributions to 
probabilistically checkable proofs and 
list decoding of Reed-Solomon codes

David DonohoMadhu Sudan

Scope: For exceptional contributions to information sciences, sys-
tems, and technology.

Scope: For outstanding achievements in signal processing.
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Thomas M. Jahns is recognized internationally as a preeminent 
researcher and innovator in high-performance permanent mag-
net (PM) machines and their adjustable-speed drives that reduce 
the world’s carbon footprint by achieving unparalleled levels of 
energy efficiency and power density. He is particularly known 
for his pioneering work to develop interior permanent magnet 
(IPM) machines and drives that have been adopted in practically 
all passenger electric vehicles manufactured since they entered 
high-volume production in 1997. The technical papers written by 
Jahns during the first half of his professional career at GE Corpo-
rate R&D provided the technology blueprint for the highly effi-
cient IPM traction drives that propel these vehicles. More broadly, 
the PM machine drives that he pioneered at GE and later as a 
faculty member at the University of Wisconsin–Madison laid the 
groundwork for their broad adoption in a wide range of prod-
ucts including elevators, robots, air conditioners, and white goods 
that benefit from their unmatched efficiency and compact size. 
Jahns has continued to make cutting-edge research contributions 
focused on developing high-performance PM machine drives 
for some of the world’s most demanding motor applications in-
cluding propulsor drives for future electrically propelled aircraft. 
To minimize the drive’s mass and volume, he has combined the 
electric machine and its electronic adjustable-speed drive inside 
the same housing to form an integrated motor drive (IMD), an 
advanced drive topology for which Jahns has earned an interna-
tional reputation. He is also a renowned expert in the analysis 
and design of fault-tolerant electric machines and drives that are 
critical to achieving highly challenging reliability requirements. 
Throughout his professional career, Jahns has worked tirelessly to 
promote and share PM machine drive technology with students 
and engineers around the world via multiple book chapters and 
countless highly regarded lectures in classrooms and at confer-
ences, invited seminars, and short courses.

An IEEE Life Fellow and member of the U.S. National Acad-
emy of Engineering, Jahns is the Grainger Emeritus Professor of 
Power Electronics and Electrical Machines in the Department of 
Electrical and Computer Engineering at the University of Wis-
consin–Madison, Madison, Wisconsin, USA.

For contributions to the development 
of high-ef� ciency permanent magnet 
machines and drives

Thomas M. Jahns

IEEE Medal in Power Engineering
Sponsored by the IEEE Industry Applications, 
Industrial Electronics, Power Electronics, 
and Power & Energy Societies

Scope: For outstanding contributions to the technology associated 
with the generation, transmission, distribution, application, and 
utilization of electric power for the betterment of society.

Scope: For outstanding contributions in the leadership, planning, 
and administration of affairs of great value to the electrical and 
electronics engineering profession.

With extensive and long-lasting contributions to engineering 
as an executive, administrator, and researcher in industry, aca-
demia, and the government, John Brooks Slaughter has leveraged 
his experience to drive national efforts to increase participation 
and inclusion of persons from demographic populations under-
represented in science, technology, engineering, and mathematics 
(STEM) fields within academe and the technical workforce. As 
director of the University of Washington’s Applied Physics Lab-
oratory, Slaughter was recruited by IEEE to chair its Minorities 
Committee (1976–1980) while serving on the National Academy 
of Engineering Committee on Minorities in Engineering (1976–
1979). During this time, he worked with engineering department 
chairs from Historically Black Colleges and Universities (HBCUs) 
to increase student success rates, including personally mentoring 
numerous Black engineering students. In 1980, he was appointed 
to lead the U.S. National Science Foundation (NSF), becoming 
its first Black director, leading it for 2 years and broadening par-
ticipation of women and Black, Indigenous, and Persons of Color 
(BIPoC) scholars within STEM. He established NSF’s Engineer-
ing Directorate, implementing foundational policies and programs 
designed to expand STEM research/education efforts at HBCUs, 
Hispanic-Serving Institutions, and Tribal Colleges, setting a strate-
gic direction for NSF that continues today. From 1982–88 as chan-
cellor of the University of Maryland, College Park, he led efforts 
resulting in significant increases in BIPoC STEM student enroll-
ment and improved academic standards for student-athletes. From 
2000–09 as president and chief executive officer of the National 
Action Council for Minorities in Engineering (NACME)—the 
largest provider of scholarships for BIPoC engineering students—
he significantly increased the number of student scholars and par-
ticipating institutions. Under his leadership, NACME expanded its 
scholarship program to broader STEM disciplines, added a gradu-
ate student initiative, and initiated a precollege program that intro-
duces K–12 students to engineering that continues today.

An IEEE Life Fellow, IEEE-HKN Member, and member of the 
U.S. National Academy of Engineering, Slaughter is a University 
Professor and Dean’s Professor of Education and Engineering with 
the Rossier School of Education and Viterbi School of Engineering 
at the University of Southern California, Los Angeles, CA, USA.

IEEE Founders Medal
Sponsored by the IEEE Richard and 
Mary Jo Stanley Memorial Fund of the 
IEEE Foundation

For leadership and administration 
signi� cantly advancing inclusion and 
racial diversity in the engineering 
profession across government, 
academic, and nonpro� t organizations

John Brooks Slaughter

2022 IEEE MEDALS
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Jingsheng Jason Cong’s innovative contributions to electronic 
design automation (EDA) tools and field programable gate-array 
(FPGA) synthesis have enabled the efficient management of the 
exponential growth of design complexity of semiconductor chips 
that power our computation and communication infrastructures. 
FPGAs are semiconductor devices based on a matrix of configu-
rable logic gates connected via programmable interconnects that 
can be reprogrammed to desired application requirements after 
manufacturing. As FPGAs grow in complexity to hundreds of 
millions of logic gates, it is essential to have EDA tools that can 
efficiently manage such complexity. Cong has made seminal con-
tributions in three key areas of EDA tool development: logic syn-
thesis algorithms for FPGAs, interconnect optimization algorithms 
for physical design, and high-level synthesis from programming 
languages friendly to software programmers. Cong’s research set 
the foundation of FPGA synthesis technology with a polynomial 
time-depth-optimal mapping algorithm for look-up-table-based 
FPGA designs that is now a cornerstone in all FPGA synthesis 
tools. Cong’s research then shifted emphasis to high-level synthesis 
(HLS). His group developed xPilot, a platform-based HLS sys-
tem that is capable of generating high-quality designs with drastic 
reduction of design time and improvement in performance. His 
team made a number of algorithmic innovations in HLS, such as 
scheduling using systems of difference constraints, efficient pattern-
mining based resource sharing, scheduling with soft constraints, 
behavior-level don’t-care analysis and optimization, and automatic 
memory partitioning. Cong is also a leader in customizable com-
puting. He led the Customizable Domain-Specific Computing 
project in 2009 (funded by a U.S National Science Foundation 
Expeditions in Computing Award), which made an important shift 
from parallelization to customization using his HLS technology 
and demonstrated orders of magnitude performance and energy 
efficiency improvements in many application domains, including 
deep learning, medical imaging, and genomic sequencing analysis.

An IEEE Fellow and member of the U.S. National Academy 
of Engineering, Cong is the Valene Chair for Engineering Excel-
lence with the Computer Science Department at the University 
of California, Los Angeles, Los Angeles, CA, USA.

A driving force behind the revolution in the electronics applica-
tions of gallium-nitride (GaN)-based semiconductors, Umesh Ku-
mar Mishra is helping enable advances in 5G base stations, elec-
tronics for high-power/low-signature solid-state radar, and highly 
efficient power switching. Mishra and his group at the University 
of California, Santa Barbara and Transphorm, have been leading the 
global effort in developing GaN electronics such as high electron 
mobility transistors (HEMTs). He demonstrated in 1996 that GaN 
HEMTs could produce microwave power surpassing the incum-
bent GaAs-based technology’s performance in power density, shak-
ing the radio-frequency solutions landscape. Mishra then developed 
a new GaN technology using the opposite face of the GaN crystal 
called N-polar GaN. This face was widely believed to be unusable, 
as growth on this plane resulted in rough films with uncontrolled 
conductivity. However, the promise of HEMTs on N-polar GaN, 
based on predictions of polarization physics by Mishra, drove his 
team to overcome the technological challenges. N-polar GaN has 
revolutionized millimeter-wave power performance at frequen-
cies critical for military and commercial applications with a 300% 
improvement in power density at 94 GHz, a particularly difficult 
frequency for solid-state amplifiers to serve. GaN promises to be 
the material powering most communications and radar in the fu-
ture. In power electronics, nearly 10% of electricity in the U.S. is 
wasted on power conversion, and reducing these losses can save 
money and eliminate reliance on coal-fired power plants and their 
effects on the climate. The GaN-on-silicon technologies developed 
by Mishra and his team have become essential tools in eliminating 
waste in power conversion. A useful high-voltage power conver-
sion device using GaN and the adoption of field plates in 2001 
and the development of enhancement mode p-gate GaN HEMT 
technology in 2006 are used in many adapters powered by GaN to-
day. Normally-off GaN-based power converters are being adopted 
in adapters, power supplies for data servers, telecommunications, 
uninterruptible power supplies, electric vehicle chargers, and next-
generation photovoltaic micro-inverters.

An IEEE Fellow and member of the U.S. National Academy of 
Engineering, Mishra is the Donald W. Whittier Professor in Elec-
trical and Computer Engineering at the University of California, 
Santa Barbara, CA, USA, and CTO of Transphorm.

IEEE Robert N. Noyce Medal
Sponsored by Intel Corporation

IEEE Jun-ichi Nishizawa Medal
Sponsored by the IEEE Jun-ichi Nishizawa 
Medal Fund

For fundamental contributions to elec-
tronic design automation and FPGA design 
methods

For contributions to the development of 
gallium nitride-based electronics

Jingsheng Jason CongUmesh Kumar Mishra

Scope: For outstanding contributions to material and device sci-
ence and technology, including practical application.

Scope: For exceptional contributions to the microelectronics industry.

2022 IEEE MEDALS
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The systems engineering expertise of Pravin Varaiya has benefit-
ted the analysis and design of complex energy, transportation, 
and communication systems with innovations in highway traffic 
sensing, Internet and wireless usage and pricing methods, and the 
control and operation of the electric power grid. His work on 
California’s Performance Measurement System (PeMS) helps the 
state’s department of transportation collect, process, and visualize 
real-time traffic data from over 39,000 sensors. This work also 
led to the development of a wireless low-power magnetic sensor 
that is more reliable, less expensive to install, and easier to main-
tain than the traditional inductive loops. His PeMS model has 
been incorporated throughout the U.S. to allow traffic engineers 
to base their operational decisions on knowledge of the current 
state of the freeway network and determine whether congestion 
bottlenecks can be alleviated by improving operations or by mi-
nor capital improvements. He has also led the design of automated 
highway system communication and control architectures that al-
low for platoon operations such as formation, merging, splitting, 
and vehicle longitudinal and spacing control. Regarding com-
munications networks, Varaiya led the Internet Demand Experi-
ment (INDEX), where he studied the use of pricing mechanisms 
for coordinating distributed communication systems to improve 
throughput and reliability. INDEX conducted an influential 
2-year study that provided a deep understanding of consumer be-
havior and preference in wireless communication systems. Varaiya 
also is responsible for major advances in technologies for real-
time operation and assessment of stability and security of complex 
electric power grids that are used to study vulnerability to black-
outs and in reconstruction of the cascading events that precede 
blackouts. He also developed a stochastic control framework to 
deal with increased information and predictability of renewable 
generation in a sequence of forward markets in California. This 
framework, called Risk Limiting Dispatch, has significantly re-
duced the cost of grid operations under deep renewable penetra-
tion by substantially reducing reserve procurement.

An IEEE Life Fellow and member of the U.S. National Academy 
of Engineering, Varaiya is a Professor Emeritus with the Graduate 
School in the Department of Electrical Engineering and Com-
puter Sciences at the University of California, Berkeley, CA, USA.

For seminal contributions to the en-
gineering, analysis, and design of 
complex energy, transportation, and 
communication systems

Pravin Varaiya

IEEE Simon Ramo Medal
Sponsored by Northrop Grumman Corporation

Scope: For exceptional achievement in systems engineering and 
systems science.

Scope: For outstanding accomplishments in advancing the fields of 
radar technologies and their applications.

A world leader in through-the-wall radar imaging technologies, 
Moeness G. Amin has driven advances in disaster rescue, urban 
defense and security, surveillance, and law enforcement. His work 
on radar for seeing through walls enabled mapping of building 
interiors from different standoff distances using electromagnetic 
waves. His groundbreaking algorithms have achieved dimin-
ished strong exterior wall reflections; exploited signal multipath 
and interior wall scatterings; and detected, localized, resolved, and 
tracked animate objects behind walls and inside enclosed opaque 
structures. His work has advanced transparent urban structures us-
ing handheld, vehicle-mounted, and airborne through-wall sen-
sors. He established the area of compressive urban radar where his 
sparse signal processing approach led to fast data acquisitions and 
solved key problems in urban radars operating with substantially 
reduced data. Amin’s radar signal processing and machine learning 
techniques for in-home sensing have advanced contactless health 
monitoring and improved the man-machine interface. His algo-
rithms for fall detection using radio frequency reduce injury, save 
lives, protect privacy, and bring the notion of “aging-in-place” for 
the elderly population closer to reality. His work on abnormal gait 
detection brings radar to the forefront of biomedical applications 
as it relates to injury assessment, rehabilitation, and recognition of 
neurological and physical conditions. His approaches for classifi-
cation of human activities of daily living detect variants in daily 
routines, recognize changes in mobility, and identify markers of 
psychological conditions. His hand- and arm-gesture recognition 
techniques help seniors and people with disabilities to command 
in-home appliances and entertainment units. His novel signaling 
techniques for embedding communication information into radar 
pulses and beams enable shared aperture design and progress coop-
erative coexistence of radio-frequency sensing and services toward 
spectrum efficiency and interference avoidance, which are con-
sidered fundamental to advances in radio frequency convergence.

An IEEE Life Fellow, IEEE-HKN Member, and recipient of 
the 2016 Humboldt Prize, Amin is director of the Center for 
Advanced Communications and professor, Department of Elec-
trical and Computer Engineering, Villanova University, Villanova, 
PA, USA.

IEEE Dennis J. Picard Medal for 
Radar Technologies and Applications
Sponsored by Raytheon Technologies

For contributions to radar signal process-
ing across a wide range of applications 
including through-the-wall imaging and 
health monitoring

Moeness G. Amin

2022 IEEE MEDALS

2022AwardsBook-NxtBks-Final.indd   18 4/6/22   10:38 AM



18  |  2022 IEEE AWARDS BOOKLET 19  |  2022 IEEE AWARDS BOOKLET

Panganamala R. Kumar’s sustained contributions to the math-
ematical modeling, analysis, and design of wireless networks have 
been instrumental in understanding the scaling behavior of net-
work capacity with a large number of nodes and the role of net-
work protocols in achieving capacity limits for optimum network 
performance, including real-time communications. One of the 
most widely cited theoretical works in the area of communica-
tion networks is his result on the asymptotic behavior of net-
work throughput in a wireless network as the number of nodes 
in the network goes to infinity. He demonstrated that, while it 
is difficult to characterize the throughput of small and moder-
ately sized wireless networks, a clean asymptotic characterization 
emerges when the number of nodes is very large. He also showed 
how network protocols should be designed to achieve maximum 
throughput. His development of optimal scheduling algorithms 
for transmitting real-time data over time-varying wireless chan-
nels was a major breakthrough for communication in networks 
supporting cyber-physical systems subject to severe deadline con-
straints, such as information that a vehicle is suddenly braking that 
has to be conveyed to other vehicles behind it nearly instanta-
neously. He provided a general solution by assigning to each node 
a time-varying weight depending on the number of packets deliv-
ered by their deadlines. He established that a scheduling algorithm 
allocating a priority to nodes in function of their weights can be 
used to maximize the probability that packets are delivered on 
time. This led to the design of general algorithms implementable 
for all real-time wireless communications. He also has champi-
oned the view that sensor networks are essentially a collection of 
nodes designed to perform computation, such as a sensor network 
deployed in an area to compute the maximum temperature in 
the sensed area, where the goal of the network is to compute the 
maximum value of these measurements.

An IEEE Life Fellow and member of the U.S. National Acad-
emy of Engineering, Kumar is Regents Professor and University 
Distinguished Professor with the Department of Electrical and 
Computer Engineering at Texas A&M University, College Sta-
tion, TX, USA.

For seminal contributions to the 
modeling, analysis, and design of 
wireless networks

Panganamala R. Kumar

IEEE Alexander Graham 
Bell Medal
Sponsored by Nokia Bell Labs

Scope: For exceptional contributions to communications and net-
working sciences, and engineering.

2022 IEEE MEDALS

A spirited pioneer and champion of electromagnetic theory and ap-
plications in communication technology, Ingo Wolff ’s contributions 
to numerical techniques for the analysis of electromagnetic fields 
have advanced the design of radio frequency (RF) and microwave 
components, circuits, and antennas as well as the solving of elec-
tromagnetic compatibility problems. Capitalizing on the dramatic 
advances in computer technology, Wolff recognized that the finite 
difference time domain (FDTD) method could potentially serve as 
a powerful computational engine for the full-wave analysis of com-
plex, three-dimensional microwave- and millimeter-wave structures 
with arbitrary distributions of complex materials. Exploiting features 
such as parallel processing and special coding adapted to the archi-
tecture of different computers, Wolff and his research team developed 
an electromagnetic field simulator that today is one of the best, fast-
est, and most accurate electromagnetic field simulators. Based on the 
FDTD method, the EMPIRE-XPU electromagnetic field simulator 
enables engineers to simulate structures as small as bond wires to 
large systems such as entire aircraft accurately and in a very short 
time. In 1992, Wolff founded the Institute for Mobile and Satellite 
Technology (IMST) GmbH, which very quickly developed tech-
nologies including radar circuits in the millimeter-wave range for 
level measurement in large containers, RF circuits and planar an-
tennas for wireless communication, car radios with integrated tele-
phones, car-to-car communication systems, wireless sensor systems, 
and complete smart city systems. IMST has become a major Eu-
ropean player at the forefront of telecommunications research and 
development. He is also a pioneer of using low-temperature co-fired 
ceramic (LTCC) technology for communications satellite antennas 
and circuits as well as high-density microwave monolithic circuits us-
ing co-planar waveguides. Wolff ’s recent work includes a new circuit 
technology based on dielectric image lines for circuits in the sub-
THz range that could play a key role in 6G mobile radio systems.

An IEEE Life Fellow and recipient of the 2002 IEEE MTT-S 
Microwave Career Award and the 2013 Outstanding Career Award 
from the European Microwave Association, Wol�  was the presi-
dent and chief executive o�  cer (until 2018) and research director 
(until 2021) with the Institute for Mobile and Satellite Technology 
(IMST) GmbH, Kamp-Lintfort, Germany.

IEEE/RSE James Clerk Maxwell Medal
Sponsored by ARM, Ltd.

For the development of numerical electro-
magnetic � eld analysis techniques to design 
advanced mobile and satellite communica-
tion systems

Ingo Wolff

Scope: For groundbreaking contributions that have had an excep-
tional impact on the development of electronics and electrical 
engineering or related fields.
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From automobiles to airplanes and spacecraft, the sensor innova-
tions developed by Asad M. Madni have revolutionized navigation 
and stability in aerospace and automotive systems, helping to keep 
people safe around the world. He led the development and com-
mercialization of the GyroChip®, resulting in a solid-state 6-de-
gree-of freedom microelectromechanical system (MEMS) inertial 
measurement unit, which required convergence of micromachin-
ing, advanced signal processing, and mixed signal integrated cir-
cuit design to provide orders of magnitude improvement in size/
cost and reliability over prior technologies. It is in use worldwide 
in over 90 types of aircraft including the active control electron-
ics pitch stability control system of the Boeing 777/stretch 777; 
as the yaw damper for over 3,000 Boeing 737s; in most business 
jets as a sensing element in leading attitude control and reference 
programs; and for guidance, navigation, and control in major U.S. 
missile, drone, underwater autonomous vehicle, helicopter, and 
space programs, including the Mars rover Sojourner and NASA’s 
AERCam Sprint autonomous robotic camera. It is also used in 
the ARCHER airborne hyperspectral imaging system used by the 
U.S. Civil Air Patrol in search and rescue and disaster management 
missions. Madni’s leadership was instrumental in transitioning the 
GyroChip® technology from the aerospace and defense sectors to 
the automotive and commercial aviation markets. He led a minia-
turization effort resulting in significant sensor size reduction while 
increasing performance and was chief architect for signal process-
ing techniques. These breakthroughs dramatically reduced the cost 
of the GyroChip® and facilitated unprecedented acceptance by 
the automotive industry for use in over 80 models of passenger 
cars for electronic stability control and rollover protection systems. 
His innovations also resulted in performance, reliability, and cost 
advantages for MEMS accelerometers; linear/rotary position sen-
sors; and torque, pressure, and embedded sensors/actuators for the 
automotive industry. These technologies and the GyroChip® be-
came the foundation of vehicle dynamic control and helped real-
ize the dream of autonomous vehicles through capabilities includ-
ing electronic stability control, rollover prevention, lane change 
assist, autonomous cruise control, navigation, drowsy-driver de-

tection, drunk-driver detection, child seat detection, memory seat 
sensing, self-maintenance, and other key features without which 
autonomous vehicles would not be a reality today.

Madni also led the development of the control system for the 
Hubble Space Telescope’s Star-Selector, which is still in use today. 
It has provided the Hubble with unprecedented pointing accu-
racy and stability, resulting in over 1 million truly remarkable im-
ages that have enhanced our understanding of the universe, such 
as the discovery of Pluto’s moons and the formation of galaxies 
thousands of light years away.

Madni made seminal and pioneering contributions in the devel-
opment of intelligent systems and instrumentation that signi� cantly 
enhanced U.S. combat readiness and provided the Department of 
Defense the ability—not possible with prior art—to simulate more 
threat representative ECM environments for current and future ad-
vanced warfare training. He also led the development of an adaptive 
control system for a minimally invasive endometrial ablation system, 
which represented a major advance in the treatment of abnormal 
uterine bleeding, a condition known as menorrhagia. The system is 
used to eliminate the tissue responsible for menstrual bleeding by en-
dometrial ablation and allows gynecologists to perform ablation un-
der direct visualization on an outpatient basis under local anesthesia.

His current research focus is on the development of ultra-high 
data throughput and wideband instrumentation for the detection 
of rare events, including cancer cells in the bloodstream. He is 
also guiding research in the area of demand/response techniques 
for smart grid and electric vehicle applications, wearable sensors, 
computational sensing, as well as a revolutionary single-shot net-
work analyzer with orders of magnitude improvement in band-
width and data throughput rate.

An IEEE Life Fellow; HKN Eminent Member; member of the 
U.S. National Academy of Engineering; and Fellow of the U.S. 
National Academy of Inventors, U.K. Royal Academy of Engi-
neering, and Canadian Academy of Engineering, Madni is a Dis-
tinguished Adjunct Professor and Distinguished Scientist with the 
University of California, Los Angeles’ Electrical and Computer 
Engineering Department, Los Angeles, CA, USA.

For pioneering contributions to the development and commercialization of innovative 
sensing and systems technologies, and for distinguished research leadership

Asad M. Madni

IEEE Medal of Honor
Sponsored by the IEEE Foundation

Scope: For an exceptional contribution or an extraordinary career in IEEE fields of interest.
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Designing assistive technology since a spinal cord injury left him 
partially paralyzed, Rory A. Cooper's lifechanging technologies 
include the SMARTWheel (SW), Variable Compliance Joystick 
with Compensation Algorithms (VCJ-CA), and Virtual Seating 
Coach (VSC). The SW mounts to a manual wheelchair to measure 
biomechanics and ergonomics. The VCJ-CA uses a combination 
of compensation and tuning techniques made possible by modern 
digital control and signal processing to allow users to operate elec-
tric-powered wheelchairs consistently. The VSC uses multisensor 
fusion, contextual awareness, artificial intelligence, and cloud com-
puting to provide individually tailored coaching and data sharing 
with the clinical team to help mitigate risk for pressure injuries.

An IEEE Fellow, Cooper is the FISA-Foundation and Para-
lyzed Veterans of America Distinguished Professor and director of 
the Human Engineering Research Laboratories at the University 
of Pittsburgh, Pittsburgh, PA, USA.

  Simon Deleonibus’ achievements in micro/nanoelectronics have 
provided industry standard processes that enabled the continued 
miniaturization of integrated circuits for today’s advanced elec-
tronics. His patented work on the “plug principle” in 1984 made 
multilevel interconnects possible in mass production, overcom-
ing major yield and reliability issues encountered with aluminum 
interconnects. His self-aligned damascene gate process enables 
� ne tuning of metal/high-k gate transistor threshold voltage for 
geometry scaling in sub-32-nm node high-performance and sys-
tem-on-chip silicon integrated circuits. With his teams, he pio-
neered 2D and 3D process modules using fully depleted silicon-
on-insulator transistors, nanowires, and alternative memories to 
design for highly energy-e�  cient miniaturization, add-on hetero-
geneous co-integration, and new computing paradigms.

An IEEE Fellow and ECS, Deleonibus is CEA research direc-
tor and chief scientist (retired) with CEA-LETI, Grenoble, France.

For extensive contributions to wheel-
chair technology that have expanded 
mobility and reduced secondary injuries 
for millions of people with disabilities

For contributions to and leadership in 
nanoscale CMOS device and process 
technologies

Rory A. Cooper Simon Deleonibus

IEEE Cledo Brunetti Award
Sponsored by the Brunetti Bequest

IEEE Biomedical Engineering Award
Sponsored by the IEEE Circuits and Systems, Engineering in 
Medicine and Biology, and Signal Processing Societies

2022 IEEE TECHNICAL FIELD AWARDS

Arthur D. Yaghjian’s advancements in both fundamental electro-
magnetic theory and applied electromagnetics led to state-of-
the-art techniques for analysis, measurement, and development of 
current-day antennas. His research at the U.S. National Institute of 
Standards and Technology pioneered development of probe-cor-
rected, near-� eld antenna measurements for accurately character-
izing modern antennas in frequency and time domains. His work 
on e�  cient electromagnetic near-� eld antenna coupling using 
plane- and spherical-wave representations serves as the basis for 
rapidly computing the mutual coupling of co-sited antennas along 
transverse and longitudinal separation distances. He made a major 
impact on the research and development of modern, electrically 
small antennas and was the driving force behind the conception, 
development, and patent of supergain electrically small antennas.

An IEEE Life Fellow, Yaghjian is an electromagnetics research 
consultant with S4 Inc., Bedford, MA, USA.

For contributions to fundamental electro-
magnetic theory and its applications to 
near-� eld antenna measurements

Arthur D. Yaghjian

IEEE Electromagnetics Award
Sponsored by the IEEE Antennas and Propagation, Electromagnetic 
Compatibility, Geoscience and Remote Sensing, and Microwave 
Theory and Techniques Societies

One of the first researchers to examine estimation and control 
of unknown-but-bounded uncertain systems, much of Dimitri P. 
Bertsekas’ work was ahead of its time but continues to impact cur-
rent developments in optimization and control of large-scale sys-
tems. He provided a theoretical framework for stochastic dynamic 
programming extendable to uncountable state spaces that became 
the standard reference on the subject. He also reframed reinforce-
ment learning as an approximate version of dynamic program-
ming with results that eventually served as a unifying conceptual 
framework. Current research in distributed networking and ma-
chine learning relies on the foundations provided by his work on 
distributed routing algorithms for data networks, and his auction 
algorithm for network optimization is one of the fastest in practice.

An IEEE Fellow, Bertsekas is a professor with the Fulton School 
of Computing and Augmented Intelligence at Arizona State Uni-
versity, Tempe, AZ, USA.

For fundamental contributions to the 
methodology of optimization and 
control of uncertain and large-scale 
dynamical systems, and their dissemi-
nation through outstanding monographs 
and textbooks

Dimitri P. Bertsekas

IEEE Control Systems Award
Sponsored by the IEEE Control Systems Society
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A world leader in adaptive signal processing, the algorithms and 
methodologies developed by Ali H. Sayed have taken adaptive 
system design to a new level. These systems feature self-learn-
ing abilities that continually adjust their structure in response to 
interactions with the environment. They are used across many 
fields including communication systems, guidance and control, 
biomedical instrumentation, and robotics. He was among the 
early proponents of adaptive mitigation techniques applicable 
to circuit imperfections; wireless location technologies; and en-
hanced multiuser, multiantenna receivers. He pioneered the con-
cepts of diffusion learning and regularized robust filtering, which 
are driving innovation in multiagent system design such as ro-
botic swarms and networked intelligent systems and monitoring 
of smart grids.

An IEEE Fellow, Sayed is dean of engineering at the Ecole Poly-
technique Federale de Lausanne (EPFL), Lausanne, Switzerland.

For contributions to the theory and 
practice of adaptive signal processing

Ali H. Sayed

IEEE Fourier Award for Signal Processing
Sponsored by Mitsubishi Electric Research Labs (MERL)

Douglas C.H. Yu’s advanced packaging technologies paved the way 
for technology standards and semiconductor trends that supported 
continued scaling of microelectronics, enhancing high-perfor-
mance computing, wireless, and arti� cial intelligence applications. 
At Taiwan Semiconductor Manufacturing Corporation Yu led the 
introduction of the copper/low-k dielectric interconnects, a sig-
ni� cant improvement in on-chip wiring performance. He led the 
development of the innovative TSMC 3DFabric system integra-
tion technology platformthat includes chip-on-wafer-on-substrate 
(CoWoS), integrated fan-out (InFO) wafer-level-package, and sys-
tem-on-integrated chip (SoIC) technologies. This holistic solution 
for advanced packaging is critical to continued improvement in 
performance, power, and form factor of heterogeneous integrated 
microelectronic systems for wide applications.

An IEEE Fellow, Yu is vice president of Taiwan Semiconductor 
Manufacturing Company, Hsinchu, Taiwan.

For contributions to the development of 
advanced packaging technologies and 
their implementation in high-volume 
manufacturing

Douglas C.H. Yu

IEEE Rao R. Tummala Electronics Packaging Award
Sponsored by the IEEE Electronics Packaging Society
and Friends of Rao R. Tummala
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The long-term (since 1988) collaborative efforts of Nelson Mor-
gan and Hervé Bourlard in developing neural network technology 
(NN) for speech processing laid the foundation for the revolution 
in speech recognition that has led to the modern dominant ap-
proaches that, among many applications, make speech-to-text and 
speech interactions with smart devices possible. Long before NNs 
became globally fashionable, they laid down key links between NN, 
Bayesian statistics, and linear algebra and set out the key architec-
tural ideas of integrating the sequential pattern matching power of 
a Hidden Markov Model (HMM) with the phonetic discrimina-
tion of a NN for automatic speech recognition (ASR). While their 
methods were originally considered very computationally expen-

sive, the duo continued improving the use of NNs in ASR until ad-
vances in computational power allowed a breakthrough using their 
original HMM/NN architecture. They also led the development of 
techniques for transcribing in speaker-independent, multispeaker 
environments, as well as for recognizing speech in noise.

An IEEE Fellow, Morgan is a researcher (retired) with the In-
ternational Computer Science Institute, Phoenix, AZ, USA and 
Professor in Residence Emeritus at the University of California, 
Berkeley, CA, USA.

An IEEE Fellow, Bourlard is director of the Idiap Research 
Institute, Martigny, and full professor at the École Polytechnique 
Fédérale de Lausanne, Switzerland.

IEEE James L. Flanagan Speech and Audio Processing Award
Sponsored by Mitsubishi Electric Research Labs (MERL)

For contributions to neural networks for statistical speech recognition

Nelson Morgan and Hervé Bourlard
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Heike Riel’s innovations in developing semiconductor nanoscale 
materials and organic light-emitting devices (OLEDs) profoundly 
impacted the proliferation of more powerful and e�  cient electronics 
and displays. She led the development of template-assisted selective 
epitaxy, integrating high-quality, arbitrarily shaped nanostructures on 
silicon, and developed gate-all-around � eld-e� ect transistors, tunnel 
devices, and photodiodes, providing a versatile platform for integrated 
electronics, optoelectronics, and quantum computing. Her work on 
OLED technologies resulted in the successful 20-inch, full-color, ac-
tive-matrix OLED display in 2003. She demonstrated highly e�  cient, 
long-term stable OLEDs with excellent red, green, and blue color 
coordinates, providing lightweight and more e�  cient displays for ap-
plications like high-end televisions, smartphones, and light panels.

An IEEE Senior Member, Riel is IBM Fellow; head of science 
and technology at IBM Research, Zurich, Switzerland; and leads 
IBM Research Quantum Europe and Africa.

Ian Hunter’s passion is the creation of new instruments and mea-
surement techniques at the micro scale that benefit society. He 
and his students have developed many novel instruments and 
devices including confocal laser microscopes, scanning tunneling 
electron microscopes, miniature mass spectrometers, new forms 
of Raman spectroscopy, needle-free drug delivery technologies, 
microsurgical robots, robotic endoscopes, high-performance 
Lorentz-force motors, and microarray technologies for massively 
parallel chemical and biological measurements. He has founded 
or cofounded over 30 companies, many of which feature tech-
nologies incorporating the novel use of nonlinear system identi-
fication techniques both in conducting measurements and in the 
control of their instrumentation systems.

An IEEE Life Member, Hunter is the Hatsopoulos Professor 
in Thermodynamics at the Massachusetts Institute of Technology, 
Cambridge, MA, USA.
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For contributions to materials for 
nanoscale electronics and organic 
light-emitting devices

Heike Riel

IEEE Andrew S. Grove Award
Sponsored by the IEEE Electron Devices Society

For the development and commercial-
ization of nonlinear system identi� ca-
tion techniques in instrumentation and 
measurement applications

Ian Hunter

IEEE Joseph F. Keithley Award in Instrumentation 
and Measurement
Sponsored by Keithley Instruments, a Tektronix Co., 
and the IEEE Instrumentation and Measurement Societyand the IEEE Instrumentation and Measurement Society

Peter Dillon and Albert Brault combined their expertise to realize 
single-chip color image sensors that revolutionized color photog-
raphy and provided the foundation for the digital imaging ap-
plications we take for granted today. Working at Eastman Kodak, 
to improve on existing monochrome-only image sensors Dillon 
conceived the concept of fabricating a pattern of color filters di-
rectly on top of the individual pixels of a CCD image sensor to 
capture color images with just a single sensor. Dillon consulted 
with Brault, who realized that such a color filter array could be 
fabricated using sublimable dyes deposited onto a suitable sub-

strate through photoresist masks and that this technique could 
be integrated directly into the CCD fabrication process. As a re-
sult, color filters could be simultaneously applied to the hundreds 
of image sensor chips being fabricated on the same wafer. The 
technology they pioneered is now used to capture color photos 
and videos in products including smart phone cameras, web cams, 
automobile backup cameras, and drones.

Both currently retired, Dillon resides in Pittsford, NY, USA, 
and Brault resides in Fairport, NY, USA.

IEEE Masaru Ibuka Consumer Electronics Award
Sponsored by Sony Group Corporation

For contributions to the development of image sensors with 
integrated color � lter arrays for digital video and still cameras

Peter Dillon and Albert Brault
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Paresh C. Sen’s conception, development, analysis, and control of 
advanced power electronics and innovative electric drive systems 
have been advancing the state of the art for over 50 years. His 
pioneering work on thyristor control of reactive power eliminated 
bulky and inefficient rotating machines and paved the way for the 
static power compensators that are widely used in the power in-
dustry for efficient voltage regulation. His design and development 
of chopper control of induction motors has provided simple and 
effective control of pump drives. His innovative vector control us-
ing stator flux orientation has contributed to the development of 
a new generation of high-performance ac motor drives. His recent 
work includes techniques to eliminate flicker in LED lighting and 
control strategies for wind energy conversion systems.

An IEEE Life Fellow, Sen is the Emeritus Professor of Electri-
cal and Computer Engineering at Queens’s University, Kingston, 
Ontario, Canada.

For contributions to the theory, practice, 
education, and development of advanced 
industrial motor drives and power 
electronics systems

Paresh C. Sen

IEEE Richard Harold Kaufmann Award
Sponsored by the IEEE Industry Applications Society

John Undrill is the architect of the Power System Simulator for 
Engineering (PSS/E) power system analysis software that has al-
lowed power engineers to plan, design, and operate their systems 
safely and efficiently for decades, playing a key role in mitigat-
ing major power outages. PSS/E was a quantum leap in usability 
and detail compared to existing analytical software available at 
the time. It enabled static and dynamic analysis of generation and 
transmission systems and higher-voltage distribution systems. He 
also developed the Positive Sequence Load Flow (PSLF) software 
package, which models and calculates how power is transmitted 
from generation resources to points of end use. These packages 
have become industry standards. Undrill has also advanced tech-
niques for testing stability of power plant components such as 
turbines and generators.

An IEEE Life Fellow, Undrill is the principal (retired) with 
John Undrill, LLC, Sedona, AZ, USA.

For contributions to the development 
of analytical tools and stability testing 
methods for electric power systems

John Undrill

IEEE Herman Halperin Electric Transmission and 
Distribution Award
Sponsored by the Robert and Ruth Halperin Foundation, in memory 
of Herman and Edna Halperin, and the IEEE Power & Energy Societyof Herman and Edna Halperin, and the IEEE Power & Energy Society

One of the world’s most impactful circuits and systems experts, Joos 
Vandewalle has made sustained contributions to many aspects of the 
field, providing theoretical insights and practical algorithms to ap-
plications ranging from secure data communications to data mining 
and complex systems. He supervised the postdocs that designed the 
Advanced Encryption Standard, one of the most used approaches 
to secure data communications. He has also worked to simplify the 
computational complexity of support vector machines, using a least-
squares approach for learning-based classifiers. His work on enhanc-
ing the theory behind singular-value decomposition by extending it 
to multilinear dimensions has opened the door to addressing com-
plex data-mining challenges and has been effective for signal separa-
tion in sensor fusion and medical signal processing applications. 

An IEEE Life Fellow, Vandewalle is a Professor Emeritus with 
the Department of Electrical Engineering at the Catholic Uni-
versity of Leuven, Belgium.

For fundamental contributions to 
mathematical foundations of circuits 
and systems

For creating a community of researchers 
and practitioners in embedded comput-
ing through education, outreach, and 
research

Joos Vandewalle Marilyn C. Wolf

IEEE Gustav Robert Kirchhoff Award
Sponsored by the IEEE Circuits and Systems Society

IEEE Leon K. Kirchmayer Graduate Teaching Award
Sponsored by the Leon K. Kirchmayer Memorial Fund

Marilyn C. Wolf has enabled a new generation of researchers to 
conceptualize, build, and validate modern embedded computing 
systems through influential textbooks, high-impact conferences, and 
mentoring graduate students. These computers embedded within 
physical objects power our world in transportation, healthcare, and 
many other disciplines. Wolf wrote one of the first textbooks in the 
field, Computers as Components: Principles of Embedded Computing Sys-
tem Design, as well as High-Performance Embedded Computing: Applica-
tions in Cyber-Physical Systems and Mobile Computing, which is geared 
specifically to graduate courses. She has helped to create many of the 
technical meetings and technical publications in the field, includ-
ing Embedded Systems Week and the journal Design Automation for 
Embedded Systems, providing essential forums for graduate students.

An IEEE Fellow, Wolf is the Elmer E. Koch Professor of Engi-
neering and director of the School of Computing at the Univer-
sity of Nebraska–Lincoln, Lincoln, NE, USA.
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Akira Matsuzawa’s achievements in integrated circuit design for 
analog-to-digital converters (ADCs) over the past 4 decades have 
been critical to the realizations and advancements in digital video 
equipment and applications. He developed a monolithic video-rate 
10-bit ADC that contributed to a digital video switcher for pro-
fessional digital video systems and an HDTV parallel interpola-
tion method that led to an optical transmission system for HDTV. 
His work on a video-rate 10-bit CMOS ADC with capacitive in-
terpolation reduced power consumption and contributed to the 
development of digital camcorders. He also managed a team that 
developed a system-on-a-chip for DVD recorder that triggered a 
remarkable cost reduction and rapid market growth of DVD systems.

An IEEE Fellow, Matsuzawa is a Professor Emeritus with 
the Tokyo Institute of Technology, Tokyo, Japan, and founder 
and chief executive officer of Tech Idea Co., Ltd., Kanagawa, 
Japan.

For pioneering contributions to low-
power, analog-to-digital converters in 
systems on a chip (SoCs) for digital video 
applications

Akira Matsuzawa

IEEE Donald O. Pederson Award in Solid-State Circuits
Sponsored by the IEEE Solid-State Circuits Society

Rodney Tucker’s groundbreaking studies on the capabilities 
and limitations of photonic devices for memory, switching, and 
logic operations have helped optimize the design of photonic 
systems. His work on modeling high-speed semiconductor la-
sers has been used in several commercial laser modeling tools and 
has influenced commercial laser development for communica-
tions applications. He developed a framework for analyzing the 
fundamental limitations on energy consumption in optical fiber 
communications systems, providing comprehensive analysis of the 
physical properties of optical transceivers, optical amplifiers, and 
optical and electronic switches. He has identified the factors that 
limit network energy efficiency and provided practical guidance 
on how to improve the energy efficiency of optical telecommu-
nications equipment and networks.

An IEEE Life Fellow, Tucker is a Laureate Emeritus Professor 
with the University of Melbourne, Victoria, Australia.

For contributions to photonic device 
modelling and bridging the gap between 
device and system-level performance, 
including energy consumption

Rodney Tucker

IEEE Photonics Award
Sponsored by the IEEE Photonics Society

Muriel Médard’s contributions to network coding and wired, 
wireless, and optical communications help bolster performance, 
reliability, and security. Her work on an algebraic approach to net-
work coding (known as the Médard/Koetter framework) made 
network codes practical and easy to understand. Other contribu-
tions include network coding for recovery and robustness, protec-
tion from wiretapping and outside attacks, and network coding for 
wireless relay networks. Her work on practical wireless network 
coding demonstrated that coding across different data flows in a 
wireless network improves performance of congested networks 
by orders of magnitude over standard routing techniques. She also 
made fundamental contributions to the restoration, security, reli-
ability, robustness, and capacity of high-speed optical networks.

An IEEE Fellow, Médard is the Cecil H. Green Professor of 
Electrical Engineering and Computer Science at the Massachu-
setts Institute of Technology, Cambridge, MA, USA.

For contributions to the theory and 
practice of network coding, optical 
networks, and wireless communications

Muriel Médard

IEEE Koji Kobayashi Computers and 
Communications Award
Sponsored by NEC Corporation

Fang Zheng Peng’s research on multilevel inverters for static syn-
chronous compensator (STATCOM) applications provided essen-
tial power electronics tools for improving power flow capability 
and dynamic stability of transmission and distribution networks. 
In the 1990s he applied innovative cascaded multilevel inverters 
(CMIs) to flexible ac transmission systems. STATCOMs based on 
his patented delta-connected CMIs and transformerless unified 
power flow controllers enabled transformerless power electron-
ics components to be implemented by inverters without using 
transformers to reach utility-scale voltage levels and power ratings. 
Most STATCOM installations in use incorporate his patented in-
novations, which play a role in facilitating power grid interconnec-
tion to renewable energy sources.

An IEEE Fellow, Peng is a Distinguished Professor of Engineer-
ing with the Center for Advanced Power Systems at Florida State 
University, Tallahassee, FL, USA.

For the development of cascaded multi-
level inverters and high-power converter 
topologies, and for their advancement in 
grid-scale applications

Fang Zheng Peng

IEEE William E. Newell Power Electronics Award
Sponsored by the IEEE Power Electronics Society
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A pioneer of robust and adaptive techniques for robot perception, 
navigation, and manipulation, Wolfram Burgard has addressed chal-
lenges facing autonomous mobile robotics applications ranging from 
vacuum cleaners to self-driving cars. Burgard led the original contri-
butions pertaining to simultaneous localization and mapping (SLAM) 
and robot learning, resulting in algorithms including the grid-based 
FastSLAM. His g2o tool is one of the most efficient solvers for SLAM 
issues facing autonomous systems. He developed several robots that 
operated robustly in challenging real-world environments, including 
Rhino and Minerva, which acted as interactive museum tour guides; 
Obelix, which autonomously navigated like a pedestrian through the 
city of Freiburg, Germany; and a self-driving car that could navigate 
through a complex parking garage and park itself.

An IEEE Fellow, Burgard is a professor with the Department 
of Computer Science at the University of Freiburg, Baden, Wurt-
temberg, Germany.

For contributions to the fundamentals 
and applications of robot navigation 
and perception

Wolfram Burgard

IEEE Robotics and Automation Award
Sponsored by the IEEE Robotics and Automation Society

Among the first researchers to realize the power of bio-inspired 
learning techniques to train neural networks in real time, Paul 
John Werbos’ development of backpropagation algorithms pro-
vided the backbone of reinforcement and deep learning methods 
for solving today’s complex tasks. Backpropagation allows training 
of neural network data online and in real time by using gradients 
computed backward through the layers of the neural network. His 
leadership of the Adaptive and Intelligent Systems group at the 
U.S. National Science Foundation enhanced the ability of count-
less researchers to contribute to prediction and control of systems 
ranging from nanorobots to the electric power grid. His work has 
made possible many advances in areas including electric vehicles 
and speech, face, and handwriting recognition applications.

An IEEE Fellow, Werbos is program director (retired) with the 
National Science Foundation, Arlington, VA, USA.

For development of backpropaga-
tion and fundamental contributions to 
reinforcement learning and time series 
analysis

Paul John Werbos

IEEE Frank Rosenblatt Award
Sponsored by the IEEE Computational Intelligence Society
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The leadership of Yuh-Jier Mii and Cliff Hou at Taiwan Semi-
conductor Manufacturing Company (TSMC) has been instru-
mental in the rapid growth of smart phone and mobile com-
puting applications and has opened tremendous opportunities in 
high-performance computing and artificial intelligence markets. 
They have molded TSMC into one of  the most trusted providers 
of leading-edge CMOS logic technologies and design platforms 
allowing continued scaling into deep nanometer technology 
nodes. The game-changing strategies they developed, including 
the Open Innovation Platform, have enabled a thriving and sym-
biotic ecosystem for collaborative global semiconductor technol-

ogy and product design innovation to provide some of the most 
powerful developments in the nanoelectronics industry that are 
improving productivity, education, infotainment, healthcare, and 
social networking.

An IEEE member, Mii is senior vice president of Research and 
Development with Taiwan Semiconductor Manufacturing Com-
pany Ltd., Hsinchu, Taiwan.

An IEEE member, Hou is senior vice president of Europe and 
Asia Sales and Corporate Research, Research and Development, 
with Taiwan Semiconductor Manufacturing Company Ltd., 
Hsinchu, Taiwan.

IEEE Frederik Philips Award
Sponsored by Royal Philips

For leadership in developing industry-leading foundry logic process technologies 
and open innovation design platforms

Yuh-Jier Mii and Cliff Hou
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At the forefront of developing synchrophasor measurement sys-
tems since their creation during the 1980s, Kenneth E. Martin 
developed standards integral to the widespread use of this tech-
nology critical to reliable operation of the electric grid. Synchro-
phasors provide a wide-area view of the power grid that increases 
visibility and situational awareness, so operators can see and resolve 
problems in real time. Martin helped develop the synchrophasor 
standard (IEEE P1344). He then initiated IEEE C37.118-2005, 
which developed methods to assure measurement compatibil-
ity and a communications protocol for wide-area systems. This 
standard is the basis for most synchrophasor measurements and 
system implementations worldwide. He chaired the group devel-
oping the IEEE P2664 Streaming Telemetry Transport Protocol 
Standard, which supports data communication in larger systems.

An IEEE Life Fellow, Martin is a senior principal engineer with 
the Electric Power Group, Pasadena, CA, USA.

Motivated by the pursuit of flawless wireless multimedia com-
munications solutions with the ultimate goal of “telepresence,” 
Lajos Hanzo has made essential contributions to multimedia sig-
nal compression; joint source and channel coding; modulation; 
networking; caching; the security aspects of 3G, 4G, and 5G; as 
well as to emerging mobile communications systems. His work 
on adaptive quadrature amplitude modulation (AQAM) has be-
come a pervasive fading countermeasure. The resultant AQAM-
based solutions have been used in countless mobile phones, digital 
audio/video broadcasting, and WiFi systems. Hanzo has also con-
tributed to the evolution of adaptive orthogonal frequency divi-
sion multiplexing, which became part of the 4G standard, as well 
as to quantum signal processing and communications.

An IEEE Fellow, Hanzo is Chair of Telecommunications with 
the School of Electronics and Computer Science at the Univer-
sity of Southampton, Southampton, UK.

For leadership in and sustained contri-
butions to standards for synchrophasor 
measurements and communications for 
power system monitoring, protection, 
and control

For seminal contributions to adaptive 
wireless communications

Kenneth E. Martin Lajos Hanzo

IEEE Charles Proteus Steinmetz Award
Sponsored by the IEEE Standards Association

IEEE Eric E. Sumner Award
Sponsored by Nokia Bell Labs

The influential research accomplishments of Thomas M. Antonsen, 
Jr., have aided the analysis and understanding of the behavior of plas-
mas, fluids of charged particles, in a variety of contexts. In magneti-
cally confined fusion plasmas, he pioneered methods of describing 
plasma instabilities and established the basis for calculating RF-driven 
currents in toroidal confinement geometries. In the area of short-
pulse laser plasma interactions, he elucidated the role of self-focusing 
and self-modulation for intense pulses. His groundbreaking theoreti-
cal work in vacuum electronics led to the understanding of mode 
competition in free electron lasers and gyrotrons and the develop-
ment of computational design tools that are used to design microwave 
devices for communications, radar, and industrial processing.

An IEEE Life Fellow, Antonsen, Jr. is a Distinguished Univer-
sity Professor with the Departments of Electrical and Computer 
Engineering and Physics at the University of Maryland, College 
Park, MD, USA.

For seminal contributions to theoretical 
plasma physics and radiation science, 
and for the development of design codes 
for vacuum electronics devices

Thomas M. Antonsen, Jr.

IEEE Marie Sklodowska-Curie Award
Sponsored by the IEEE Nuclear and Plasma Sciences Society

M. Tamer Özsu has helped shape the field of distributed data man-
agement since its early days with important contributions. Dis-
tributed databases offer the ability to share and access data in a 
reliable and efficient manner across geographically separated sites. 
His contributions go beyond distributed data management with 
pioneering work to provide proper data management support for 
nontraditional data including graph data, XML data, multimedia 
and time-series data, and data streams. He has developed repre-
sentation, querying, and indexing techniques for these hard-to-
manage data types that have increasing importance in data science 
and big data applications. He has also developed award-winning 
techniques for similarity-based retrieval of stationary and moving 
objects that are robust to noise and data imperfections.

An IEEE Life Fellow, Özsu is a University Professor with the 
Cheriton School of Computer Science, University of Waterloo, 
Waterloo, Ontario, Canada.

For contributions to data science infra-
structure and distributed data manage-
ment

M. Tamer Özsu

IEEE Innovation in Societal Infrastructure Award
Sponsored by Hitachi, Ltd. and the IEEE Computer Society
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With systematic innovations in electrified powertrain technologies 
for electric vehicles (EVs), hybrid EVs, and fuel-cell vehicles, Ouyang 
Minggao made these evolving modes of transportation safer and more 
durable. Thermal runaway of batteries can cause serious safety acci-
dents in EVs. He revealed the thermal runway initiation and propaga-
tion mechanism and developed thermal runway mitigation techniques 
for battery systems, making EVs safer and spurring the development of 
international safety standards. To cope with the performance degrada-
tion of hydrogen fuel cells for vehicles, he developed a fuel cell-battery 
hybrid powertrain with model-based energy management and degra-
dation diagnosis system for a city bus that ran successfully during the 
2008 Beijing Olympic Games. His innovations have been adopted by 
battery and automobile manufacturers worldwide.

An IEEE member, Minggao is a professor and director of the 
China-US Clean Vehicle Joint Research Center at Tsinghua Uni-
versity, Beijing, China.

The modeling, simulation, and control methods developed by Pe-
ter W. Sauer for power system generators paved the way for today’s 
smart-grid advancements, essential to keeping the U.S. energy system 
reliable and secure. His modeling of synchronous machines and large-
scale electric grids using the integral manifolds concept for systematic 
reduced-order modeling improved accuracy and efficiency. He de-
veloped fast methods to enforce transient stability constraints on the 
calculation of interchange capability, improving the understanding of 
maximum power transfer and voltage collapse issues. He revised elec-
trical machinery courses and laboratories to emphasize energy con-
version fundamentals and industrial applications and worked with the 
Grainger Foundation to fund and develop new electric machinery 
facilities and establish endowments for student research in machines.

An IEEE Life Fellow, Sauer is the Grainger Chair Emeritus 
Professor of Electrical Engineering at the University of Illinois, 
Urbana, IL, USA.

With pioneering team-based capstone design courses, Christopher 
Rose encourages his communications theory students to think 
creatively in realizing important technologies bene� tting society. 
An early champion of the capstone concept while at Rutgers Uni-
versity, he challenged his students by asking how they would like 
to see wireless technology change the world, giving them tools 
and support to do so. Successful results from his students’ capstone 
projects included wireless parking meters and parking decks, an 
app that monitors vital statistics of � re� ghters, and an energy-
saving mesh network for reactive lighting. The team-based, big-
picture interdisciplinary research opportunities of these courses 
attract women and underrepresented minorities to the � eld, and 
he devoted signi� cant time and e� ort to mentoring young, under-
represented faculty and students at universities across the country.

An IEEE Fellow, Rose is professor of engineering and assoc. pro-
vost for STEM Initiatives at Brown University, Providence, RI, USA.

Striving to build ever-more intelligent systems, Pieter Abbeel is 
paving the way to the next generation of robots that can learn and 
improve to function outside of traditional manufacturing settings. 
Abbeel helped start the field of robot learning by cleverly com-
bining learning and optimal control for hard tasks including heli-
copter flight, manipulating cloth, and surgical knot-tying. He then 
applied deep learning to robotics by incorporating aspects of rein-
forcement learning, imitation learning, and unsupervised learning 
to enable AI-powered robots that have the potential to sense and 
react to their environment and meaningfully reason through the 
consequences of their actions in real time. These robots are now 
playing a role in warehouse order fulfillment, logistics, and supply-
chain applications critical to e-commerce.

An IEEE Fellow, Abbeel is a professor and director of the 
Berkeley Robot Learning Lab at the University of California 
Berkeley, Berkeley, CA, USA.

For contributions to fuel-cell powertrain 
and battery thermal management

For contributions to dynamic modeling 
and simulation of synchronous gen-
erators and for leadership in power 
engineering education

Ouyang Minggao

Peter W. Sauer

IEEE Transportation Technologies Award
Sponsored by the IEEE Industry Applications, Industrial Electronics, 
Intelligent Transportation Systems, Microwave Theory and Techniques, 
Power Electronics, Power & Energy, and Vehicular Technology Societies

IEEE Nikola Tesla Award
Sponsored by Wolong Electric, the IEEE Industry Applications 
Society, and the IEEE Power & Energy Society

For innovations in team-oriented signa-
ture design and inspiring women and 
underrepresented minority students to 
pursue engineering

For contributions to deep learning for 
robotics

Christopher Rose

Pieter Abbeel

IEEE Undergraduate Teaching Award
Sponsored by the IEEE Education Society

IEEE Kiyo Tomiyasu Award
Sponsored by the late Dr. Kiyo Tomiyasu, the IEEE Geoscience 
and Remote Sensing Society, and the IEEE Microwave Theory and 
Techniques Society
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Amin M. Abbosh
for contributions to electromagnetic medical 
imaging

Daniel Y Abramovitch
for contributions to the development of 
algorithms for control of mechatronic systems

Behcet Acikmese
for contributions to optimization-based nonlinear 
control and to planetary landing systems

Bo Ai
for contributions to channel modeling and 
wireless communications in high-speed railways

Maruthi R Akella
for contributions to spacecraft control systems

J. Marcos Alonso
for contributions to power electronics in lighting 
applications

Ghassan Alregib
for contributions to perception-based and 
context-based visual signal processing

Lay-Kee Ang
for contributions to electron emission and space 
charge effects in nanodiode and quantum 
materials

Murali Annavaram
for contributions to heterogeneous architectures 
for energy-ef�cient computing systems

Grigoris Antoniou
for contributions to knowledge representation 
within arti�cial intelligence and to the semantic 
web

Shoko Araki
for contributions to blind source separation of 
noisy and reverberant speech signals

Harry Asada
for the design, modeling, and control of direct 
drive robotic arms

Kemal Aygun
for contributions to high-bandwidth and high-
speed packaging and socket technologies

Rajapandian Ayyanar
for contributions to power conversion and grid 
integration of renewable resources

Arturo Azcorra
for leadership in developing the midhaul and 
core of 5G networks

Toshihiko Baba
for contributions to photonic nanostructure 
waveguides and emitters

Michiel A Bacchiani
for leadership in commercial automatic speech 
recognition systems

Thomas Baeck
for contributions in synthesizing evolutionary 
computation

Ruth I Bahar
for contributions to modeling and design of 
power-aware and noise-tolerant nanoscale 
computing systems

Dominique Baillargeat
for contributions to developments of 
nanomaterials for RF packaging and sensors

Anirban Bandyopadhyay
for leadership in silicon RF-SOI technologies

Sujata Banerjee
for leadership in programmable and energy 
ef�cient networks

Suman Banerjee
for development of tools to improve performance 
and usability of wireless systems

Seth Robert Bank
for contributions to the growth of optoelectronic 
materials by molecular beam epitaxy

Cullen Edwin Bash
for contributions to improving the sustainability 
and energy ef�ciency of data center 
infrastructure

Stephen P Beeby
for contributions to energy harvesting and its 
application in e-textiles

Boualem Benatallah
for contributions to declarative service 
composition and web services middleware

Suparna Bhattacharya
for contributions to Linux kernel for enterprise 
and advanced data processing systems

Subhashish Bhattacharya
for contributions to power conversion systems 
and active power �lters

Tianshu Bi
for contributions to synchrophasor technology 
and protective relay applications

Stephan Robert Biller
for leadership in the applications of Internet 
of Things and Arti�cial Intelligence in 
manufacturing industry

Emil Bjornson
for contributions to multi-antenna and multi-cell 
wireless communications

M Brian Blake
for contributions to web-based software engineering

Laure Blanc-feraud
for contributions to inverse problems in image 
processing

Petros Boufounos
for contributions to compressed sensing

James Franklin Buckwalter
for contributions to high-ef�ciency millimeter-
wave power ampli�ers and optical transceivers 
in SOI technologies

Humberto Bustince
for contributions to information fusion under 
uncertainty

Darwin G Caldwell
for contributions to Actuator Technology, 
Legged Systems and Soft Human Friendly 
Robotic

Erik Cambria
for contributions to affective computing and 
sentiment analysis

Ming Cao
for contributions to multi-agent control systems 
for sensor, robotic and social networks

Anita D Carleton
for leadership in the advancement of software 
measurement and practices

Joao Paulo S Catalao
for contributions to power system operations 
and demand response

Andrea Cavallini
for contributions to the development of electrical 
insulation diagnostics through partial discharge 
measurements

Nacer Chahat
for development of CubeSat and Spacecraft 
antennas for inter-planetary missions

Samarjit Chakraborty
for contributions to system-level timing analysis 
of cyber-physical systems

Anthony Chan Carusone
for contributions to integrated circuits for digital 
communication

Nitesh V Chawla
for contributions to learning from imbalanced 
data and heterogeneous graphs

Wenquan Che
for contributions to planar transmission line 
structures for microwave passive components

Jinjun Chen
for contributions to scalable architecture for 
cloud data storage and processing

Minghua Chen
for contributions to delay-critical networked 
systems

Baoxing Chen
for contributions to integrated signal-power 
isolation and integrated magnetics

Zhihong Chen
for contributions to the understanding  
and applications of low-dimensional 
nanomaterials

The grade of IEEE Fellow recognizes exceptional distinction in the profession. It is conferred by the IEEE Board 
of Directors upon a person with an extraordinary record of accomplishments in any of the IEEE fields of interest. 
The total number of IEEE Fellows elevated in any one year must not exceed one-tenth of one percent of the total 
voting membership of the IEEE on record as of 31 December of the preceding year. In 2022, 311 were elevated 
to IEEE Fellow. To learn more about the Fellow program or to nominate, visit www.ieee.org/fellows.
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Hongsheng Chen
for contributions to electromagnetic metamaterial 
and invisibility cloak

Xinkai Chen
for contributions to nonlinear adaptive control 
and nonlinear observer design for mechatronic 
systems

Xiang Cheng
for contributions to vehicular communication 
channel modeling and system design

Alessandro Chiuso
for contributions to subspace and Bayesian 
identi�cation methods

Thomas Byunghak Cho
for leadership and contributions in CMOS 
RFIC design and commercialization of wireless 
mobile systems

Ki H Chon
for the development of novel algorithms to  
detect atrial �brillation from smart wearable 
devices

Chee-Yee Chong
for contributions to information fusion methods 
for multi-sensor tracking

Thomas C Clancy
for leadership in security and wireless 
communications

Holger Claussen
for contributions to small cell wireless network 
technology

Walter R Cleaveland
for contributions to veri�cation tools for �nite-
state and cyber-physical systems

Bruno Clerckx
for contributions to multi-antenna 
communications and wireless power 
transmission

Todd P Coleman
for contributions to biomedical signal processing 
and leadership in neuro-engineering

Sinem Coleri
for contributions to wireless technologies and 
sensor networks

Andrea Conti
for contributions to wireless communication and 
localization systems

Mauro Conti
for contributions to communications network 
security

Alessandra Costanzo
for contributions to nonlinear electromagnetic 
co-design of RF and microwave circuits

Linglong Dai
for contributions to massive MIMO

Luca Daniel
for contributions to modeling and simulation of 
electronic systems

Paul A Dayton
for contributions to contrast agents and contrast-
enhanced ultrasound in medical diagnostics  
and therapeutics

Riccardo Degaudenzi
for leadership in digital communication 
standards for satellite communications

F Levent Degertekin
for contributions to micromachined  
ultrasonic and optomechanical transducers  
and systems

Fang Deng
for contributions to permanent magnet drive 
design and control methodology

Massimiliano Di Ventra
for contributions to quantum transport in 
nanoscale systems and in-memory computing

Alexandros G. Dimakis
for contributions to distributed coding and 
learning

Sorin Draghici
for contributions to the analysis of high-
throughput genomics and proteomics data

Donald G Dunn
for contributions to process control systems

Trung Q. Duong
for contributions to cooperative communications 
and physical layer security

Tarek S El-Bawab
for contributions to the de�nition, recognition, 
accreditation criteria, and program development 
of modern network-engineering education

R Scott Erwin
for leadership and contributions to the 
development, implementation and on-orbit 
demonstration of spacecraft control technologies

Carol Y Espy-Wilson
for contributions to speech enhancement and 
recognition

Sonia A Fahmy
for contributions to design and evaluation of 
network protocols and sensor networks

Lingling Fan
for contributions to stability analysis and control 
of inverter-based resources

Martin Farach-Colton
for contributions to data structures for storage 
systems

Junlan Feng
for leadership in spoken dialog applications, AI 
platform, and network intelligence

Bonnie H Ferri
for contributions to hands-on learning and 
leadership in higher education

Cedric Fevotte
for contributions to nonnegative matrix 
factorization, source separation, and spectral 
unmixing

Alessandro Foi
for contributions to image restoration and noise 
modeling

Giancarlo-Fortino
for contributions to Engineering of IoT-enabled 
Wearable Computing Systems

Eric Fosler-lussier
for contributions to spoken language technology 
by integrating linguistic models with machine 
learning

Daniel J Friedman
for contributions to RFID and phase-lock-loop 
systems

Xiaoming Fu
for contributions to resource management in 
edge computing and networking

Ibrahim J Gedeon
for leadership in consumer-oriented applications 
of broadband communications

Apostolos Georgiadis
for contributions to designs of RF energy 
harvesting circuits

Tobias Geyer
for contributions to control and modulation of 
high-power converters

Simon J Godsill
for contributions to statistical signal processing 
for tracking and audio restoration

Nada Golmie
for contributions to wireless technologies and 
standards

Albert Guillen I Fabregas
for contributions to the analysis and design of 
wireless communication systems

Deniz Gunduz
for contributions to the foundations of source-
channel coding, cooperative and cache-aided 
communications

Chuanxiong Guo
for contributions to design of data center 
networking

Puneet Gupta
for contributions to design-technology co-
optimization of integrated circuits

Vijay Gupta
for contributions to networked and cyber-
physical systems

Edmundo A Gutierrez-d.
for contributions to education and infrastructure 
in the �eld of electron devices in Latin America

Junwei Han
for contributions to visual saliency detection and 
image understanding

Gerhard P Hancke
for contributions to secure and resilient wireless 
technology for the Industrial Internet-of-Things

Tony F Heinz
for contributions to spectroscopic techniques, 
nanophotonics, and optical nanomaterials

Jeffrey L Hesler
for contributions to development of terahertz 
components and instrumentation

Daniel Hissel
for contributions to the development of 
hydrogen-energy systems and their industrial 
applications

Torsten Hoe�er
for contributions to large-scale parallel 
processing systems and supercomputers

Heath F Hofmann
for contributions to electric machinery and drive 
systems

David A Horsley
for development of micro-electromechanical 
systems for ultrasonic transduction
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Steve Hranilovic
for contributions to optical wireless 
communication systems

Sun-Yuan Hsieh
for contributions to fault-tolerance for internet 
and cloud computing

Guohan Hu
for contributions to Spin-Transfer-Torque MRAM 
materials and devices

Qi Huang
for leadership in informatics for smart electric 
energy system

Jin Hur
for contributions to design of permanent magnet 
synchronous motors

Ihab F Ilyas
for contributions to data integration, data 
cleaning and rank-aware query processing

Tommaso Isernia
for contributions on antennas synthesis and 
inverse scattering problems

Mahesh A Iyer
for leadership in ASIC and FPGA Electronic 
Design Automation

Mathews Jacob
for contributions to computational biomedical 
imaging

Tseng King Jet
for contributions to permanent magnet machines 
and distributed energy resources

Jack L Jewell
for development of vertical-cavity surface-
emitting lasers

Yusheng Ji
for contribution to distributed computing in 
mobile and dynamic systems

Jian Xun Jin
for development of operational high-temperature 
superconducting power devices

Admela Jukan
for contributions to optical communications and 
networking

Murat Kantarcioglu
for contributions to data management and 
analytics

Soummya Kar
for contributions to distributed signal processing

Stamatis Karnouskos
for leadership in industrial cyber-physical 
systems and smart grids

Hideki Kawahara
for contributions to auditory-inspired speech 
signal processing and science

Kevin F Kelly
for contributions to compressive imaging

Andrew David Kent
for contributions to the application of spin-
transfer torques in nano-scale devices

Vinod M Khadkikar
for contributions to power quality solutions

Latifur R Khan
for contributions to stream analytics and 
ontology for big data

Aberrahmane Kheddar
for contributions to robotic haptics and 
humanoids

Robert I Killey
for contributions to digital signal processing for 
high-speed, nonlinear optical communications 
systems

Chul-Hwan Kim
for contribution to protective relaying methods to 
reduce power system outages

Jin-Woo Kim
for contributions to nanoscale fabrication of 
bio/nano-hybrid materials

William P King
for contributions to nano-scale measurements 
and nano-manufacturing

John Kitching
for contribution to Chip-Scale Atomic Clock and 
Atomic Magnetometer

Elisa Konofagou
for contributions to ultrasound for cardiovascular 
and cancer diagnosis, neuromodulation and 
brain drug delivery

Slawomir M Koziel
for contributions to modeling and optimization 
of microwave devices and circuits

Hariharan Krishnan
for contributions to connected vehicle safety 
systems

Katherine J Kuchenbecker
for contributions to interactive haptic systems 
and robotic touch perception

Sarah R Kurtz
for contributions to photovoltaic devices and 
systems reliability

Ioannis Kymissis
for contributions to thin-�lm electronics for 
displays and sensors

Michael Langberg
for contributions to the theory and practice of 
network coding

Buon Kiong Lau
for contributions to multi-antenna systems in 
wireless communications

Kang-Won Lee
for contribution to development of SDN and 
virtualization technologies for 5G wireless 
networks

Amir Leshem
for contributions to multi-channel and multi-agent 
signal processing

Yves Letraon
for contribution to software analysis and  
testing

Feifei Li
for contributions to database query processing 
and optimization, and to cloud database 
systems

Qing Li
for contributions to machine learning in 
multimedia, data mining and data  
warehousing

Zhijun Li
for contributions to control systems for wearable 
robotics and bio-mechatronics

Keqiu Li
for contributions to resource-ef�cient and QoS-
oriented cloud computing

Youfu Li
for contributions to active visual sensing

Yingbin Liang
for contributions to information theoretic 
methods for wireless systems

Shih-Chii Liu
for contributions to neuromorphic engineering

Tian-Hua Liu
for contributions to sensorless control for AC 
drives

Ping Liu
for contributions to permanent magnet research 
and magnetic nanoparticle synthesis and 
characterization

Shan Liu
for leadership in multimedia and multicore 
processors

David Lo
for contributions to synergizing software 
engineering and data mining

Hang-Ting Lue
for contributions to charge-trapping memories 
and 3D NOR �ash

Robyn R Lutz
for contributions to software requirements for 
safety-critical systems

Siwei Lyu
for contributions to digital media forensic 
technologies

Trevor L Maguire
for Leadership in the Development of Large 
Scale Real-Time Power Systems Simulators

Roland P Malhame
for contributions to mean-�eld games and 
stochastic hybrid systems

Shie Mannor
for contributions to reinforcement learning and 
decision-making under uncertainty

Zhuoqing Morley Mao
for contributions to performance and security  
of internet routing and mobile systems

Ignacio R Matias
for contributions to photonic sensor research 
and transference to industry

Saad Mekhilef
for contributions to control methods for 
photovoltaic systems and multi-level inverters

Igor Mezic
for contributions to modeling and control using 
Koopman operator techniques

Zetian Mi
for contributions to III-nitride photonics and  
clean energy

Silvestro Micera
for contributions to restoration of human 
sensorimotor functions using engineered 
neuroprostheses

Sudip Misra
for contributions to intelligent sensing in 
constrained IoT environments
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Moriyasu Miyazaki
for leadership in developments of  
airborne active-phased-array radars and  
satellite communication microwave  
subsystems

Hiroyuki Mizuno
for contributions to leakage current reduction in 
integrated circuits

Apurva N Mody
for leadership in cognitive dynamic spectrum 
sharing and standards

Webert Montlouis
for leadership in the development of radar 
systems

Masato Motomura
for contributions to memory-logic integration of 
recon�gurable chip architecture

Debargha Mukherjee
for leadership in standard development for 
video-streaming industry

Vittorio Murino
for contributions to signal processing for 
behavior analysis

Mukesh Nagpal
for contributions to economic and safe 
integration of distributed renewables in electric 
utility networks

Babak Nahid-Mobarakeh
for contributions to service continuity of electric 
motor drive systems

Sae Woo Nam
for pioneering development of superconducting 
single-photon detectors with applications 
to quantum communications and quantum 
computing

Abdolhosein Nasiri
for contributions to high power converters for 
energy storage systems and microgrids

Isaac R Nassi
for leadership in parallel and distributed systems 
and adaptive systems

Nassir Navab
for contributions to augmented reality in 
medicine and computer-assisted interventions

Krishna S Nayak
for contributions to real-time magnetic resonance 
imaging of the human heart and vocal tract 
airway

Jerald D Nespor
for contributions to Digital AESA Radar  
Systems

Philip G Neudeck
for contributions to silicon carbide electronics 
and crystal growth

Nathan R Newbury
for contributions to optical frequency comb 
metrology

Sam H Noh
for contributions to storage system software for 
�ash and nonvolatile memory

Yoshihiro Ohba
for contributions to standardization of network 
security protocols

Mario Paolone
for contributions to situational-awareness and 
control of power distribution systems

Sung Ik Park
for contributions to physical layer development 
of broadcast systems

Gianmario Pellegrino
for contributions to Synchronous Reluctance 
machines identi�cation and control

Thomas Penzel
for contributions to biosignal analysis for sleep 
medicine

Adrian Perrig
for contributions to network and system security

Anh-Vu H Pham
for contribution to organic packaging 
technologies

Gopal S Pingali
for contributions to hybrid cloud computing and 
real-time multimedia systems

Joyce Poon
for contributions to integrated photonics on 
silicon and resonant microphotonic devices

Eric Pop
for contributions to phase-change memory, and 
to the thermal science of nanomaterials and 
nanoscale transistors

Marjan Popov
for contributions to high-frequency transformer 
and circuit breaker modeling

Christophe Prieur
for contribution to nonlinear control systems

GuoJun Qi
for contributions to multimedia analysis and 
applications

Rajesh Rajamani
for contributions to vehicle control in intelligent 
transportation systems

Satish J Ranade
for contributions to integration of renewable  
and distributed energy resources into power 
systems

Clive Alan Randall
for contributions to the formulation, processing, 
and characterization of electroceramics

Arijit Raychowdhury
for contributions to energy-ef�cient adaptive 
integrated circuit design

Daniel Razansky
for contributions to multispectral optoacoustic 
tomography

Sorel Reisman
for leadership in design, implementation and 
adoption of open education resources

Christopher T Rodenbeck
for contributions to radar microsystems for 
ultrawideband and millimeter-wave  
applications

Haisheng Rong
for contributions to silicon photonics devices

Thomas A Runkler
for contributions to computational intelligence in 
clustering and control

Maryam Saeedifard
for contributions to modulation, control and 
protection of multilevel converters for high-
voltage DC transmission

Tara N Sainath
for contributions to deep learning for automatic 
speech recognition

Ricardo G Sanfelice
for contributions to hybrid feedback control 
systems

Bulent Sarlioglu
for applications of electrical drives in the 
aerospace industry

Mladen Sasic
for contributions to develpment of diagnostics 
testing of motor and generator windings

Tadashi Sawata
for contributions to motor drive systems for more 
electric aircraft

Peter J Seiler
for contributions to robust control theory and 
computational tools

Bernhard Sendhoff
for contributions to evolutionary optimization 
and its engineering applications

Devavrat Shah
for contributions to network and information 
science, inference and machine learning

Shiguang Shan
for contributions to visual signal processing and 
recognition

Heng Tao Shen
for contributions to multimedia content 
understanding and retrieval

Timothy P Sherwood
for contributions to computer system security and 
performance analysis

Steven J Simske
for contributions to anti-counterfeiting and cyber-
physical security

Hanumant Singh
for development of localization and mapping 
techniques and autonomous systems for marine 
and polar applications

Brij N Singh
for applications of electric drive to off-road 
vehicles

Kumar N Sivarajan
for leadership in optical networking

Florian Solzbacher
for the development of tools enabling applied 
and translational neuroscience and neural 
engineering

Narayan Srinivasa
for contributions to neural network and 
neuromorphic computing architectures, circuits 
and algorithms

Anurag K Srivastava
for contributions to electric grid resiliency

Thomas Stieglitz
for contributions to �exible micromachined 
neural interfaces and microimplants

Mark Stiles
for contributions to spintronics devices and data 
storage

Ad Stoffelen
for contributions to satellite wind measurement 
missions
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S Sudarshan
for contributions to query processing and 
optimization in databases

Nobuyuki Sugii
for contributions to fully depleted silicon-on-
insulator technology

Richard D Tabors
for development of technologies for real-time 
locational pricing of electricity for ef�cient 
electric power markets

Chuan Seng Tan
for contributions to wafer bonding technology 
for 3D packaging and integration

Juan D Tardos
for contributions to simultaneous localization 
and mapping with visual sensors

Daniel A Tazartes
for contributions to inertial sensors and 
navigation systems

Kiyohisa Terai
for contribution to optical �ber sensors and 
electrical discharge applications

Rajeev Thakur
for contributions to high-performance interfaces 
for scalable computing systems

Yonghong Tian
for contributions to knowledge-based visual data 
analysis

Hanghang Tong
for contributions to graph mining

Gregg E Trahey
for contributions to speckle tracking and 
acoustic radiation force impulse imaging in 
medical ultrasound

Ivor Tsang
for contributions to large-scale machine learning 
and transfer learning

Tetsuzo Ueda
for contributions to III-V compound 
semiconductor technologies

Shambhu J Upadhyaya
for contributions to the mitigation of insider 
attacks and malware in cyberspace

Elif Uysal
for pioneering contributions to energy-ef�cient 
and low latency communications

Mikhail Y Vaiman
for contributions to methods and software for 
real-time analysis and control of electric power 
systems

Pietro Valdastri
for contributions to medical capsule robots

Mikko E Valkama
for contributions to physical layer signal 
processing in radio systems

Daniel W Van Der Weide
for contributions to ultrafast terahertz electronics 
and biomedical applications of microwave 
technologies

Frank Van Diggelen
for contributions to assisted global navigation 
satellite systems for consumer applications

Marten Van Dijk
for contributions to secure processor design and 
encrypted computation

Mayank Vatsa
for contributions to secure biometric recognition

Ashok N Veeraraghavan
for contributions to computational photography 
and computer vision

Peter J Vetter
for leadership in broadband access technologies 
in advanced passive optical networks

Emmanuel Vincent
for contributions to audio source separation and 
challenge series methodology

Sriram Vishwantath
for contributions to information theory and 
coding for wireless communication systems

Dimitris Visvikis
for contributions to image reconstruction and 
analysis of positron emission tomography

Richard M Voyles
for leadership in the implementation of 
programs that foster robotics research and the 
robotics community

Valeriy V Vyatkin
for contributions to software development 
methods and practices in industrial automation

Christian Waldschmidt
for contributions to millimeter wave automotive 
radar sensors

Jingdong Wang
for contributions to visual content understanding 
and retrieval

Haifeng Wang
for contributions and leadership in natural 
language processing and AI technologies

Jun Wang
for contributions to low power disk storage 
system design

Guiling Wang
for contributions to distributed algorithm design 
for sensor networks and vehicular networks

Yu Wang
for contributions to domain speci�c accelerator 
design

Ping Wang
for contributions to radio resource allocation 
and performance modeling of heterogeneous 
wireless networks

Qing Wang
for contributions to polymer dielectrics for 
capacitive energy storage

May Dongmei Wang
for contributions to biomedical informatics and 
AI

Gregory F Welch
for contributions to tracking methods in 
augmented reality applications

Matthew A Wilkowski
for contributions to integration and 
productization of magnetics for power 
electronics

Rebecca M Willett
for contributions to the foundations of 
computational imaging and large-scale data 
science

Andrew Wolfe
for contributions in hardware code compression 
of embedded software power consumption 
analysis and optimization

Lei Wu
for contributions to stochastic modeling and 
optimization of power systems and large 
interdependent infrastructures

Cathy H Wu
for contributions to computational biology and 
data science

Peter Wurman
for contributions to computational auction, 
multiagent systems and robotics

Xing Xie
for contributions to spatial data mining and 
recommendation systems

Le Xie
for contributions to economic and secure 
operations of power systems and big data 
analytics

Huili Xing
for contributions to GaN high-electron-mobility 
transistors

Li Xiong
for contributions to privacy preserving and 
secure data sharing

Ying Xu
for contributions to knowledge discovery from 
biological data

Ruqiang Yan
for contributions to defect/fault detection and 
diagnosis of rotating machines

Zheng Yang
for contributions to wireless localization and 
sensing

Guang-Hong Yang
for contributions to fault tolerant control of 
dynamical systems

Zhiping Yang
for contributions to signal and power integrity in 
high-performance data center electronics

Ruigang Yang
for contributions to 3D computer vision and 
autonomous driving

Chunhua Yang
for contributions in intelligent control and 
optimization of complex industrial processes

Jianhua Joshua Yang
for contributions to resistive switching materials 
in memory and neuromorphic computing

Liangzhong Yao
for leadership in HVDC grid supporting 
integration of large wind farms

Xiaoning Ye
for contributions to high-speed interconnect 
design, optimization, and measurement methods

Lei Ying
for contributions to resource allocation in cloud 
computing systems and wireless networks
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Euisik Yoon
for contributions to bio-microelectromechanical 
systems (BioMEMS) technologies for opto-
electrical neural interfaces and micro�uidic 
biochips

Mohamed F Younis
for contributions to protocols, architecture, and 
analysis of multi-hop wireless networks

Jiguo Yu
for contributions to data storage and processing 
in cloud and social environments

Sandro Zampieri
for contributions to distributed and networked 
control

Carl M Zetterling
for contributions to silicon carbide devices

Xiuyin Zhang
for contributions to the design of �ltering 
antennas

Jun Zhang
for contributions to dense wireless networks

Liang Zhang
for contributions to non-orthogonal multiplexing 
technology in terrestrial broadcast and 
broadband systems

Guoying Zhao
for contributions to facial expression analysis 
and feature representation

Yefeng Zheng
for contributions to machine learning for medical 
imaging

Zhangdui Zhong
for contributions to theory, technology and 
development of mobile communications for 
railways

Anding Zhu
for contributions to behavioral modeling and 
digital predistortion of RF power ampli�ers

Jiang Zhu
for contributions to antenna design for wireless 
communications

Gil Zussman
for contributions to the design of wireless 
network systems
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Don Tan (Chair)

Joseph Hughes (Vice Chair)

George Arnold

Alessandro Astol�

Moises Cases

Steve Chung

Mariesa Crow

Miwako Doi

Robert Doverspike

William Emery

Prasad Enjeti

Robert Fagaly

Alejandro Frangi

Costas Georghiades

David Goodenough

Innocent Kamwa

Kasztenny Bogdan

Hai Li

Ahmed Louri

Fa-Long Luo

Gabriele Manganaro

Jovica Milanovic

Dejan Milojicic

Carlo Nucci

Maciej Ogorzalek

Douglas O’Shaughnessy

Anil Pahwa

Hong Qiao

Sundaram Ramesh

Teo�lo Ramos

C Reddy

Gamal Refai-Ahmed

Daniel Sabin

Samar Saha

Magdalena Salazar-Palma

Dominique Schreurs

Tomy Sebastian

Roy Streit

Akihiko Sugiyama

Peter Sutherland

Jan Sykulski

Wen Tong

Isabel Trancoso

Vijay Vittal

Rodney Waterhouse

Peter Winzer

Ruey-Beei Wu

Min Wu

Yuanyuan Yang

Daniel Yeung

Xinghuo Yu

Junku Yuh
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IEEE STAFF AWARD

During his 32 years of service, David Bankowski has provided 
leadership and support of critical IT infrastructure and opera-
tional services for IEEE. He led efforts to build the IEEE Data 
Center in 2001 and spent the last 2 decades focusing on provid-
ing the infrastructure necessary to ensure IT services were reli-
able and highly available to members and customers. He worked 
closely with the business to understand and deliver on their IT 
operational needs while concentrating on managing IT costs. 
His efforts to establish and maintain IEEE’s disaster recovery pro-

gram led to the reduction of service disruptions to IEEE’s criti-
cal customer facing services. The work he did with his team to 
organize IT’s preparedness helped IEEE get through the recent 
COVID-19 pandemic and the impact of Superstorm Sandy in 
2012. His leadership has also provided guidance for the initial 
expansion of on-premise services into the cloud.

Bankowski retired from IEEE in May 2021 as senior director of 
IT Operations and currently resides in Las Vegas, NV, USA.

William F. Hederman is an adjunct professor at the CSIS-Maxwell 
School joint program for International Relations in Washington, 
DC, USA. He is also executive vice president for external affairs 
for QCoefficient, Inc., a firm specializing in building-grid integra-
tion. He was a direct-report senior advisor to U.S. Secretary of En-
ergy Ernest Moniz, serving as chief architect of the groundbreaking 
Quadrennial Energy Review’s analytic framework and lead analyst 
on the in-country team sent to Ukraine in 2014–15 at President 
Poroshenko’s request, as well as on missions to the Baltics and Ger-
many. Earlier government service included establishing the U.S. 
Federal Energy Regulatory Commission’s (FERC’s) Office of Mar-
ket Oversight and Investigations during the Enron/California elec-
tricity crises and being the first energy budget analyst at the U.S. 
Congressional Budget Office. Other assignments included executive 

director, chief operating officer, and board member of the Inter-
national Energy Agency’s International Centre for Gas Technology 
Information and vice president at Columbia Energy Group.

Hederman began his engineering career at Bell Telephone Lab-
oratories and his policy career at the RAND Corporation. He has 
been designated an Exemplar of Public Service by the chairman of 
FERC and received a distinguished service award from the secre-
tary of energy. He serves on the nonpro� t boards of Engineers-on-
Deck and the College Robotic Football Conference. He earned 
degrees from MIT, Notre Dame, and Cal-Berkeley. He has taught/
lectured at the Wharton School of the University of Pennsylvania, 
Notre Dame, University of Virginia Law School, Penn Law, Stan-
ford, Harvard Kennedy School, MIT, University of Michigan, the 
National Defense University, and several other  universities.

2021 IEEE Eric Herz Outstanding Staff Member Award
Sponsored by IEEE

For leading the restructuring of the IEEE Data Center and ensuring its resilience and 
continuity of services for over two decades

For sustained leadership in addressing ethical issues related to energy technologies 
and public policy

David Bankowski

William F. Hederman

2021 IEEE Award for Distinguished Ethical Practices
Sponsored by the IEEE Ethics and Member Conduct Committee

IEEE AWARD FOR DISTINGUISHED ETHICAL PRACTICES
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Where technology and 
philanthropy intersect
Together, we deliver opportunity, innovation
and impact across the globe.

As the philanthropic partner of IEEE, we translate the values of our members 
and donors into social impact. In collaboration with IEEE, we connect more 
than 200 member-led initiatives with financing, expertise and philanthropic 
guidance. Help advance the IEEE mission with a donation.

Funds and Programs:
•  IEEE Awards: Medals, Technical Field Awards & Recognitions

•  IEEE PES Scholarship Plus Initiative

•  IEEE History Center and REACH 

•  EPICS in IEEE 

•  IEEE Smart Village 

•  And many more!

Join Us! 
To find your program, visit 
ieeefoundation.org/what-to-support

and impact across the globe.

As the philanthropic partner of IEEE, we translate the values of our members 
and donors into social impact. In collaboration with IEEE, we connect more 
than 200 member-led initiatives with financing, expertise and philanthropic 
guidance. Help advance the IEEE mission with a donation.

Funds and Programs:
IEEE Awards: Medals, Technical Field Awards & Recognitions

IEEE PES Scholarship Plus Initiative

IEEE History Center and REACH 

IEEE Smart Village 

And many more!

d your program, visit 
ieeefoundation.org/what-to-support

Illuminate

Educate

Engage

Energize

®

ieeefoundation.org
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IEEE President and CEO ................................................. K. J. Ray Liu
IEEE President-Elect .................................................... Saifur Rahman
IEEE Past President ............................................. Susan “Kathy” Land
Director & Secretary ................................................... John W. Walz
Director & Treasurer ............................................ Mary Ellen Randall
Director & Vice President, Educational Activities ...... Stephen M. Phillips
Director & Vice President, Member & Geographic 
 Activities ............................................................David A. Koehler
Director & Vice President, Publication Services 
 and Products ..................................................... Lawrence O. Hall
Director & President, Standards Association ........... James E. Matthews
Director & Vice President, Technical Activities ..................Bruno Meyer
Director & President IEEE-USA ............................. Deborah M. Cooper
Director & Delegate, Region 1 .................................Greg T. Gdowski
Director & Delegate, Region 2 .....................................Barry C. Tilton
Director & Delegate, Region 3 ............................ Theresa A. Brunasso
Director & Delegate, Region 4 ........................... Johnson A. Asumadu
Director & Delegate, Region 5 .....................................Bob G. Becnel
Director & Delegate, Region 6 ..................................... Timothy T. Lee
Director & Delegate, Region 7 .............................. Robert L. Anderson
Director & Delegate, Region 8 .....................................Antonio Luque
Director & Delegate, Region 9 .................................Enrique A. Tejera
Director & Delegate, Region 10 ................................. Deepak Mathur
Director & Delegate, Division I .................................Franco Maloberti
Director & Delegate, Division II ...................................... Ruth A. Dyer
Director & Delegate, Division III .............................Khaled Ben Letaief
Director & Delegate, Division IV ..........................Manfred J. Schindler
Director & Delegate, Division V .....................................Cecilia Metra
Director & Delegate, Division VI ......................... Paul M. Cunningham
Director & Delegate, Division VII ........................... Claudio Cañizares
Director & Delegate, Division VIII .......................Christina M. Schober
Director & Delegate, Division IX .....................................Ali H. Sayed
Director & Delegate, Division X .................................... Dalma Novak
Director Emeritus ............................................... Theodore W. Hissey

2022 IEEE Awards Board Committee 

Chair, Karen Panetta

Past Chair, Richard V. Cox
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Member-at-Large, Serge Demidenko

Member-at-Large, Elza Erkip

Member-at-Large, Lorena Garcia

Division Director & BoD Coordinator, Cecilia Metra

Region Director, Bob G. Becnel

Medals Council Chair, Amir G. Aghdam

Recognitions Council Chair, Celia L. Desmond

Technical Field Awards Council Chair, Peter Kennedy

AB Presentation and Publicity Chair, Irena Atov

AB Treasurer, John Kenneth (Ken) Pigg

AB Joint Awards with National Societies Standing Committee Chair, 
 Kukjin Chun

EAB/ARC Chair, Sundaram K. Ramesh

MGA/ARC Chair, Celia L. Desmond

USA/ARC Chair, Jason Hui

SA/ARC Chair, Yatin Trivedi

TAB/ARC Chair, Paolo Montuschi

Editor
Leslie Russell

Sr. Editor
Lynn Frassetti

Assistant Editor
April Compertore

Copy Editor
Brian Benbrook

Director and Periodical
Production Services

Peter Tuohy

Supervisor and Periodical
Production Services

Louis Vacca

Senior Art Director
Janet Dudar

Art and Production
Gail Schnitzer, Theresa Smith

Awards Program & Budget Manager
Keyana Tennant

Award Selection Cmte. Support
Kerry Ann Ward & Michael Markowycz

Advisory Board

Marybeth Denike
Director, IEEE Awards Activities

Donna Hourican
IEEE Staff Executive—
Corporate Activities

Karen Panetta
Awards Board Chair

Liz McCarthy
Executive Communications Manager

Awards Presentation 
and Publicity Committee

Irena Atov (Chair), Michael Andrews 
(Past Chair), Supavadee Aramvith, 
Maxine S. Cohen, Upkar Jit Singh 
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Stephen Welby
Executive Director

IEEE Operations Center
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Piscataway, NJ 08854-4141 USA
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2023 IEEE Vision, 
Innovation, and 
Challenges Summit

Engaging talks with world-class speakers, exciting con-
versations, awe-inspiring moments, meet and greets, 
and plenty of networking opportunities—the IEEE VIC 

Summit is “the experience 
of a lifetime.” This unique 
opportunity to connect 
with, learn from, and 
build partnerships with 
some of the most notable 

technologists in the world is a must-attend event!

Learn valuable insights on industry trends across di-
verse disciplines. Explore opportunities and challenges 
that lay ahead for engineers in a changing environ-
ment. Celebrate the pioneers that made it all pos-
sible with the presentation of medals at the Honors 
Ceremony.

This is a must-attend event!

For more information on this 2023 event, 
visit: https://corporate-awards.ieee.org/

Engaging talks with world-class speakers, exciting con-
versations, awe-inspiring moments, meet and greets, 

IEEE prohibits discrimination, harassment and bullying. For more information, 
visit http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
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