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LETTER FROM THE IEEE PRESIDENT AND AWARDS BOARD CHAIR

Dear IEEE Members, Honorees, Colleagues, and Friends:

Usually at this time every year, we would gather together to hear talks during the day at the IEEE Vision, Innovation, 
and Challenges (IEEE VIC) Summit from technologists working on cutting-edge projects in industry and academia. 
In the evening, we would gather to celebrate and marvel at the presentation of IEEE’s highest awards during the 
IEEE Honors Ceremony. Due to continued COVID-19 restrictions, this year’s event is a virtual one spanning three 
half-days and featuring a mix of speakers, panel discussions, and award presentations.

This event is a true celebration of the contributions of some of the greatest minds of our time who have made a 
lasting impact on society. This year we are presenting a new medal for the � rst time—the IEEE Mildred Dresselhaus 
Medal, named in honor of the late Institute Professor and Professor Emerita of physics and electrical engineering 
at the Massachusetts Institute of Technology, Mildred Dresselhaus. Known as the “queen of carbon science” 
based on her life-long research into the properties of graphite and carbon-based materials, Dr. Dresselhaus 
paved the way for the rise of nanotechnology and blazed a path for women in science and engineering. This � rst 
presentation of the Dresselhaus Medal is a good example of the Award Program’s continued efforts to ensure that 
everyone’s contributions are valued. Mildred was the � rst female recipient of the IEEE Medal of Honor in 2015, 
and now a medal has been added to the Awards Program’s portfolio in her honor.

We would like to extend our sincere gratitude to our generous awards sponsors, without whom these award 
presentations would not be possible. We would also like to thank all of the nominators, endorsers, volunteers, 
and professional staff for their dedication to making our Awards Program, along with the annual IEEE VIC Summit 
and Honors Ceremony, such a success. In addition, 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 engineers, technologists, scientists, and practitioners who truly exemplify the mission of the 
IEEE of advancing technology for the bene� t of humanity.

Thank you all for joining us as we celebrate these visionaries, leaders, and legends—our members and 
colleagues—whose achievements serve as an inspiration to the next generation of technologists.

https://corporate-awards.ieee.org

 Susan K. (Kathy) Land, Karen Panetta,
 2021 IEEE President and CEO 2021 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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11 May 2021—Day 1
8:30–8:40AM Welcome by IEEE President, Kathy Land
8:45–9:15 AM Featured Speaker: Stephen Ewell, CTA Foundation, 

“Technology for the Aging Population”
9:20–9:45 AM Featured Speaker: Mike Hollier, Dolby, 

“Dolby’s Journey Embracing Technology Disruptions”
9:50–10:05 AM  2021 Award Recognitions: Kristina M. Johnson, 

Raymond W. Yeung, and Kenichi Iga
10:10–10:25 AM  2021 Award Recognitions: TSMC, Evelyn L. Hu, and John D. Cressler
11:05–11:45 AM  Special Session: Glenn Zorpette, IEEE Spectrum; Ken McIntryre, MISO; 

and Mary Reidy, National Grid, “Renewables and the Future of the Grid”
11:45–12:00 PM  Award Recognition: Jacob Ziv, 2021 IEEE Medal of Honor Recipient
*Networking Session 9:45 AM–11:00 AM

12 May 2021—Day 2
6:30–6:35 PM Welcome by IEEE President-Elect, Ray Liu
6:35–7:05 PM Featured Speaker: Jonathan Chew, Disney, 

“3-Dimensional Storytelling: Breaking Rules and Restrictions”
7:05–7:35 PM  Special Session: Panel: Kent Dicks, Life365 and Pradeep Ray, 

University of Michigan Joint Institute in Shanghai Jiao Tong University, 
China, “Telehealth: World-Changing Technology”

7:40–7:55 PM  2021 Award Recognitions: Lisa T. Su, Kartik Kulkarni, and Edward C. Stone
8:00–8:15 PM  2021 Award Recognitions: Emmanuel Candès, Terence Chi-Shen Tao, 

and Justin Romberg; Elisabeth Paté-Cornell; and Jeffrey Dean
8:20–8:30 PM  2021 Award Recognitions: Ellume Health, Relativity Space
8:40–9:10 PM  Featured Speaker: Jayashri Ravishankar, University of New South Wales, 

Sydney, Australia, “Embracing a New Normal in Engineering Education”
9:15–10:00 PM  Special Session: Karen Panetta, Tufts University; Rashi Gupta, Vision Me-

chatronics Private, Ltd.; Mandeep Rai, Author; Melissa Sassi, IBM; 
Karl W. Reid, Sr., Vice Provost and Chief Inclusion Officer at Northeastern 
University, “Diversity & Inclusion: Insights, Challenges, and the Future”

*Networking 7:40 PM–8:40 PM

13 May 2021—Day 3
12:00–12:10 PM  Welcome by IEEE Executive Director, Stephen Welby
12:20–12:35 PM  2021 Award Recognitions: Praveen K. Jain, Nick McKeown, 

and Simon Haykin
12:40–12:55 PM  2021 Award Recognitions: Kaushik Rajashekara, James J. Coleman, 

and Henry Samueli
1:00–1:15 PM  2021 Award Recognitions: Ruzena Bajcsy, Evelyn H. Hirt, and 

Lewis M. Terman
2:05–2:45 PM  Special Session: Ann Delenela, Entergy; Mike Davis, alliantgroup; 

Diogo Mónica, Anchorage, “Cyber Security Awareness”
2:50–3:20 PM  Featured Speaker: Jeff Blankenberg, Amazon, “A Vision for the Future”
3:25–3:55 PM  Special Session: Cory Heizenrader, Heizenrader LLC and Mark Wehde, 

Mayo Clinic, “How XR Medical Applications are Transforming Healthcare”
3:55–4:00 PM Closing Remarks: IEEE President, Kathy Land
*Networking 12:20 PM –2:00 PM 

NOTE: All times are listed in Eastern Daylight Time

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

Stephen Ewell is 
executive director of 
the Consumer Tech-
nology Association 
(CTA) Foundation, 
a charitable founda-
tion with the mission 
of linking seniors and 
people with disabili-

ties with technology that can enhance their 
lives. They support programs providing inde-
pendence, purpose, and vital connections for 
people across the country. He was managing 
director of the InfraGard National Members 
Alliance, a public private partnership with 
the FBI focused on promoting and devel-
oping critical infrastructure protection, with 
86 chapters and more than 40,000 members. 
He has a bachelor's from Drew University 
and an MBA and a master's in informa-
tion and telecommunications systems from 
Johns Hopkins University's Carey Business 
School. He serves as cochair of the Forum 
on Aging, Disability and Independence at 
the National Academies of Sciences, Engi-
neering and Medicine and on the Advisory 
Councils for the Center for Inclusive Design 
and Engineering at the University of Colo-
rado and the Enhancing Neurocognitive 
Health, Abilities, Networks and Community 
Engagement at Weill Cornell.

Mike Hollier is vice 
president of tech-
nology innovation 
at Dolby Labs. His 
international career 
spans research leader-
ship, start-up, found-
er-sales, corporate 
venturing, multiple 

operational roles, and board service. With 
a passion for matching leading-edge tech-
nology innovation to impactful market op-
portunities, he has built new businesses and 
world-class teams across several disciplines. 
This has led to the creation of transforma-
tional new products and services supported 
by extensive new intellectual property. In his 
current role, Hollier leads teams working on 
spatial computing, orchestration of smart 
devices, audio analytics, and applied AI. He 
holds a bachelor’s degree in mechanical en-
gineering, a doctorate in electronic systems, 
and is a British Computer Society Medal 
recipient. He has served on the ITU-T 
CTO advisory board, as an advisor to the 
UK government on research investment via 
the Engineering and Physical Sciences Re-
search Council (EPSRC), and as a fellow of 
the University of Essex. 
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Jonathan Chew is a creative producer for 
Walt Disney Imagineering (WDI), work-
ing on inclusive strategies, making sure the 
Disney Parks and their stories are diverse 
and culturally relevant to today's global au-
dience. He studied Electrical Engineering 
at UCLA with a computer science special-
ization and biomedical focus. He worked at 
several leading companies in di� erent in-

dustries like Amgen and Raytheon and has held positions such as 
ride controls engineer, project coordinator, and program manager 
of the Blue Sky Innovation Studio at WDI. He worked on several 
exciting projects like Cars Land, Shanghai Disneyland, and the 
new Star Wars: Galaxy's Edge. He writes time-travel sci-�  stories 
with his wife and is a life coach and mentor for IEEE. Chew has 
also enjoyed speaking across the globe. He hopes to inspire you 
to create a more "Positopian" world, to rise in this coming year, 
and to help you realize your potential to build a big, beautiful 
tomorrow.

Mary Reidy has over 30 years of man-
agement experience in all aspects of the 
electric utility business. In her current role, 
she leads a program that supports a juris-
dictional team using advanced data analysis 
and key performance success factors. In ad-
dition, she is the cofounder of an annual 
Engineering Expo that provides continu-
ing education credits for professional engi-

neers wishing to maintain their licenses. She holds separate mas-
ters degrees in engineering and business; a doctorate from the 
Weatherhead School of Management at Case Western Reserve 
University, Cleveland, OH; and a Professional Engineer’s License 
(NY).

 Ken McIntyre has 25 years of experience 
in the power industry and energy sector as 
a grid operator, planner and design engineer, 
consultant, regulator, and executive. He has 
been in roles that foster the development of 
others while serving the community. He is 
executive director at the Midcontinent In-
dependent System Operator (MISO) where 
one of his roles is executive sponsor for MI-

SO’s “Operations of the Future.” This e� ort will prioritize invest-
ments that develop the people, processes, and tools required to oper-
ate the grid and market reliably and securely amidst the anticipated 
rapid adoption of technologies, changing generation mix and other 
industry changes. McIntyre was vice president and director of Stan-
dards and Compliance at the North American Electric Reliability 
Corporation (NERC) where he was an industry leader for the Elec-
tric Reliability Organization (ERO) heading up the core program 
responsibilities of NERC in standards, compliance and registration, 
and oversight of the seven NERC regional entities.

Kent Dicks is an award-winning serial 
entrepreneur and thought leader in the 
mobile and digital health space. He was a 
pioneer in the evolving mHealth � eld with 
his previous company, MedApps, which 
helped drive development of lower-cost, 
cloud-connected health solutions and pro-
vided the industry with alternatives to en-
able a proactive healthcare model. His desire 

to broaden accessibility to remote healthcare solutions led to the 
creation of Life365, Inc., of which he is the chief executive o�  cer 
and founder. Life365 has developed a highly scalable digital health 
platform that integrates and aligns devices, software systems, apps, 
and services with patient populations to drive the best user en-
gagement, promoting greater adoption and adherence, which re-
sults in better patient outcomes while reducing healthcare costs. 
A three-time recipient of Arizona Business Magazine’s annual AZ 
Business Leaders, Dicks has been recognized for his contribution 
to innovation in telehealth and expanding access to healthcare.

Glenn Zorpette is executive editor of 
IEEE Spectrum magazine. His interests in-
clude chipmaking, vehicles, nuclear and 
national-security technologies, audio elec-
tronics, DIY, war-zone reconstruction, 
technology applications in the developing 
world, and digital imaging.

His reporting for 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 Reporting, been a � nalist in the same category, and 
has won a Grand Neal Award, among other honors. A Fellow of 
the IEEE, he holds a bachelor’s degree in electrical engineering 
from Brown University.

Pradeep Ray is the director of the Cen-
tre for Entrepreneurship at the University 
of Michigan-Shanghai Jiao Tong University 
Joint Institute, China. He leads the multidisci-
plinary (engineering, healthcare, business and 
entrepreneurship, and social sciences) initia-
tive Technology Entrepreneurship for Sus-
tainable Development. He was founder/di-
rector of the WHO Collaborating Centre on 

eHealth at the University of New South Wales-Australia, where he 
is an Honorary Professor in the School of Public Health and Com-
munity Medicine. He cofounded the Yunus Social Business Centre 
in UNSW-Australia and led the WHO Research on the Assessment 
of e-Health for Health Care Delivery. Ray also led a number of 
international initiatives, such as the ITU-D/IEEE Mobile eHealth 
Initiative for Developing Countries and the Global Longitudinal 
Study on the Assessment of mHealth. He has been an IEEE Distin-
guished Lecturer on eHealth since 2014, founded and chaired the 
IEEE eHealth Technical Committee, and founded IEEE Healthcom.
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Jayashri Ravishankar is deputy head of 
school in the School of Electrical Engineer-
ing and Telecommunications at University 
of New South Wales (UNSW), Sydney. Her 
teaching and research interests include pow-
er system modelling, analysis and control, re-
newable energy integration, smart grids, and 
microgrids. Internationally recognized for 
the impact of her innovative, research-led, 

and highly e� ective teaching and leadership, she implements strat-
egies using technology innovations and industry partnerships to 
improve students’ active learning. By mentoring her students to fo-
cus on learning as future professionals, and by excelling in UNSW 
leadership and service roles, she shares her passion for engineering 
education and research. She has received the Senior Fellowship of 
the Higher Education Academy awarded by Advance HE (UK); 
Teaching Excellence Awards from the Faculty of Engineering; the 
UNSW-wide Teaching Excellence award; and the Australian Na-
tional Citation Award for University Teaching.

Rashi Gupta, known as “Batterywali of 
India,” is the pioneer of manufacturing of 
Advanced Lithium Batteries in India, along 
with the “World’s Smartest Lithium Bat-
tery.” An entreprenuer who has been fearless 
and ferocious in creating a brand for herself 
and the company in male-dominated � elds, 
she is founder and managing director of Vi-
sion Mechatronics Private Ltd., leading it 

to be a name to reckon with in the � elds of robotics, renewable 
energy, and energy storage. She became a prominent name in the 
renewable energy sector of India and was featured as Asia’s Most 
In� uential Women in Renewable Energy, 2020. She is a com-
mittee member of the Bureau of Indian Standards for Batteries, 
Energy Storage, and E-Mobility; International ElectroTechnical 
Commission; National Energy Storage Committee-FICCI; and 
chairperson, Energy Storage-International Solar Energy Society 
e.V. (ISES); CleanTech Business Club; Task Force-Energy Storage 
& Smart Energy; Women’s India CBC; and CBC Vice Chair, India.

 As IBM Z’s chief penguin, Melissa Sassi cre-
ated her own IBM penguin title and leads the 
Student & Entrepreneur Experience world-
wide at IBM. She’s a Call for Code Judge 
focused on solving the world’s challenges via 
tech innovation. She has created a variety of 
� agship events during her tenure with IBM, 
including CodeTheCurve, a hackathon that 
made the homepage of UN News; open-

source.com, for her e� orts to � ght COVID-19 through technology 
and data science; and the #Z4Good Ideathon, solving the world’s 
digital inclusion challenges through youth-led engagement. As ex-
ecutive producer of  The Human Code, an event she’s spearheading 
with celebrities such as Terence Lewis (Bollywood choreographer), 
she brings poetry, storytelling, dance, and music together in an ex-
periential, virtual event focused on inspiring greater diversity and 
inclusion in tech. She is an avid speaker on digital skills and inclusion, 
tech entrepreneurship, community building, youth empowerment, 
imposter syndrome, and personal branding.

A certi� ed diversity professional, Karl W. 
Reid is Senior Vice Provost and Chief In-
clusion O�  cer at Northeastern University 
and Professor of Practice in the Gradu-
ate School of Education in the College of 
Professional Studies. He served as the Ex-
ecutive Director of the National Society of 
Black Engineers (NSBE), marking his re-
turn to the organization that gave him his 

� rst major leadership experience 32 years earlier. Reid came to 
NSBE from the United Negro College Fund (UNCF), where he 
oversaw new program development, research, and capacity build-
ing for the organization’s 37 historically black colleges and uni-
versities He is the author of Working Smarter, Not Just Harder: Three 
Sensible Strategies for Succeeding in College…and Life. He is a fre-
quent contributor to the national diversity engineering dialogue 
and author of several commentary pieces, and he has been quoted 
in numerous articles in publications such as Forbes, The Wall Street 
Journal, U.S. News & World Report, and The Hechinger Report.

Mandeep Rai is a global authority on val-
ues, working with companies, institutions, 
and individuals around the world. She has 
traveled to more than 150 countries and 
reported as a broadcast journalist for the 
BBC World Service and Reuters, among 
other news outlets. She began her career 
in private banking at JPMorgan and later 
worked for the United Nations, the Euro-

pean Commission, and grassroots nongovernmental organizations 
before setting up the United Arab Emirate’s � rst media venture 
capital fund. Rai studied  philosophy, politics, and economics; has a 
master's in development from the London School of Economics; 
and completed an MBA at the London Business School, with a 
year at Harvard Business School and MIT. She also holds a doc-
torate in global values. She is the author of new book, The Val-
ues Compass: What 101 Countries Teach Us About Purpose, Life, and 
Leadership.

Karen Panetta is the IEEE Awards Board 
chair. As the � rst tenured female electrical en-
gineer in the ECE department at Tufts Uni-
versity, she promotes the interests of women 
in her � eld. She was the director for IEEE 
Women in Engineering (WIE), the largest 
international professional organization dedi-
cated to promoting women engineers and 
scientists, and served as editor-in-chief of 

IEEE Women in Engineering Magazine. She is the faculty adviser to the 
Tufts student chapters of the Society of Women Engineers and IEEE 
and founder of the nationally acclaimed Nerd Girls program, pro-
moting engineering disciplines to young students. An IEEE Fellow, 
she was awarded the 2013 IEEE Award for Distinguished Ethical 
Practices for exemplary contributions and leadership in developing 
ethics and social responsibility in students; received several NASA 
and NSF research grants, including the NSF CAREER Award; and 
was awarded the Presidential Award for Science and Engineering 
Education and Mentoring in 2011 by President Barack Obama.
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Je�  Blankenburg spent the early part of 
his career in digital advertising, building 
websites for Victoria’s Secret, Abercrom-
bie & Fitch, and Ford Motor Company, 
among others. He also spent eight years 
at Microsoft, primarily as an evangelist 
for any new technology he could get his 
hands on.  Today, he works on the Amazon 
Alexa team helping developers make Al-

exa even smarter. Blankenburg has also spoken at conferences 
all over the world, including London, Munich, India, Tokyo, 
Sydney, and New York, covering topics ranging from software 
development technologies to soft skill techniques. He also 
serves as an organizer for the Stir Trek conference.

Mark Wehde is chair, Mayo Clinic Division 
of Engineering; assistant professor of Bio-
medical Engineering, Mayo Clinic College 
of Medicine and Science; Fellow, Mayo Clinic 
Academy of Educational Excellence; associ-
ate lecturer, University of Wisconsin MBA 
Consortium program, and executive leader 
of a team of engineers, software developers, 
and project managers providing development 

and integration of technology solutions across the Mayo Clinic. He 
is on the Board of Governors for the IEEE Technology and Engi-
neering Management Society; an affiliate for the University of Min-
nesota Medical Industry Leadership Institute; and a member of both 
the FDA Center for Devices and Radiological Health Network of 
Digital Health Experts and the 5G-enabled Medical Device Work-
group. Wehde is a juror for the Medical Design Excellence Awards, the 
R&D 100 Awards, and the Edison Awards. He is an advisory board 
member for the Clinician Engineer Hub at Queen Elizabeth Hospital 
Birmingham, Imperial College London, and King’s College London.

Mike Davis is chief information security 
O�  cer (CISO) in alliantgroup’s Houston 
national o�  ce, operationalizing data security, 
privacy, and risk management and advising 
leadership on protecting critical informa-
tion resources and managing an enterprise 
cyber security portfolio. Davis’ and his secu-
rity team’s mission includes executing a risk-
based security strategy that supports enabling 

the company’s success objectives by securing and protecting both 
sensitive company and client information and resources. He is an 
experienced cybersecurity professional with 20+ years in several 
environments (commercial, military, and government) and diverse 
leadership positions: CISO, senior cyber technical authority, cyber 
security/risk management consultant, cyber program manager, and 
chief systems engineer, among others. Davis is a retired U.S. Navy 
Engineering Duty O�  cer and Federal Government employee (GS-
15). An IEEE Life Member, he supports several professional associa-
tions, including the FBI InfraGard and ISSA/ISC2.

A security strategist with expertise spanning 
across 20+ years in information technology, 
information security, and cyber/physical se-
curity management, Ann Delenela is vice 
president, information security, for Entergy, 
responsible for enterprise IT/OT cyber secu-
rity, physical security systems, and IT compli-
ance. She was appointed by the Department 
of Energy’s Secretary of Energy to the Elec-

tricity Advisory Committee, a group of selected thought leaders in 
the electricity sector; appointed by the Electricity Subsector Coor-
dinating Council to the NERC Electricity Information Sharing and 
Analysis Center Executive Committee, serving as chair for its Op-
erations, Tools and Technology Working Group; and an appointed 
member of the Texas Private Sector Advisory Council advising the 
governor’s office on homeland security issues. In 2017 Delenela was 
named one of the Top 10 Women Chief Information Security Of-
ficers to Watch by Chief Security Officer magazine.

Diogo Mónica (@diogomonica) is the 
cofounder and president of Anchorage 
(@Anchorage), the premier digital as-
set platform for institutions. He holds a 
doctorate in computer science from the 
Technical University of Lisbon and has 
worked in software security for over 15 
years. As an early employee at Square, he 
helped build security architecture that 

now moves US$100B annually. At Docker, he helped secure 
core infrastructure used in global banks, governments, and the 
three largest cloud providers.

Cory Heizenrader, president and CEO 
of Heizenrader LLC and VRARA Chair 
for Healthcare, has consulted and col-
laborated for over ten years with leading 
medical institutions and device manufac-
turers including Mayo Clinic, Cleveland 
Clinic, Medtronic, Becton Dickenson, GE, 
Philips, and others, to produce innovative 
and immersive medical education product 

solutions to accelerate understanding of anatomy and medical 
technology. His mission is to use innovation to globalize medical 
education, thus empowering caregivers with knowledge neces-
sary to make critical decisions and provide exceptional patient 
care. He holds a bachelor's degree in physiology and develop-
mental biology from Brigham Young University and considers 
his greatest success to be his wife and two children. 
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2021 IEEE MEDALS AND RECOGNITION RECIPIENTS

 IEEE Spectrum Technology in the
 Service of Society Award Ellume

 IEEE Spectrum Emerging Technology Award  Relativity Space

 IEEE Mildred Dresselhaus Medal  Kristina M. Johnson

 IEEE Richard M. Emberson Award  Lewis M. Terman

 IEEE Haraden Pratt Award  Evelyn H. Hirt

 IEEE Honorary Membership  Edward C. Stone

 IEEE Corporate Innovation Award  Taiwan Semiconductor 
  Manufacturing Company, Limited

 IEEE Theodore W. Hissey Outstanding Kartik Kulkarni
 Young Professional Award

 IEEE James H. Mulligan, Jr. Education Medal  John D. Cressler

 IEEE Medal for Environmental and Safety Technologies  Kaushik Rajashekara

 IEEE Richard W. Hamming Medal  Raymond W. Yeung

 IEEE Medal for Innovations in Healthcare Technology  Ruzena Bajcsy

 IEEE Jack S. Kilby Signal Processing Medal  Emmanuel Candès, 
  Terence Chi-Shen Tao, and Justin Romberg

 IEEE/RSE James Clerk Maxwell Medal  Evelyn L. Hu

 IEEE Jun-ichi Nishizawa Medal  James J. Coleman

 IEEE Robert N. Noyce Medal  Lisa T. Su

 IEEE Dennis J. Picard Medal for Radar Technologies  Simon Haykin

 and Applications

 IEEE Medal in Power Engineering Praveen K. Jain

 IEEE Simon Ramo Medal Elisabeth Paté-Cornell

 IEEE John von Neumann Medal  Jeffrey Dean

 IEEE Founders Medal Henry Samueli

 IEEE Alexander Graham Bell Medal  Nick McKeown

 IEEE Edison Medal  Kenichi Iga

 IEEE Medal of Honor  Jacob Ziv

Note: Due to the continuing COVID-19 pandemic restrictions, the 2021 IEEE Vision, Innovation, 
and Challenges Summit and Honors Ceremony is being held as a virtual event 11–13 May.
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Relativity Space is building humanity’s multiplanetary future. Found-
ed in 2015, Relativity Space is inventing a new approach to design, 
build, and � y rockets, starting with Terran 1—the world’s � rst entirely 
3D printed rocket, set to launch by the end of 2021. As a vertically 
integrated technology platform, Relativity is at the forefront of an 
inevitable shift toward software-de� ned manufacturing. By fusing 3D 
printing, arti� cial intelligence, and autonomous robotics, Relativity 
is pioneering the factory of the future. With an audacious mission 
and a world-class team, Relativity is disrupting over 60 years of aero-
space manufacturing, o� ering a radically simpli� ed supply chain and 
building a rocket with 100x fewer parts in less than 60 days. To date, 
Relativity has showcased sector-leading momentum with meaning-
ful technical, commercial, and infrastructure progress. It has an impres-
sive prelaunch customer base, including Lockheed Martin, NASA, 
Telesat, and Iridium,to name a few. The company’s long-term vision 
is to upgrade humanity’s industrial base on Earth and on Mars.

Tim Ellis is the Co-Founder and CEO of Relativity Space, the 
� rst autonomous rocket factory and launch services leader for sat-
ellite constellations. Disrupting 60 years of global aerospace man-
ufacturing, Relativity is developing the � rst and only aerospace 
platform to integrate machine learning, software, and robotics with 
metal 3D printing technology to build and launch rockets and 
other aerospace products in days instead of years, with the long-
term goal of building the future of humanity in space.

Since co-founding Relativity, Ellis has helped change the future 
of space exploration by expanding the possibilities of additive metal 
manufacturing. Under his leadership, Relativity developed the larg-
est robotic metal 3D printer in the world and tested its entirely 3D 
printed Aeon rocket engine over 190 times, on track to launch-
ing Relativity’s Terran 1, the world’s � rst 3D printed launch vehicle. 
Terran 1 has won publicly announced launch contracts to support 
Iridium, Telesat, Space� ight Industries, Momentus, and Mu Space.  

Ellis has testi� ed to the U.S. Senate on commercial space policy and 
is the youngest member on the National Space Council Users Advi-
sory Group by nearly two decades, directly advising the United States 
White House on all space policy. He also serves on the World Eco-
nomic Forum as a Technology Pioneer and has been honored as an 
MIT 35 Innovators Under 35 and “30 Under 30” from Business Insider, 
Forbes, and Inc. Magazine. Relativity is backed by Playground Global, 
Social Capital, Y Combinator, Mark Cuban, USC, and Stanford. 

https://www.relativityspace.com/terran

Early on in the COVID-19 pandemic, experts realized the vi-
tal importance of having access to fast, inexpensive, and accurate 
tests. Many people infected with the highly contagious disease 
were experiencing few or no symptoms and were spreading the 
illness without knowing it. Many tests sometimes took more than 
a week to deliver results—during which time dozens of people 
could be infected by an unsuspecting carrier. Ellume, in East Bris-
bane, Australia, began working on a fast and inexpensive at-home 
antigen test based on its existing digital diagnostic technology. 
The test is the � rst fully-at-home COVID-19 test to receive 
Emergency Use Authorization by the FDA in the United States. 
It is currently the only test authorized for use by people with and 
without symptoms. The test kit uses a nasal swab to gather a sam-
ple, which is then tested in an analyzer that connects to the user’s 
smartphone via Bluetooth. An app on the smartphone guides the 
user step-by-step through the testing process and delivers digital 
results in under 15 minutes. A clinical study in December 2020 
showed Ellume’s COVID-19 Home Test to have an overall sensi-
tivity of 95% and speci� city of 97%. 

Dr. Sean Parsons is the Founder, CEO, and Managing Director 
of Ellume, a digital diagnostics company that develops, manufac-
tures, and commercializes high-performance, connected products 
for health professionals and consumers. He is also co-inventor of 
Ellume’s pioneering quantum dot detection system and is listed 
on eight international patents. 

Earlier in his career, Parsons worked as an Emergency and 
Intensive Care clinician in major metropolitan hospitals in 
Queensland, Australia. He founded Ellume in 2010 after seeing 
the urgent need for smarter diagnostics while working on the 
front lines of Australia’s 2008 H1N1 pandemic. Today, he has more 
than a decade of experience developing faster, simpler, and more 
accurate diagnostics for in� uenza and other infectious diseases.

Parsons holds a Bachelor of Science (BSc), Dual Major – Physiol-
ogy and Biomedical Science with First Class Honors from the Uni-
versity of Queensland, and a Bachelor of Medicine and Bachelor of 
Surgery (MBBS), also from the University of Queensland. He is a 
graduate of the Australian Institute of Company Directors.

https://www.ellumehealth.com/covid19-response/#home-
covid

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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An agent of change within IEEE for decades, Lewis M. Terman 
has profoundly impacted the operation and success of many IEEE 
entities and has been a champion of humanitarian e� orts that 
helped establish IEEE’s mission of fostering technological innova-
tion and excellence for the bene� t of humanity. He has served as 
president of both the IEEE Solid-State Circuits Society and the 
IEEE Electron Devices Society, has been involved with practically 
all functions within the IEEE Technical Activities Board (TAB), 
including as TAB VP, and served as director of IEEE Division I 
and as chair of the IEEE Awards Board. Terman was IEEE presi-
dent in 2008, and he is currently secretary of the IEEE Society 
on Social Implications of Technology (SSIT). Terman played a 
key role in guiding the Solid-State Circuits Council’s transition 
to society status in the mid 1990s, leading a group to produce its 
constitution, by-laws, and a proposal to TAB for the transition. 
The conversion to the IEEE Solid State Circuits Society occurred 
in 1997 while Terman was vice president of the Council, and he 
became the � rst elected president of the Society. He received the 
IEEE Solid-State Circuits Award in 1995. During his involvement 
with the IEEE Electron Devices Society, he helped start six new 
conferences, and received the Electron Devices Distinguished 
Services Award in 1995. Terman is credited with the initiation of 
IEEE’s humanitarian e� orts, appreciating the potential of IEEE’s 
very diverse skill sets to impact areas that were not traditionally 
considered within IEEE’s realm, leading in 2011 to the creation of 
the IEEE Humanitarian Technology Activities Committee, which 
facilitates cross-disciplinary e� orts to examine systems and tech-
nologies to aid in humanitarian issues. He helped found the IEEE 
Global Humanitarian Technology Conference and is a founding 
contributor to the IEEE Humanitarian Technology Fund. Ter-
man has also been a very productive member of the IEEE SSIT, 
helping to improve the operations and image of the Society, and 
he received the Brian M. O’Connell SSIT Distinguished Service 
Award in 2016. In 2018, he was elected to the TAB Hall of Honor.

An IEEE Life Fellow and member of the U.S. National Acad-
emy of Engineering, Terman retired in 2006 as the Associate Di-
rector of the Systems Department at the IBM Research Division, 
Yorktown Heights, NY, USA.
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IEEE Richard M. Emberson Award
Sponsored by the IEEE Technical Activities 
Board

Scope: For distinguished service advancing the technical objectives 
of the IEEE.

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

An internationally recognized leader in engineering, education, the 
private sector, and government, Kristina M. Johnson has served as a 
role model for women in engineering and has helped increase the 
participation of underserved populations in science and technol-
ogy � elds. At the University of Colorado at Boulder, she cofounded 
and directed the U.S. National Science Foundation’s Engineering 
Research Center for Optoelectronic Computing Systems. She de-
signed a new class of optoelectronic light engines that enabled high-
quality, digital projection HDTV and helped advance 3D cinema 
applications. Johnson was the � rst woman to serve as dean of Duke 
University’s Pratt School of Engineering, where she established 
cross-disciplinary initiatives in photonics, bioengineering and bio-
logically inspired materials, and energy and the environment. The 
� rst woman provost at Johns Hopkins University, she led a universi-
ty-wide strategic planning process called Framework for the Future, 
which included the creation of the Mosaic Initiative to recruit out-
standing underrepresented faculty. As chancellor of the State Uni-
versity of New York, she developed a vision comprising individual-
ized education, innovation and entrepreneurship, and sustainability. 
One of her initiatives was PRODI-G (Promoting Recruitment, 
Opportunity, Diversity, Inclusion and Growth), which is designed 
to enable SUNY campuses to hire up to 1,000 early-to-mid-career 
professors over the next decade, including underrepresented popu-
lations and women in STEM disciplines. In 2009, she was appointed 
as the Under Secretary of Energy for Energy and Environment in 
the U.S. Department of Energy, directing a portfolio that included a 
base budget of US$116 billion with US$36 billion in ARRA fund-
ing research, development, demonstration, and deployment projects 
involving the U.S. national laboratories, universities, state and local 
governments, and private industry in renewable energy, carbon cap-
ture and sequestration, nuclear power, smart grid, and nuclear waste. 
She later founded Cube Hydro Partners, a company that builds and 
upgrades hydroelectric power plants with modern technology to 
help � ght climate change.

An IEEE Fellow and member of the U.S. National Academy of 
Engineering, the National Academy of Inventors, and the National 
Inventors Hall of Fame, Johnson was awarded the John Fritz medal 
in 2007. Johnson currently serves as the 16th President of The Ohio 
State University in Columbus, Ohio.

For leadership and technical contributions 
spanning academia, government, and 
business

For contributions to and leadership of 
multiple IEEE technical Societies, the 
Technical Activities Board, and IEEE 
humanitarian technology activities

Kristina M. Johnson Lewis M. Terman

IEEE Mildred Dresselhaus Medal
Sponsored by Google LLC
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Recognizing the value of being in a community that fosters involve-
ment in diverse technical interests, Evelyn H. Hirt’s dedication to 
IEEE has led to volunteerism at all levels, including local Sections, 
several IEEE Societies and Technical Councils, IEEE Eta Kappa Nu 
(HKN), most major boards, and two terms on the Board of Direc-
tors. With professional experiences bridging the industrial, govern-
ment, academic, and nonpro� t communities, Hirt’s career has fo-
cused on the expert delivery of technology-based solutions to meet 
customer needs, including creating and executing corporate strate-
gies for existing and new markets. Hirt joined IEEE as a student 
member in 1973, and in her subsequent 48 years of membership has 
impacted IEEE broadly and deeply across organizational units, vol-
unteers, and membership. Her areas of involvement include corpo-
rate and organizational unit management; technical activities includ-
ing conferences, publications, and standards; mentoring and career 
enhancement for the practicing engineer; issues involving women, 
minorities, and the disabled in engineering; assisting preuniversity 
students in understanding and preparing for engineering as a career; 
and mentoring engineering students. She has been earnestly involved 
in various activities within IEEE and HKN ranging from a wide va-
riety of local, regional, national, global, and corporate-level leadership 
positions. These IEEE volunteer opportunities include the  Honor-
ary Membership Committee (2021), IEEE-HKN President (2015), 
IEEE-USA President (2010), Region 6 Director (2003–2004), Edi-
tor-in-Chief IEEE Aerospace and Electronics Systems Magazine (2004–
2008), Nanotechnology Council Founding Secretary (2002–2003), 
and Section Chair (Richland, 2006 and Albuquerque, 1985/1986). 
She was an invited speaker on the value of mentorship at events for 
IEEE Young Professionals (2017) and IEEE Women in Engineer-
ing (2016). These volunteer contributions have sought to ensure that 
IEEE functions to serve the members, technical communities, and in 
ful� lling its mission to advance technology for humanity.

An IEEE Life Senior Member and recipient of the 2011 IEEE 
MGA William W. Middleton Distinguished Service Award, Hirt is 
currently a project manager with Battelle Paci� c Northwest Na-
tional Laboratory, and adjunct professor with the School of Engi-
neering and Applied Science at Washington State University, Tri-
Cities, Richland, WA, USA. 
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For steadfast service and leadership 
dedicated to the IEEE mission and members 
across all corporate, geographic, technical, 
and educational levels

Evelyn H. Hirt

IEEE Haraden Pratt Award
Sponsored by the IEEE Foundation

Scope: For outstanding volunteer service to the IEEE.

For decades of exceptional scienti� c and 
engineering achievements that have pro-
foundly impacted the world’s progress in 
space exploration

A giant in space science and science administration for over six 
decades, Edward C. Stone has provided invaluable leadership 
in space physics, groundbreaking space exploration missions, 
and the development of powerful telescopes for observatories. 
Stone has been involved in space research since starting out as a 
young investigator on earth reconnaissance and geophysical mis-
sions in the 1960s. Stone joined Caltech in 1964 and in 1972 
was appointed project scientist for NASA’s Voyager Mission. 
Voyager was an ambitious project to send two spacecraft with 
11 instruments each to � y by Jupiter and Saturn. In this role 
he coordinated the e� orts of over 100 scientists on 11 di� erent 
teams. Throughout the over 40 years of Voyager’s � ight, Stone has 
presented the mission’s discoveries that have revolutionized our 
concepts of the solar system with lucid and straightforward ex-
planations of everything from the volcanoes on Io to the nature 
of the edge of the heliosphere, the giant bubble of solar plasma 
that envelopes the planets. Both Voyager spacecraft continue to 
operate today. In 2012 Voyager 1 became the � rst human-made 
object to cross into interstellar space beyond the heliosphere, and 
Voyager 2 achieved the same milestone in 2018. Stone served as 
director of NASA’s Jet Propulsion Laboratory (JPL) from 1991 
to 2001, where he oversaw missions including the � rst successful 
landing of a rover on Mars, opening a new era of Mars explora-
tion. Stone’s management of JPL during the Cassini mission to 
Saturn made the successful international collaboration of NASA 
and the European and Italian space agencies possible. Stone also 
served on the board of directors of the California Association for 
Research in Astronomy, which has been responsible for build-
ing and operating the W.M. Keck Observatory on Mauna Kea, 
Hawaii. He currently serves as executive director of the TMT 
International Observatory, which is responsible for developing 
the Thirty Meter Telescope.

A member of the U.S. National Academy of Sciences, Stone 
is the David Morrisroe Professor of Physics and the vice provost 
for special projects at the California Institute of Technology, Pasa-
dena, CA, USA. 

Edward C. Stone

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.
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An expert in data management, transactions, and memory hard-
ware-aware data access, Kartik Kulkarni has helped engineer 
the massive scaling of the Oracle database engine by leveraging 
the hardware advantages of in-memory data storage and paral-
lel computing on thousands of server threads critical to meeting 
the needs of “big data” and real-time analytics. The algorithms 
coded by Kulkarni and his group are critical to the performance 
of transactions processed by the Oracle database, which has more 
than half of the market and enterprise data volume share in the 
world. Kulkarni has also been dedicated to using his expertise and 
in� uence in advancing technology for humanity. As chairman of 
the IEEE Humanitarian Activities Committee from 2019–2020, 
he directed IEEE’s portfolio of programs and multimillion-dollar 
project investments that leverage the worldwide IEEE member-
ship in applying and advancing technology solutions for sustain-
able development. In 2020, he led the IEEE member-driven 
COVID response by supporting 101 projects around the world. 
He has also chaired the IEEE SIGHT (Special Interest Group on 
Humanitarian Technology) Steering Committee, which created 
a network of 100 groups of engineers in 40 countries working 
on sustainable development. Through SIGHT, Kulkarni has pro-
vided young engineering professionals with meaningful engage-
ment opportunities in IEEE beyond just access to professional 
and technical resources. Kulkarni was honored in 2009 as one 
the IEEE Distinguished Student Humanitarians in the � rst IEEE 
Presidents Change the World Competition for leading a team of 
university student volunteers in developing electronic learning 
methods for children at the Ushas Center for Exceptional Chil-
dren in Hubli (Karnataka), India.

An IEEE Senior Member and immediate past chair of the 
IEEE Humanitarian Activities Committee, Kulkarni is the man-
ager of special projects with the Database Engine Team at Oracle 
Corporation, Redwood City, CA, USA. 

For contributions to the technical � elds of 
transactions and in-memory databases, as 
well as for enabling young professionals 
working on technologies for sustainable 
development

Kartik Kulkarni

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

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

For leadership in 7 nanometer semicon-
ductor foundry technology, enabling 
customers’ innovations in widespread 
applications

Taiwan Seminconductor 
Manufacturing Company, 
Limited

The pioneering e� orts of Taiwan Semiconductor Manufacturing 
Company (TSMC) in achieving 7 nanometer (7-nm) foundry 
technology is enabling its customers to produce groundbreak-
ing products, making a positive impact on consumers around the 
world. TSMC’s N7 was the world’s � rst 7-nm technology, de-
livering over a 330% improvement in routed gate density, and 
either a 40% performance improvement or over a 65% reduction 
in power consumption over TSMC’s 16-nm technology. TSMC’s 
pure-play foundry model is one of the key reasons for the tech-
nical and commercial success of N7. Without end-products of 
its own, TSMC’s success is solely dependent on its customers’ 
product successes, and the key technical decisions for N7 were 
driven by a customer-centric approach. To enable the success 
of N7, TSMC needed to deliver key technical innovations, on-
schedule performance, high yield, fast ramp-to-volume, and high 
volume. TSMC created a robust innovation engine to support its 
pure-play foundry model and it invests signi� cantly in explor-
ing alternative materials, transistor architectures, and processes for 
each new technology node. TSMC’s Open Innovation Platform 
reduces barriers for customers, enabling them to focus on their 
area of expertise without worrying about creating their own tools 
or intellectual property blocks to greatly accelerate product de-
velopment and innovation. TSMC’s design process technology 
co-optimization methodology reduces time-to-market and im-
proves manufacturability for higher yields and lower product costs 
and allowed TSMC to optimize the N7 standard cell recipe. The 
impact of TSMC’s N7 technology will continue to positively af-
fect people’s lives for years to come. TSMC’s N7 technology has 
unleashed amazing innovations in critical technology areas such 
as arti� cial intelligence, cloud computing, datacenters, advanced 
driver assistance systems, high-performance computing, 5G, and 
improving our proli� c smartphones in ways that would not be 
otherwise possible.

Founded in 1987 by Morris Chang and currently led by chair-
man Mark Liu and chief executive o�  cer CC Wei, TSMC is 
headquartered in Hsinchu, Taiwan, with global operations span-
ning Asia, Europe, and North America. 

IEEE Corporate Innovation Award
Sponsored by IEEE

Scope: For an outstanding innovation by an organization in an 
IEEE field of interest.
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Kaushik Rajashekara’s pioneering work in advancing transpor-
tation electri� cation technologies has been instrumental in im-
proving energy e�  ciency of land, air, and sea vehicles and reduc-
ing harmful emissions in the environment. His most signi� cant 
contributions have been in power and propulsion technologies 
for electric vehicles, such as General Motors EV1 and other com-
mercialized vehicles, to maximize e�  ciency and performance. He 
developed various control strategies, switching methods, and mi-
croprocessor implementation techniques for torque control of ac 
machines to maximize e�  ciency and to optimize performance of 
electric vehicle propulsion systems He also developed a method 
for disconnecting the battery from the rest of the propulsion sys-
tem and for charging the dc link capacitors in electric vehicles, 
enabling safe disconnection of the battery and for safely charging 
the dc capacitors after sudden connection of the battery to ca-
pacitors. These concepts are still being used today in electric and 
hybrid vehicles. Rajashekara has made signi� cant contributions to 
fuel cell vehicle propulsion systems and developed technologies 
for controlling the fuel cell stack power and relating stack current 
and hydrogen input. These have been used in many early fuel 
cell demonstration vehicles, including the � rst gasoline reformer-
based fuel cell vehicle. He also investigated various technologies 
and systems for the advancement of “more electric engines” and 
“more electric/hybrid electric aircraft.” These include power 
conversion and control strategies, e� ective management of power 
sharing between the high-pressure and low-pressure shafts, ar-
chitectures for more electri� cation and hybridization, powering 
critical loads during engine failure, and electric aircraft taxiing for 
reducing airport ground emissions. He has been a key proponent 
of hybrid � ying cars and vertical take-o�  and landing vehicles, 
which have the potential to reduce tra�  c congestion and, there-
fore, emissions. His work on subsea electrical systems, enabling 
electri� cation of oil and gas extraction, is helping to reduce emis-
sions and improve the safety of subsea oil and gas exploration.

An IEEE Life Fellow and member of the U.S. National Acad-
emy of Engineering, Rajashekara is a Distinguished Professor of 
Engineering with the Department of Electrical & Computer En-
gineering at the University of Houston, Houston, TX, USA. 

A world-renowned researcher in nanoscale-engineered silicon-
germanium (SiGe) electronics, John D. Cressler’s vocation in life 
has been educating and mentoring young people, and he has ex-
celled at that as one of Georgia Tech’s most decorated professors. 
Silicon-germanium alloys are a lower-cost alternative to expen-
sive compound semiconductor components but can still provide 
the performance necessary to enable the higher-frequency re-
quirements of today’s and the future’s wireless and wired com-
munications devices. As leader of one of the largest and most vis-
ible SiGe-focused research teams in the world, Cressler and his 
students at Georgia Tech have helped pioneer this emerging � eld 
that is providing the infrastructure to fuel the global communica-
tions revolution. During his tenure there, Cressler has introduced 
very popular courses. His “Introduction to the Microelectronics 
and Nanotechnology Revolution” is open to all majors/years, and 
he started the graduate-level “Silicon-based Heterostructure De-
vices and Circuits.” Both courses utilize textbooks that Cressler 
wrote, and they have been adopted at other universities. He also 
teaches his “Science, Engineering, and Religion: An Interfaith 
Dialogue” course within Georgia Tech’s Ivan Allen Liberal Arts 
College. This course is open to undergraduate students of all years 
and majors. Mentoring students is Cressler’s great passion, and he 
feels that his greatest accomplishments are measured by the suc-
cess of his students. His graduate students have become leaders in 
the most prominent electronics companies of the world, includ-
ing IBM, Intel, Texas Instruments, and National Semiconductor; 
many have received fellowships; and others have become profes-
sors and started their own businesses. He also has been asked on 
many occasions to share his thoughts on teaching, mentoring, and 
work-life balance with incoming Georgia Tech faculty, sta� , and 
students.

An IEEE Fellow and recipient of the 2013 Georgia Tech Class 
of 1934 Distinguished Professor Award, Cressler is the Schlum-
berger Chair Professor in Electronics in the School of Electrical 
and Computer Engineering and the Ken Byers Teaching Fellow 
in Science and Religion at the Georgia Institute of Technology, 
Atlanta, GA, USA. 

IEEE Medal for Environmental and 
Safety Technologies
Sponsored by Toyota Motor Corporation

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

For contributions to the advancement of 
transportation electri� cation technologies for 
the reduction of emissions and for improving 
energy ef� ciency

For inspirational teaching and mentoring 
of undergraduate and graduate students

Kaushik RajashekaraJohn D. Cressler

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

Scope: For outstanding accomplishments in the application of 
technology in the fields of interest of IEEE that improve the en-
vironment and/or public safety.
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For fundamental contributions to infor-
mation theory and pioneering network 
coding and its applications

Raymond W. Yeung

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

A world-renowned expert in information theory and cofounder 
of the � eld of network coding, Raymond W. Yeung has forever 
changed our understanding of network communication, impact-
ing error-correction coding, information security, wireless com-
munication, and data storage. His holistic approach to network 
communications, based on both fundamental theory and cutting-
edge practice, resulted in multiple novel research directions and 
in� uenced generations of researchers in several � elds. His work on 
network coding provided the foundations of the � eld, bringing 
information theory, coding techniques, and networking systems 
together in an unprecedented way. Yeung showed the necessity of 
jointly encoding two independent information sources inside a 
network. He developed a new theory for network communica-
tion with various collaborators in which by applying coding to 
data packets inside the network (network coding), information 
can be transmitted through the network at a higher rate. Yeung 
developed and spearheads the use of the BATS code, which solves 
the longstanding wireless multihop problem that arises with In-
ternet of Things and many other applications. This code has been 
adopted in Hong Kong government’s smart lamppost system, a 
major smart-city initiative. Yeung is currently working with an 
electric utility on the application of the BATS code in multihop 
powerline communication, with the aim of developing a tech-
nology that can bring Internet connectivity to people living in 
rural areas. Yeung has also made foundational contributions to 
the heart of information theory. Yeung introduced a geometri-
cal framework for the entropy function, in which he classi� ed 
such inequalities as “Shannon-type” and “non-Shannon-type.” 
Previously only Shannon-type inequalities were known, and 
it was widely believed that these comprise all the information 
inequalities that exist. Yeung discovered (with Zhen Zhang) the 
� rst unconstrained non-Shannon-type inequality, now known as 
the Zhang-Yeung inequality. This surprising result opened a new 
frontier in information theory and beyond.

An IEEE Fellow and recipient of the 2016 IEEE Eric E. Sum-
ner Award, Yeung is the Choh-Ming Li Professor of Information 
Engineering at the Chinese University of Hong Kong, Hong 
Kong, China. 

IEEE Richard W. Hamming Medal
Sponsored Qualcomm, Inc.

For pioneering and sustained contribu-
tions to healthcare technology fundamen-
tal to computer vision, medical imaging, 
and computational anatomy

Ruzena Bajcsy

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

Ruzena Bajcsy’s pioneering interdisciplinary achievements have 
been instrumental in developing computer vision, medical imag-
ing, and computational anatomy applications that are now rou-
tinely used to improve safety and reduce the cost of diagnostics 
and healthcare. Her landmark research in elastic matching and 
digital anatomy atlases gave rise to the discipline of computational 
anatomy, enabling exciting developments in medical imaging, in-
cluding fusion of multimodality data to assist diagnostic interpre-
tation, change-detection in serial studies, organ motion modeling 
to improve anatomic localization in surgical procedures, and the 
construction of probabilistic atlases. The digital anatomy atlases 
developed by Bajcsy serve as the mechanism through which novel 
sources of spatially indexed or image-based information may be 
linked with other databases so that new relationships may be de-
rived. In developing “elastic matching,” Bajcsy sought a method 
that would optimally balance the similarity induced between the 
registered image pair with the amount of deformation to the 
transformed image required to achieve the registration result. Her 
ideas caused a paradigm shift in medical image analysis, from slice-
by-slice, two-dimensional processing to fully volumetric analy-
sis in three-dimensional space, and was a precursor to the active 
contour and physics-based deformable models that are pervasive 
in the � eld today. Her deformable atlas-based parcellation of im-
ages into anatomic structures of interest enabled an automated 
approach to the regional quantitation of image signal values as 
well as morphology that remains the standard method for hy-
pothesis-driven analysis of neuroimaging data. She also pioneered 
the use of unobtrusive sensing for modeling human kinematics 
and dynamics using computer vision, wearable sensors, and mo-
bile devices to deliver new technology into clinical environments 
and homes to improve the well-being of the elderly and people 
with physical impairments.

An IEEE Life Fellow and member of the U.S. National Acad-
emy of Engineering and the National Academy of Medicine, Ba-
jcsy is a professor of electrical engineering and computer sciences, 
NEC Chair holder, and Director Emeritus of the Center for In-
formation Technology Research in the Interest of Science (CI-
TRIS) at the University of California, Berkeley, USA. 

IEEE Medal For Innovations 
in Healthcare Technology
Sponsored by the IEEE Engineering 
in Medicine and Biology Society
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Scope: For outstanding achievements in signal processing.

2021 IEEE MEDALS

Emmanuel Candès’, Terence Chi-Shen Tao’s, and Justin Rom-
berg’s remarkable line of research on compressed sensing (CS) 
is considered one of the most important developments in signal 
processing over the past 50 years impacting applications ranging 
from medical imaging to astronomy. While the concept of signal 
structure—that a complicated signal can be simpli� ed through a 
suitable transformation—had been a familiar concept in signal 
processing theory and applications, their work shows how this 
structure could be taken advantage of in acquisition. Their semi-
nal 2006 paper “Robust Uncertainty Principles: Exact Signal Re-
construction from Highly Incomplete Frequency Information,” 
published in the IEEE Transactions on Information Theory, demon-
strated that structured signals could be reconstructed perfectly 
from very few samples. While traditional sampling theorems rely 
on the signal being bandlimited or otherwise smooth, their results 
proved that the number of incoherent measurements su�  cient 
to capture a signal is determined by its complexity, a quantity 
roughly equivalent to the number of bits in an optimal compres-
sion of the signal. This, coupled with basic facts from modern 
approximation theory, demonstrated that severely undersampled 
signals can be reconstructed to high � delity in many situations of 
practical interest. Their e� orts spurred a � urry of research activity 
with hundreds of papers following up on their work and numer-

ous application domains trying to utilize their novel ideas. CS 
has enabled a paradigm shift in several areas, including wireless 
sensor networks, where it enables more e�  cient data aggrega-
tion and improved data recovery, and energy-e�  cient network 
routing protocols, reduced data transmission requirements, and 
improved network security. Perhaps the greatest success of CS to 
date is in MRI imaging, where the technology is used to shorten 
the imaging process drastically without any loss of image quality 
and while using conventional machines. In astronomical imaging 
the � rst images of black holes using the Event Horizon Telescope 
were based around CS reconstruction methods.

A member of the U.S. National Academy of Science, Candès 
is the Barnum-Simons Chair in Mathematics and Statistics and 
director of Stanford Data Science at Stanford University, Stanford, 
CA, USA.

A member of the Australian Academy of Sciences, Tao is a pro-
fessor and the James and Carol Collins Chair in Mathematics at 
the University of California, Los Angeles, Los Angeles, CA, USA.

An IEEE Fellow, Romberg is the Schlumberger Professor 
and the associate chair for research at the School of Elec-
trical and Computer Engineering and associate director for 
the Center for Machine Learning at the Georgia Institute of 
Technology, Atlanta, GA, USA.

For groundbreaking contributions to compressed sensing

Emmanuel Candès, 
Terence Chi-Shen Tao, and Justin Romberg

IEEE Jack S. Kilby Signal Processing Medal
Sponsored by the IEEE Jack S. Kilby Signal Processing Medal Fund
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For leadership in nanoscale science 
and engineering, and for seminal con-
tributions at the intersection of semi-
conductor electronics and photonics

Evelyn L. Hu

A pioneer in the development of semiconductor nanostructures, 
Evelyn L. Hu has been pivotal in pushing microelectronics to 
smaller size regimes for production of more-e�  cient, higher-
performance photonic devices. The techniques she has helped 
to develop have found broad use in patterning and sculpting 
semiconductor structures at the nanoscale, with an emphasis on 
low-damage techniques that preserve the photonic and electronic 
performance of the underlying materials. Bridging diverse � elds 
of applied physics, materials science, soft condensed matter, and 
electrical engineering throughout her career, Hu brought inter-
disciplinary teams together to match nanofabrication techniques 
with the integration of materials and devices that demonstrate 
exceptional electronic and photonic behavior for e�  cient control 
and coherent output of devices. Most well known for her seminal 
work in III-V and III-nitride semiconductors that e�  ciently in-
teract with light, her early work at Bell Labs included the applica-
tion of e-beam lithography for the nanofabrication of supercon-
ducting tunnel junctions and the dry etching of narrow silicon 
MOSFETs, laying the groundwork for electronic devices that 
are fabricated so small that quantum mechanical behavior comes 
into play. She played a central role in the University of California 
at Santa Barbara’s world-renowned Center for Quantized Elec-
tron Structures (QUEST) in developing appropriate processing 
techniques for patterning a wide variety of III-V semiconductor 
materials required to realize a full range of quantum electronic 
and optoelectronic devices. She has had great impact on today’s 
technologies, in particular III-nitride light emitting diodes, and 
her recent research at Harvard University is being applied to the 
emerging � eld of quantum technologies. Her breakthroughs in 
tightly con� ning light at the nanoscale, and e�  ciently coupling it 
to solid-state quantum photonic platforms, have led to discoveries 
in generating quantum light or storing quantum information in 
atomic-like spin states. 

An IEEE Life Fellow and fellow of the American Academy 
of Arts and Sciences, Hu is the Tarr-Coyne Professor of Applied 
Physics and Electrical Engineering at the John A. Paulson School 
of Engineering and Applied Sciences at Harvard University, 
Cambridge, MA, USA.

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

For contributions to the development of 
strained-layer semiconductor lasers

James J. Coleman

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

Ushering in a new era of laser design, James J. Coleman’s work on 
strained-layer semiconductor lasers has enabled high-power lasers 
for all-optical telecommunications systems and technologies we 
take for granted today such as DVD players and laser pointers. 
Coleman recognized early the importance of strained layer lasers 
as efficient sources in the 980-nm pump band of erbium-doped 
fibers and was the first to systematically study and demonstrate 
reliable strained-layer semiconductor layers operating in the 900-
1100-nm range using indium gallium arsenide quantum wells. His 
pioneering studies were the first to relate strain, performance, and 
reliability in this system and confirmed earlier predictions that 
threshold current densities are lower for these devices compared 
to unstrained lasers. These lasers are now widely used in fiber-optic 
telecommunications networks as pump sources for optical ampli-
fiers. The simple, all-optical erbium-doped optical-fiber amplifier 
has replaced more complex, more costly, and less reliable optical-
electrical-optical regeneration circuitry. Prior to Coleman’s work 
there had been theoretical predictions of the potential advantages 
of strained quantum-well lasers in the 980-nm band; however, his 
experimental work established their commercial viability, which 
was crucial for the acceptance of this technology. Today, virtu-
ally all semiconductor lasers routinely use strain-reduced valence 
band (hole) effective mass as a design variable. In his early career, 
Coleman contributed to the development of long wavelength 
telecommunication diode lasers grown by liquid phase epitaxy, 
and he was involved in early demonstrations of the effectiveness 
of metalorganic chemical vapor deposition (MOCVD) to make 
quantum well lasers, solar cells, and photodetectors with better 
performance characteristics. His more recent work includes high-
performance lasers, integrated lasers, and other photonic devices 
produced through selective-area epitaxy and novel growth pro-
cesses for quantum-dot lasers and other three-dimensional nano-
structures. Other commercial products also utilize his laser designs 
for applications in displays and information storage and retrieval.

An IEEE Fellow and member of the U.S. National Academy of 
Engineering, Coleman is the Presidential Distinguished Professor 
of Photonics at the University of Texas at Arlington, Arlington, 
TX, USA. 

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

Scope: For groundbreaking contributions that have had an excep-
tional impact on the development of electronics and electrical 
engineering or related fields.

2021 IEEE MEDALS
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With an accomplished research career in diverse signal process-
ing applications spanning over 50 years, perhaps Simon Haykin’s 
greatest impact has arisen from his contributions to radar signal 
processing, where he has advanced the theory and practice of radar 
and enabled new � elds. One such � eld is cognitive radar. Cogni-
tive radar is an intelligent system that is aware of its surrounding 
environment and uses prior knowledge as well as learning through 
interactions with the environment to adapt both its receiver and 
transmitter in response to statistical variations in the environment. 
It adapts itself in real-time, with the goal of meeting speci� c re-
mote-sensing objectives in an e�  cient, reliable, and robust manner. 
Haykin’s interest in applying some of the insights from neuro-
science to engineering, by combining ideas from statistical signal 
processing, stochastic control, and information theory, led to the 
concept of cognitive dynamic systems. His papers and books on 
this topic drove the creation of the cognitive radar � eld. Based on 
principles of cognitive and computational neuroscience, including 
the perception-action cycle, he proposed a Bayesian framework 
for cognitive radar tracking that employs closed-loop feedback to 
design the next illumination to maximize the information gained 
from the environment. His work allowed for the development of 
a complex form of the now-famous backpropagation algorithm, 
where neural networks are applied to classi� cation, clutter sup-
pression, image segmentation, and nonlinear � ltering for more 
reliable radar performance. The foundation for Haykin’s develop-
ment of cognitive radar was laid during his pioneering work on 
adaptive signal processing and its applications in radar technolo-
gies. His book Adaptive Filter Theory (Prentice-Hall) is one of the 
most important texts in this area. One notable contribution was 
that of the cubature Kalman � lter, which e�  ciently incorporates 
nonlinear dynamical models for sea clutter into adaptive � ltering 
and tracking systems. Haykin also led a large measurement cam-
paign with cross-polarized antennas that generated the prominent 
K-distribution model for the nonlinear dynamics of sea clutter. 

An IEEE Fellow and recipient of the 2016 IEEE James H. 
Mulligan, Jr. Education Medal, Haykin is an Emeritus Professor 
with the Department of Electrical and Computer Engineering at 
McMaster University, Ontario, Canada. 

A pioneering engineer in the semiconductor industry and a 
trusted leader, Lisa T. Su’s technical and business expertise has 
positioned Advanced Micro Devices (AMD) at the forefront of 
high-performance computing, contributing to the growth of the 
semiconductor industry and fueling industries that rely on ad-
vanced computing systems to innovate their business. When Su 
became chief executive o�  cer of AMD in 2014, she set a clear 
strategy to deliver leadership products to the high-performance 
PC, gaming, and data center markets. Early on she focused AMD 
on its core competency of building great high-performance com-
puting solutions. Her three priorities were building great products, 
deepening customer relationships, and simplifying AMD’s busi-
ness. To build great products, she refocused and streamlined R&D 
by changing AMD’s CPU core roadmap to focus on a scalable de-
sign (Zen) and a consistent cadence of new product introductions. 
She deepened customer relationships to make AMD the provider 
of choice to many of the industry’s biggest technology companies, 
such as a partnership that helped Microsoft expand from a game-
console customer to include Microsoft Azure cloud services and 
Microsoft Surface computers. She simpli� ed AMD’s business by 
revamping the company to align with the new strategy while 
ensuring the business could move as quickly as possible to address 
evolving customer and market needs. The successful execution 
of these priorities has resulted in tremendous economic impact. 
Other relationships fostered by Su include AMD joining the U.S. 
Department of Energy, Oak Ridge National Laboratory, and Cray 
to announce what is expected to be the � rst exascale-class U.S. 
supercomputer and a partnership with Lawrence Livermore Na-
tional Laboratory to use AMD processors to power El Capitan, 
which is projected to be the world’s most powerful supercom-
puter with peak performance expected to exceed 2 exaFLOPS. 
While with IBM, Su was instrumental in the IBM-Sony-Toshiba 
alliance that led to the CELL microprocessor and its key role in 
the Sony PlayStation 3.

An IEEE Fellow and member of the American Academy of 
Arts and Sciences, Su is president and chief executive o�  cer of 
AMD, Austin, Texas, USA. 

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

IEEE Robert N. Noyce Medal
Sponsored by Intel Corporation

For contributions to the development of the 
theory and practice of radar, especially 
cognitive radar and adaptive � ltering

For leadership in ground-breaking semi-
conductor products and successful business 
strategies that contributed to the strength 
of the microelectronics industry

Simon HaykinLisa T. Su

Scope: For exceptional contributions to the microelectronics in-
dustry.

Scope: For outstanding accomplishments in advancing the fields of 
radar technologies and their applications.
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For over forty years, Elisabeth Paté-Cornell has been at the inter-
national forefront of applying probabilistic risk analysis methods 
to complex systems and system engineering problems, includ-
ing space, medicine, energy, and cyber security. Historically, risk 
has been estimated as a single probability of failure or as a mean 
of potential losses. The probabilistic method, however, considers 
the di� erent failure scenarios and describes their consequences 
as a distribution function, which is extremely useful in making 
systems-level decisions. While Paté-Cornell has worked tirelessly 
to enhance the theory of engineering risk analysis, she has also 
focused on practical, real-world solutions as the ultimate goal. One 
hallmark of her work has been a strong emphasis on the link be-
tween organizational factors, human behaviors—including what 
we now call “safety culture”—and the system performance and 
failure risk. Her work has made it possible to understand the un-
derlying causes of accidents (for instance, on o� shore oil platforms) 
and, looking forward, to show the range of possible outcomes un-
der real-world uncertainty to give a manager or decision maker 
deep insight into possible consequences. Her contributions to so-
ciety in understanding and managing risks include the optimiza-
tion of warning systems (when to issue alerts to allow for proac-
tive defenses), the mitigation of patient risks in anesthesia, and the 
evaluation of the risks of failure of the thermal protection system 
of NASA’s Space Shuttle. She also explored and developed risk 
insights in the airline industry, including a risk-analysis approach to 
tradeo� s (for example, between schedule delays and maintenance). 
She also published several papers on nuclear safety and analyzed 
the reactions from the public, the media, and government agen-
cies to the Three-Mile Island, Chernobyl, and Fukushima nuclear 
accidents. Her recent work has focused on improvements of the 
monitoring of satellites to avoid collisions in low-earth orbit and 
on the use of game theory in risk analysis with applications that 
have included counterterrorism, and cyber security.

A member of the U.S. National Academy of Engineering and 
the French Académie des Technologies, Paté-Cornell is the Burt 
and Deedee McMurtry Professor in the School of Engineering 
and Founding Chair of the Department of Management Science 
and Engineering at Stanford University, Stanford, CA, USA. 

For sustained leadership in developing 
theory and applications of probability 
and risk analysis for the design and 
evaluation of complex engineering 
systems

Elisabeth Paté-Cornell

IEEE Simon Ramo Medal
Sponsored by Northrop Grumman Corporation

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

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

Praveen K. Jain has revolutionized many aspects of high-frequency 
power conversion technology with innovations that have found 
application in the space, telecommunications, computer, induc-
tion melting, and renewable energy industries. Jain was one of the 
first researchers to solve the long-standing problems in the start-
ing of thyristorized series-tuned induction melting power supply 
systems. The inverter circuit con� gurations he proposed were ap-
plied worldwide by the induction heating industry in the design 
of a wide range of power supplies. Jain’s new class of ac-to-dc 
converter topologies provided a breakthrough in the design of 
compact, lightweight, and e�  cient power supplies for high-fre-
quency power distribution systems in space applications, includ-
ing Canadarm2 of the International Space Station. Jain was one 
of the � rst researchers to take advantage of high distribution fre-
quency in utilizing a single resonant conversion stage to achieve 
near-unity power factor and regulated output dc voltage in a 
high-frequency ac-to-dc converter. He also led the development 
of asymmetrical pulse-width modulation control techniques for 
high-density power supplies for telecommunications, improving 
on conventional resonant converters based on variable frequency 
control. Jain’s innovative digital control techniques revolutionized 
the design of multiphase buck converters in computer applica-
tions. The patented technology, adopted by most chip manufac-
turers, has been incorporated in the development of digital power 
controllers with ultra-fast dynamic response for the computer mi-
croprocessors. Jain also developed new power converter topolo-
gies and control techniques for photovoltaic (PV) microinverters. 
Through his novel just-in-time-energy-balance techniques, the 
required amount of energy storage capacitors in single-phase PV 
inverters has been reduced by a factor of more than 1,000 with-
out using additional conversion stages. This has revolutionized the 
design of PV microinverters. He is the founding director of the 
Centre for Energy and Power Electronics Research (ePOWER) 
at Queen’s University, which is one of the top power electronics 
research centers in the world. 

An IEEE Fellow and recipient of the 2017 IEEE Canada Power 
Medal, Jain is a professor and Tier-1 Canada Research Chair at 
Queen's University, Kingston, Ontario,  Canada.

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

For contributions to the theory and 
 practice of high-frequency power- 
conversion systems

Praveen K. Jain

2021 IEEE MEDALS
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With a persistent vision to pursue the most advanced technology 
to deliver the most competitive solutions for bandwidth and con-
nectivity, Henry Samueli’s founding and leadership of Broadcom 
has resulted in communications products that have touched vir-
tually every person in the world. Broadcom’s semiconductor de-
vices play a key role in millions of communication infrastructure 
equipment boxes (transceivers, switches, routers, controllers) that 
make up the global Internet network and in billions of consumer 
electronics devices (smart phones, set-top boxes, tablets, laptops, 
desktop computers, IoT devices) that connect to this network. 
From the early days of Broadcom, Samueli used his depth and 
breadth of knowledge spanning digital signal processing, digital 
integrated circuit design, and analog radio-frequency (RF) cir-
cuit design to provide a roadmap for combining analog, RF, and 
digital processing on a single chip using state-of-the-art CMOS 
technology, resulting in the highest levels of integration. These 
system-on-a-chip (SOC) products contain billions of transistors 
integrating complex analog and digital circuits all in one device. 
These devices literally address every aspect of digital communi-
cation from wired to wireless, from copper and coaxial cable to 
� ber, and over extremely short distances to long haul. Samueli was 
personally responsible for building a very strong engineering cul-
ture of open communication and cooperation at Broadcom. He 
devised a unique and e� ective yearly companywide technology 
review program that enabled him to update his understanding 
of every engineering project and set the company’s technology 
direction. His techniques also greatly increased engineering ef-
� ciency, teamwork, and productivity. Samueli has also made major 
societal, educational, and economic impact through his philan-
thropy work, donating over US$800M to various organizations 
focusing on STEM education, underserved youth, and integra-
tive health. By endowing the Samueli Schools of Engineering 
at UCLA and UC Irvine, he has helped to ensure that future 
generations of students will be able to receive the same great edu-
cation that he did.

An IEEE Fellow and member of the U.S. National Academy of 
Engineering, Samueli is chairman of the board of Broadcom Inc. 

 A member of Google’s early group of employees, Jeffrey Dean has 
been integral to the success of the company’s powerful distrib-
uted computing capabilities and use of artificial intelligence (AI) 
systems benefitting a wide range of applications. Dean co-led the 
design and implementation of five generations of Google’s crawl-
ing, indexing, and query serving systems, covering two to three 
orders of magnitude growth in number of documents searched, 
number of queries handled per second, and frequency of updates 
to the system. He also co-led in the design and implementation 
of Google’s initial advertising system as well as the earliest ver-
sion of the AdSense for Content product, aspects of the initial 
production serving system for the Google News product, and he 
has worked on search ranking algorithms and the first generation 
of the automated job scheduling system for managing clusters of 
machines. He also co-led in the design and implementation of 
protocol buffers, used extensively at Google and across the in-
dustry (through their open-sourced implementation) for almost 
all remote procedure call protocols for client-server communica-
tion as well as persistent storage of structured data. Dean (with 
colleague Sanjay Ghemawat) also co-led the conception, design, 
and implementation of much of Google’s revolutionary web-scale 
computing infrastructure, which has helped realize the potential 
of cloud computing. Dean then transitioned to machine learn-
ing and artificial intelligence, helping co-develop two generations 
of systems for the large-scale training and deployment of deep 
learning systems such as DistBelief and TensorFlow, which is an 
open-source project. These systems have demonstrated how AI 
can advance applications such as computer vision, speech, ma-
chine translation, and natural language processing. Dean now 
leads Google Research, a ~3,500 person organization dedicated 
to basic computer science and AI research, which among many 
other things does research into basic machine learning algorithms 
and systems and their applications, from medical analysis to image 
recognition and language translation.

A member of the U.S. National Academy of Engineering, 
Dean is a Google Senior Fellow and senior vice president for 
Google Research and Google Health at Google, Mountain View, 
CA, USA. 

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

IEEE John von Neumann Medal
Sponsored by IBM Corporation

For leadership in research, development, 
and commercialization of broadband com-
munication and networking technology with 
global impact

For contributions to the science and engi-
neering of large-scale distributed computer 
systems and arti� cial intelligence systems

Henry SamueliJeffrey Dean

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

Scope: For outstanding contributions in the leadership, planning, 
and administration of affairs of great value to the electrical and 
electronics engineering profession.
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Kenichi Iga’s pioneering development and continuous improve-
ment of the vertical-cavity surface-emitting laser (VCSEL) has pro-
vided an indispensable technology powering applications ranging 
from short-range optical communications to high-speed printers 
and facial recognition sensors in smart phones. In 1977 Iga pro-
posed the VCSEL and two years later he demonstrated a current-
driven VCSEL at 77K. His goal was to change the direction of the 
light output from parallel to the substrate surface as in conventional 
edge-emitting lasers to perpendicular to the substrate surface. This 
format provided advantages including: a maximum operating pow-
er that was not limited by catastrophic optical damage of the exit 
aperture as in edge-emitting lasers, lower-cost production because 
testing can be performed while the devices are still in wafer form, 
and more reliable operation. Iga and his team worked to overcome 
challenges in improving the technology and recorded many mile-
stones in VCSEL development. He succeeded in achieving contin-
uous surface emission at room temperature of 850-nm band, which 
demonstrated the potential of VCSELs as an engineered semicon-
ductor laser for the photonics community. He achieved the first 
room-temperature operation of 1300-nm lasers in 1993. Iga has 
demonstrated many unique features of VCSELs, including circular 
output beam, ultra-low-threshold current, ultra-low driving power 
consumption, dynamic single-frequency operation, and high-speed 
modulation, all originating from a short cavity length and a small 
cavity volume. He also introduced highly reflective semiconductor 
multilayered distributed Bragg reflectors and multi-quantum-well 
high-gain media into VCSELs, a proof-of-concept experiment of 
wavelength tunable VCSELs, and two-dimensional integration and 
operation of VCSEL arrays. The first high-volume commercial use 
of VCSELs was as the light source for high-speed LAN. Another 
commercial use of VCSELs was in computer mice, where the small-
diameter circular beam and low power consumption made them 
ideal for precise pointing functions. The VCSEL arrays developed 
by industries world-wide significantly improved the performance 
of laser printers and sensors and led to today’s smartphones employ 
hundreds of VCSEL chips for facial recognition applications.

An IEEE Life Fellow and foreign member of the U.S. National 
Academy of Engineering, Iga is Professor Emeritus and former 
president of theTokyo Institute of Technology, Tokyo, Japan. 

For pioneering contributions to the con-
cept, physics, and development of the 
vertical-cavity surface-emitting laser

Kenichi Iga

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

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

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

Nick McKeown’s high-speed switch and router design and soft-
ware-defined networking innovations have highlighted a career 
dedicated to making the Internet faster, more reliable and secure, 
and scalable. An Internet router pioneer, McKeown incorporated 
a blend of creative algorithms, deep theoretical analysis, proto-
type building, and technology transfer to address the performance 
bottlenecks that routers faced. He demonstrated that full utiliza-
tion can be accomplished with input-queued switches using suit-
able scheduling and worked on combined input-output queued 
switches and multicast switch scheduling. This established switch 
scheduling as an active field of research. Among his many router 
accomplishments was Tiny Tera, a small packet switch with ap-
proximately 1 terabit of bandwidth, which included many inno-
vations such as a new circuit for designing a programmable prior-
ity encoder and an unusual clock distribution scheme. McKeown 
has also led the emergence of software-defined networking 
(SDN) as an exciting research area for the Internet community 
that has changed how networks are designed, built, and operated 
to provide scalability to achieve business agility. SDN gives net-
work owners and operators more control of their infrastructure, 
allowing customization and optimization while reducing overall 
capital and operational costs. Critical to the success of cloud com-
puting, SDN also allows service providers to create new revenue 
opportunities at an accelerated pace. McKeown worked tireless-
ly for SDN’s acceptance, including helping to create the Open 
Networking Foundation dedicated to the promotion and adop-
tion of SDN. His efforts resulted in companies including Google, 
Amazon, NTT Communications, Microsoft, and China Unicom 
deploying SDN in their data centers and networks. McKeown’s 
contributions to SDN technologies include its architecture and a 
solid intellectual foundation supporting it; networking slicing and 
virtualization; a protocol-independent programming language; 
open-source systems including switches, controllers, compilers, 
and apps; and a variety of SDN applications for wired and wire-
less networks including rigorous network verification and testing.

An IEEE Fellow and member of the U.S. National Academy 
of Engineering, McKeown is the Kleiner Perkins, May� eld, and 
Sequoia Professor of Electrical Engineering and Computer Sci-
ence at Stanford University, Stanford, CA, USA. 

IEEE Alexander Graham 
Bell Medal
Sponsored by Nokia Bell Labs

For contributions to Internet router archi-
tecture and software-de� ned networking

Nick McKeown
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An international icon of information theory, Jacob Ziv’s innova-
tive tools for practical data compression enable the fast and ef-
ficient transfer of files over the Internet we now take for granted 
and revolutionized how we store information. Ziv is best known 
for his development, with Abraham Lempel, of the Lempel-Ziv 
(LZ) algorithms. The LZ algorithms changed the way communi-
cations and data storage and processing systems are conceived and 
have had an immense impact on the daily lives of computer users 
and on the operations of commercial electronic products world-
wide. The advancements in computing and communications 
technology continuously pose extremely severe demands on stor-
age, bandwidth, and transmission speed, and LZ compression has 
played a pivotal role in meeting these demands, making the use 
of lossless data compression pervasive in day-to-day computing.

Prior to the LZ algorithms, data compression methods were 
centered on communication sources with known stochastic 
structure. However, in the real world, communication channels 
and sources often fail to have such structure. The � rst practical 
error-free compression algorithm, the Hu� man code, was not 
computationally e�  cient and required knowledge of the statistics 
of the data to be compressed, which prevented real-time process-
ing. Ziv’s algorithms allowed for data compression and channel 
coding without a known probabilistic structure. Rather than try-
ing to measure the source statistics of a given source sequence, 
and then encoding both the measured statistics and the actual 
sequence, the LZ algorithms encode the source sequence direct-
ly in a way that automatically compresses where possible. This 
would become central to what is now called universal compres-
sion, and Ziv’s accomplishments spurred much subsequent re-
search on universal algorithms.

When the LZ algorithms were developed, their practical im-
pact was not felt right away because there was no real need for 
data compression for communication. They were used in the late 

1970s for magnetic decoding, but it wasn’t until the Internet be-
gan to emerge that their importance was realized. LZ is now an 
integral part of the classical communication algorithms used for 
error-free and fast transmission of data over the Internet.

Ziv has also made seminal contributions to lossy compres-
sion—most notably his 1976 work with Aaron Wyner in which 
they established the optimal rate for lossy compression with side 
information at the decoder. It is considered a standard tool in 
multiterminal information theoretic models spanning beyond 
source coding (for example, communications aided by relays). 
Other classical contributions relate to performance bounds, such 
as the Ziv-Zakai bound on the minimum mean square error, 
which is one of the tightest to date, decades after its original deri-
vation. He also has made notable contributions addressing basic 
theoretical problems of practical importance, such as classi� cation 
problems and universal procedures in source and channel cod-
ing/decoding. His recent contributions have focused on di� erent 
aspects and fundamental ingredients of classi� cation and universal 
data compression.

Ziv has been a leading � gure in the Israeli engineering and 
scienti� c community, including at the Technion - Israel Institute 
of Technology, where he assembled one of the world’s top facul-
ties in the information sciences. He has also served as president 
of the Israel National Academy of Sciences. In addition to his 
many research contributions, Ziv has mentored countless young 
researchers in many � elds, both at the Technion and through the 
IEEE Information Theory Society, serving as a source of wisdom 
and common sense cherished by so many.

An IEEE Life Fellow and Foreign Associate Member of both 
the U.S. National Academy of Engineering and the U.S. National 
Academy of Science, Ziv is the Andrew and Erna Viterbi Faculty 
of Electrical Engineering Distinguished Professor Emeritus at the 
Technion - Israel Institute of Technology, Haifa, Israel. 

For fundamental contributions to information theory and data compression technology, and 
for distinguished research leadership

Jacob Ziv

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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Katherine W. Ferrara was ahead of the curve in the biomedical ul-
trasonics community in realizing that bubble-based contrast agents 
can be used for molecular imaging with proper targeting. Her 
pioneering work in integrating imaging methods and engineered 
vesicles for diagnosing and treating cancer led to phase inversion 
schemes in ultrasound imaging becoming one of the most com-
mon imaging modes for clinical contrast agent studies. Ferrara’s 
recent research on integrating ultrasound with magnetic resonance 
imaging to guide therapy and the integration of ultrasound ab-
lation with nanotherapeutics to cure local cancers has advanced 
magnetic resonance–guided focused ultrasound (MRgFUS) ther-
mal ablation. As a noninvasive, image-guided thermal treatment for 
cancer, MRgFUS can help spare normal tissue and critical struc-
tures around the tumor and eliminate micrometastases. 

An IEEE Fellow, Ferrara is a professor of radiology with Stan-
ford University, Stanford, CA, USA.

Jesús del Alamo has played a foundational role in establishing the 
viability of indium gallium arsenide (InGaAs) and gallium nitride 
(GaN) transistors for high-frequency communication, electrical 
power management, and digital logic applications. With InGaAs-
based materials, his research group has pursued nanoscale high-
electron mobility transistors (HEMTs) and metal-oxide-field-effect 
transistors (MOSFETs) for THz applications and achieved record 
performance in many dimensions. In the GaN heterostructure sys-
tem, his research has focused on achieving fundamental understand-
ing of electrical, environmental, and thermal reliability of HEMTs for 
radio-frequency and power electronics applications. Transistors based 
on del Alamo’s innovations have found use in applications ranging 
from smartphones to fiber-optic systems to wireless networks.

An IEEE Fellow, del Alamo is the Donner Professor and professor 
of electrical engineering with the Massachusetts Institute of Technol-
ogy, Cambridge, MA, USA. 

For the integration of ultrasound and 
engineered vesicles in the diagnosis and 
treatment of cancer

For leadership in and contributions to 
InGaAs- and GaN-based � eld-effect 
transistor technology

Katherine W. Ferrara Jesús del Alamo

IEEE Cledo Brunetti Award
Sponsored by the Brunetti Bequest

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

2021 IEEE TECHNICAL FIELD AWARDS

An important contributor to both the theory and applications of 
control, Hidenori Kimura’s work on synthesis theory of control 
systems has benefitted manufacturing devices and systems ranging 
from the automotive industry to biology. His research on robust sta-
bilizability was the first attempt in dealing with the synthesis aspects 
of robust control. It connected sensitivity optimization and robust 
control and introduced classical operator theory as a mathematical 
basis of H-infinity control. He has applied control theory to indus-
trial system design including an aluminum cold-tandem mill and 
applied H-infinity control to automobile active suspension resulting 
in improvements in drivability, ride comfort, and safety. His work on 
the universal principles of biological control have been applied to 
treating diabetes and studying brain motor function.

An IEEE Fellow, Kimura is vice director of the Systems 
 Innovation Center, Tokyo, and Professor Emeritus of the Univer-
sity of Tokyo and Osaka University, Japan. 

For contributions to synthesis theory of 
control systems and its applications to 
manufacturing devices and systems

Hidenori Kimura

IEEE Control Systems Award
Sponsored by the IEEE Control Systems Society

Chin C. Lee’s innovative bonding methods and materials and 
new packaging technologies have been integral to developing 
high-temperature and high-power electronics. His work on sil-
ver wire bond reliability resulted in a wider process window, 
lower cost, and higher yield in packaging components. He also 
discovered that silver alloy is anti-tarnishing, which has had enor-
mous economic and technical impact for applications including 
optics, astronomy telescopes, and LED packaging. His fluxless 
soldering technology has enabled numerous bonding designs 
and is critical to packaging electronics for applications where 
oxidation effects from solder materials can be problematic. Lee 
also developed solid-state flip-chip interconnects and formulated 
quantum bonding theory. 

An IEEE Life Fellow, Lee is a professor (retired) with the 
 University of California, Irvine, CA, USA. 

For contributions to new silver alloys, 
new bonding methods, � ip-chip inter-
connect, and education for electronics 
packaging

Chin C. Lee

IEEE Electronics Packaging Award
Sponsored by the IEEE Electronics Packaging Society
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A world leader in signal processing for wireless sensing and com-
munications, the technologies developed by K.J. Ray Liu are 
helping make life better for millions of people. Liu tackled the 
long-standing challenge of indoor wireless localization with tech-
nology that can achieve 1-2 cm location accuracy under non-
line-of-sight conditions with only a single WiFi device. His de-
vice-free wireless artificial-intelligence platform develops analytic 
engines to revolutionize unobstrusive detection of human mo-
tion, falls, vital signs, and can monitor sleep and well-being using 
ambient radio waves. Such a technology enables automobiles to 
detect the presence of children left behind in backseats to help 
avoid heat-related deaths.

An IEEE Fellow, Liu is a Distinguished University Professor 
and the Christine Kim Eminent Professor of Information Tech-
nology at the University of Maryland, College Park, MD, USA. 

For outstanding leadership in and 
 pioneering contributions to signal 
processing for wireless sensing and 
communications

K.J. Ray Liu

IEEE Fourier Award for Signal Processing
Sponsored by the IEEE Circuits and Systems Society and the
IEEE Signal Processing Society

Brian Stott’s pioneering contributions to software applications 
used in the planning, analysis, and operation of electric power sys-
tems have contributed to the safe and reliable use of transmission 
networks. His “fast decoupled” power flow algorithm became the 
most widely used power industry computer application in the 
world. He pioneered the development of security-constrained 
optimal power flow (SCOPF) using quasilinear-programming 
techniques. These SCOPF methods, and the associated software 
originally developed in the company that he cofounded in 1984, 
are also in wide application. They are used for network-con-
strained economic dispatch, voltage optimization,  and financial 
transmission right markets in more than 120 electric utility con-
trol and/or market centers around the world.

An IEEE Life Fellow, Stott is the president of Stott, Inc., Scott-
sdale, AZ, USA.

For contributions to the development and 
application of power � ow and optimal 
power � ow analysis

Brian Stott

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 Society

A prolific author and innovative educator, Constantine A. Balanis 
inspired and sustained active teaching of antennas and gradu-
ate electromagnetics courses and provided invaluable resources 
for practicing engineers. When academia and industry needed 
an updated and modernized  resource for antenna students and 
engineers, Balanis authored Antenna Theory: Analysis and Design
(Wiley, 1982), now in its fourth edition. In 1989, he wrote Ad-
vanced Engineering Electromagnetics (Wiley). Both books have be-
come the gold standards in their respective fields, providing thor-
ough and detailed descriptions and elucidations while presenting 
cutting-edge technologies. 

An IEEE Life Fellow, Balanis is a Regents Professor of Elec-
trical Engineering with the School of Electrical, Computer and 
Energy Engineering at Arizona State University, Tempe, AZ, USA. 

For contributions to electromagnetics 
through excellence in book authorship, 
teaching, and antenna research

Constantine A. Balanis

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

David Nahamoo’s groundbreaking efforts in automatic speech 
processing technologies paved the way for the successful speech 
applications in use today that are critical to facilitating human-
computer interaction. His work has been at the forefront of 
speech recognition engine development, including acoustic mod-
eling, novel training strategies, and real-time limited-resource-
based automatic speech recognition solutions. He developed the 
adaptive labeling concept, which was a component of IBM’s early 
real-time isolated speech dictation products. He also led IBM’s 
development of state-of-the art speech processing technology in-
cluding ViaVoice Dictation, cloud Speech2Text, and Text2Speech. 
The speech applications offered in products including Apple’s Siri, 
Amazon’s Alexa, and Microsoft’s Cortana are firmly grounded in 
the fundamental principles established by Nahamoo.

An IEEE Life Fellow, Nahamoo is chief technology o�  cer of 
Pryon, Inc., Raleigh, NC, USA. 

For contributions to and leadership in 
research and deployment of spoken-
language technologies

David Nahamoo

IEEE James L. Flanagan Speech and 
Audio Processing Award
Sponsored by the IEEE Signal Processing Society
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As cofounder of Apple Computer and developer of the first 
broadly available personal computers, the Apple I and II, Steve 
Wozniak’s technical contributions have touched practically ev-
ery aspect of the consumer electronics market. Wozniak designed 
the Apple I as a video terminal with a built-in monitor program, 
which was more user friendly than other computers at that time. 
Wozniak added a central processing unit, keyboard, color graph-
ics, and a floppy disk drive in the Apple II. It also featured early 
“plug-and-play” functionality. These computers were accessible to 
consumers who wanted to just use the hardware and its applica-
tions without having to become experts. Wozniak also contrib-
uted to the Macintosh, which introduced elements now common 
in all personal computers and many consumer devices, including 
graphical user interfaces and pointing devices.

An IEEE Fellow, Wozniak is a speaker with Woz Speaks, Los 
Gatos, CA, USA. 

For pioneering the design of consumer-
friendly personal computers

Steve Wozniak

IEEE Masaru Ibuka Consumer Electronics Award
Sponsored by Sony Group Corporation

An expert in the industrial application of intelligent systems for 
power and energy sectors, Stephen McArthur integrates state-
of-the-art artificial intelligence research with established industry 
techniques to deliver applications that enhance energy system op-
eration, control, and management. He set the agenda for inter-
national research into multiagent systems for power applications 
with seminal research papers and leads the U.K.'s EPSRC Centre 
for Doctoral Training in Future Power Networks and Smart Grids. 
He provided research leadership in smart grids through the U.K.'s 
HubNet program and oversaw the creation and deployment of 
an intelligent system for postfault analysis, in use by protection 
engineers at ScottishPower Energy Networks, with diagnostic and 
predictive applications used within EDF’s nuclear power plants to 
enhance monitoring, inspection, and lifetime extension.

An IEEE Fellow, McArthur is a Distinguished Professor with 
the University of Strathclyde, Glasgow, UK. 

For innovative contributions to the 
advancement of intelligent systems for 
power engineering applications

Stephen McArthur

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

Hideaki Aochi, Ryota Katsumata, and Masaru Kito’s revolution-
ary BiCS concept has become the standard for realizing high-
density and fast three-dimensional (3D) flash memory to meet the 
needs of the powerful personal devices of today and the future. To 
overcome the scalability and complexity issues of early 3D flash 
memory concepts, the team created the new three-dimensional 
flash memory by punch and plug method, which features a mul-
tistacked memory array with fewer critical lithography steps and 
charge-trapping cells for high-density yet cost-effective scalable 
memory. Their new concept has been widely used in solid-state 
drive storage systems for smart phones, PCs, and high-perfor-
mance computers. With the capability for greater than a terabyte 

density, the team’s innovative 3D flash memory can also replace 
hard disk drives, with the benefits of no moving parts, smaller 
footprint, and lower power consumption.

An IEEE Senior Member, Aochi is a senior expert with the 
Institute of Memory Technology Research and Development at 
KIOXIA Corporation, Kanagawa, Japan.

An IEEE Senior Member, Katsumata is a deputy general man-
ager with the Advanced Memory Development Center at KI-
OXIA Corporation, Mie, Japan.

An IEEE member, Kito is a group manager with the Advanced 
Memory Development Center at KIOXIA Corporation, Mie, 
Japan. 

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

For pioneering and sustained contributions to high-density, three-
dimensional � ash memory

Hideaki Aochi, Ryota Katsumata, 
and Masaru Kito 
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Spearheading a new research direction in CMOS analog circuit 
design, Thomas H. Lee has been a driving force in realizing the 
integration of an entire radio system on a chip critical to power-
ing the wireless revolution. Lee began his work at a time when 
there were no true RF CMOS circuits, and industry considered 
the technology poorly suited for wireless applications. However, 
with research addressing the understanding of noise in oscillators 
and amplifiers to develop device noise models, low-noise ampli-
fier design, oscillator phase noise modeling, and on-chip inductor 
design, Lee demonstrated CMOS technology enabling mass-pro-
duced chips with very wide usage. Today, CMOS is the technol-
ogy of choice for WiFi, Bluetooth, and GPS and will be key to 
emerging technologies such as 5G cellular, automotive radar, and 
the Internet of Things.

An IEEE Fellow, Lee is is a professor of electrical engineering 
with Stanford University, Stanford, CA, USA. 

For pioneering CMOS technology for 
high-performance wireless circuits and 
systems

Thomas H. Lee

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

A wireless communications expert, Andrea Goldsmith has ex-
celled at inspiring graduate students and postdoctoral fellows 
through her teachings, development of groundbreaking texts, 
and life-long mentorship. She has impacted the wireless revolu-
tion with her own research contributions on the fundamentals of 
wireless communication and the multitude of graduate students 
she has directly taught, advised, and mentored who have gone on 
to deeply influence the field. Her foundational textbook Wire-
less Communication (Cambridge University Press, 2005) has been 
read by thousands of wireless engineers. Beyond students at her 
own institutions, she has devoted significant effort to mentoring 
women students and postdocs from universities around the world, 
helping them obtain and be successful in academic and industry 
careers and thus diversifying the field.

An IEEE Fellow, Goldsmith is the dean of Engineering and Ap-
plied Science at Princeton University, Princeton, NJ, USA. 

For educating, developing, guiding, and 
energizing generations of highly suc-
cessful students and postdoctoral fellows

Andrea Goldsmith

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

2021 IEEE TECHNICAL FIELD AWARDS

The microwave-frequency wafer-probing technologies devel-
oped by Eric. W. Strid and K. Reed Gleason during the 1980s 
and 1990s transformed how high-frequency electronics are tested 
and continue to fuel today’s advances in semiconductor processes. 
Strid and Gleason’s wafer-level probe and subsequent probe card 
allowed engineers to accurately test devices, develop models for 
precise circuit simulations, and measure circuits before radio-fre-
quency integrated circuits are packaged. This provides for mini-
mal design iterations; drastically reduces product time-to-market; 
and lowers the cost of developing new chips for Bluetooth, GPS, 

WiFi, and cell phone applications. Their work is critical to test 
and measurement aspects of emerging technologies including 5G 
and energy-saving silicon-based optical transceivers for hyper-
scale datacenters.

An IEEE Life Senior Member , Strid retired from the Board of 
Directors of Cascade Microtech in 2016 and currently resides in 
White Salmon, WA. USA.

Gleason is technical director, development engineering with 
Form Factor, Inc., Livermore, CA, USA.

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

For contributions to RF microprobing measurement techniques enabling accurate 
on-wafer circuit testing

Eric W. Strid and K. Reed Gleason
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Hari Balakrishnan’s pioneering computing contributions have 
been instrumental in developing innovative systems for our mo-
bile world and protocols for efficient and reliable network com-
munications. He introduced the concept of mobile sensing with 
the CarTel system, acquiring and drawing accurate inferences 
from noisy sensors on mobile devices for transportation appli-
cations including traffic measurement, road hazards, and driver 
safety. His work on the Cricket system showed how to combine 
radio and ultrasound for precise (3–5 cm) indoor location. To im-
prove network resilience, he codeveloped distributed hash tables 
(Chord), resilient overlay networks, and a framework for verifiable 
border gateway protocol routing. 

An IEEE Fellow, Balakrishnan is the Fujitsu Professor of Com-
puter Science at the Massachusetts Institute of Technology, Cam-
bridge, MA, USA. 

For broad contributions to computer net-
working and mobile and wireless systems

Hari Balakrishnan

IEEE Koji Kobayashi Computers and 
Communications Award
Sponsored by NEC Corporation

Robert W. Erickson’s innovations in modeling, architectures, and 
control for power electronics have enabled higher efficiency and 
performance for applications in industries including aerospace, 
computer, and renewable energy. His pioneering contributions 
in converter topologies have led to new approaches to power 
conversion architectures that enable higher performance and 
lower cost. Recent fundamental research has led to the composite 
converter architecture, demonstrating a 4x reduction in converter 
loss. His early research on resonant and soft-switching converters 
provided new understanding of the series, parallel, and LCC reso-
nant converters for aerospace and high-voltage applications. His 
textbook Fundamentals of Power Electronics (Springer, 1997) is an 
industry standard for the switched-mode power conversion field.

An IEEE Fellow, Erickson is a professor with the Department 
of Electrical, Computer, and Energy Engineering at the Univer-
sity of Colorado, Boulder, CO, USA. 

For contributions to power electronics 
education and analysis, modeling, and 
design of power converters

Robert W. Erickson

IEEE William E. Newell Power Electronics Award
Sponsored by the IEEE Power Electronics Society

A. Paul Brokaw has created many of the foundational integrated 
circuit topologies employed over the last four decades in success-
ful semiconductor devices and helped establish an entire philoso-
phy of analog circuit design. Brokaw improved on temperature-
compensated bandgap circuits with what would become known 
as the “Brokaw Bandgap Reference,” now the dominant refer-
ence/bias source for analog and mixed-signal circuits. This work 
was also integral to the analog transition from bipolar to CMOS 
technologies. His contributions to analog-to-digital and digital-
to-analog converters pushed the level of precision available in in-
tegrated converters with innovations that improved the matching 
accuracy of scaled reference currents over a wide dynamic range 
and temperature range, leading to best-selling products from Ana-
log Devices, Inc.

An IEEE Life Fellow, Brokaw retired as an Analog Devices Fellow 
with Analog Devices, Inc., currently residing in Tucson, AZ, USA. 

For leadership in the design of voltage 
references, ampli� ers, and power man-
agement, and for contributions to the 
principles of analog circuit design

For seminal and sustained contributions 
to the development and commercializa-
tion of vertical-cavity surface-emitting 
lasers (VCSEL)

A. Paul Brokaw Jack Jewell

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

IEEE Photonics Award
Sponsored by the IEEE Photonics Society

Jack Jewell’s crucial innovative advances regarding vertical-cavity 
surface-emitting lasers (VCSELs) sparked worldwide industrial 
VCSEL development and set the standard for an indispensable 
optoelectronic component. Featuring an all-semiconductor de-
sign, VCSELs are a low-power laser source that is more efficient, 
less expensive to produce, and easier to test compared to edge-
emitting lasers. Jewell was the first to assemble many existing VS-
CEL concepts within a single device and in a unique and desir-
able fashion.  Jewell’s research and commercialization efforts have 
driven VCSEL’s pervasive use in applications including optical 
mice, Ethernet communications, supercomputers, and advanced 
facial and gesture recognition.

An IEEE Senior Member, Jewell is a consultant currently resid-
ing in Boulder, CO, USA.

2021 IEEE TECHNICAL FIELD AWARDS
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James M. Keller’s pioneering work on fuzzy pattern recognition 
and other fuzzy methods have advanced the ability of computers 
to interpret and understand images, impacting a broad range of re-
al-world applications. His accomplishments include seminal work 
on a fuzzy k-nearest neighbor algorithm, a possibilistic clustering 
method, and combining possibilistic and fuzzy paradigms. He has 
also contributed to information fusion and texture description, 
and he was one of the first researchers to suggest incorporat-
ing basic ideas from fuzzy pattern recognition into the domain 
of classifier design with perceptrons. Medical image processing, 
smart-home sensing for eldercare, explosive hazard detection, and 
bioinformatics are just some of the applications benefitting from 
the advances in computer vision made possible by Keller.

An IEEE Life Fellow, Keller is the Curators’ Distinguished Profes-
sor Emeritus in the Electrical Engineering and Computer Science 
Department at the University of Missouri, Columbia, MO, USA. 

Michel Defrise has played a key role in the transition from 2D to 
3D image reconstruction, helping advance the medical imaging 
capabilities of positron emission tomography (PET) and com-
puted tomography (CT). He developed the Fourier Rebinning 
Algorithm, which allows fast 2D iterative reconstruction from 
3D PET data, contributing to the widespread clinical application 
of PET scans in oncology. He also demonstrated that time-of-
flight PET data contain sufficient information for quantitative 
PET imaging when anatomical CT data do not allow a reliable 
correction of the photon attenuation by the patient. His work 
on filtered-backprojection algorithms for cone-beam CT with 
arbitrary acquisition geometries was the cornerstone for later 
developments of exact and approximate algorithms for 3D CT.

An IEEE Fellow, Defrise is an Emeritus Professor with the 
Department of Nuclear Medicine at Vrije Universiteit Brussel, 
 Brussels, Belgium. 

For fundamental work on fuzzy pattern 
recognition, fuzzy clustering, and fuzzy 
technologies in computer vision

James M. Keller

IEEE Frank Rosenblatt Award
Sponsored by the IEEE Computational Intelligence Society

For key developments in image 
 reconstruction for positron emission 
tomography and x-ray computed 
 tomography

Michel Defrise

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

2021 IEEE TECHNICAL FIELD AWARDS

The groundbreaking contributions of Tomás Lozano-Pérez and 
Jean-Claude Latombe to tackling the challenge of robot motion 
planning has provided robots with the ability to avoid collid-
ing with obstacles while they navigate real-world environments. 
Lozano-Pérez introduced the configuration space formalization, 
which unified geometry, mechanics, and computation in a single 
general framework to address motion planning for robots with 
any number of degrees of freedom and shape. Lozano-Pérez’s 
work provided the foundation for motion planning and inspired 
Latombe’s classic textbook Robot Motion Planning (Springer, 
1991). Latombe codeveloped the randomized potential field 
(RFP) planner with Jerôme Barraquand to handle robots with 

higher degrees of freedom. RFP was the precursor to his proba-
bilistic roadmap planner (PRM) algorithm, co-developed with 
Lydia Kavraki, an example of sample-based motion planning. 
Latombe’s work on PRM is considered to have sparked a new era 
in motion planning.

An IEEE Fellow, Lozano-Pérez is the School of Engineering 
Professor in Teaching Excellence at the Massachusetts Institute of 
Technology, Cambridge, MA, USA.

Latombe is the Kumagai Professor Emeritus with the School 
of Engineering, Department of Computer Science, at Stanford 
University, Stanford, CA, USA. 

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

For foundational contributions to robot motion planning and visionary leadership of 
the � eld

Tomás Lozano-Pérez and Jean-Claude Latombe
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En-Hui Yang’s fundamental source coding theory and state-of-the-
art compression algorithms for text, images, and video have im-
pacted anyone who has used a smart phone. Yang is a codeveloper 
of the YK (Yang-Kieffer) grammar-based universal lossless source 
coding schemes that have greatly impacted data compression for 
text and form the foundation for Web-acceleration technology. He 
also optimized the encoding used in the JPEG image compres-
sion standard and developed theories of soft decision quantization 
and causal video coding  that have been included in the reference 
software of the H.264/H.265 video coding standards and popular 
open-source video-coding applications. His image and video cod-
ing algorithms can be found in practically all communications and 
computing devices powered by Android 4.0 and higher.

An IEEE Fellow, FRSC, and FCAE, Yang is a professor and Canada 
Research Chair with the Department of Electrical and Computer 
Engineering at the University of Waterloo, Waterloo, Ontario, Canada. 

For contributions to theory and practice 
of source coding

En-Hui Yang

IEEE Eric E. Sumner Award
Sponsored by Nokia Bell Labs

Zi-Qiang Zhu has driven advances in state-of-the-art permanent 
magnet (PM) machine technology impacting a wide range of 
applications including electric vehicles, wind power generators, 
automation systems, and domestic appliances. Zhu has developed 
PM machine topologies with high efficiency and high torque 
density, including novel rotor-PM and stator-PM, ultra-high-
speed, variable-flux, fault-tolerant, and magnetically geared PM 
machines. His modeling techniques have addressed fundamental 
issues such as analytical calculation of airgap field distribution, 
which is critical to optimal design and minimizing parasitic ef-
fects of modern PM machines. His work helps reduce energy 
consumption and greenhouse gas emissions through significant 
efficiency improvements in PM machines and drives.

An IEEE Fellow, Zhu is a professor with the Department of 
Electronic and Electrical Engineering at the University of Shef-
� eld, She�  eld, UK. 

For contributions to the design, model-
ing, control, and application of ac per-
manent magnet machines and drives

Zi-Qiang Zhu

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

Elisa Bertino’s work improving the security of 4G and 5G cellular 
networks provided tools that help identify vulnerabilities to pro-
tect these critical infrastructures. To secure cellular networks, she 
developed comprehensive methodologies to systematically ana-
lyze their many protocols. With LTEInspector, Bertino and her 
collaborators identified 10 new vulnerabilities in 4G networks, 
including the lack of digital signatures on messages broadcast by 
cell towers and lack of reply protections for some messages. She 
then led the design of 5GReasoner as a more sophisticated analy-
sis framework for 5G networks able to analyze multiple protocols, 
which identified 11 new vulnerabilities. Her contributions are 
critical to defending against attacks that could impair everything 
from mobile phones to many other advanced applications that 
rely on cellular networks for communicating.

An IEEE Fellow, Bertino is the Samuel D. Conte Professor of 
Computer Science at Purdue University, West Lafayette, IN, USA. 

For advancing the security and privacy 
of new-generation cellular networks

Elisa Bertino

IEEE Innovation in Societal Infrastructure Award
Sponsored by Hitachi, Ltd., and the IEEE Computer Society

Haran Karmaker has driven the development of internationally 
accepted standards invaluable to advancing the state of the art 
in electrical machines. The IEEE 1812-2014 standard on testing 
permanent magnet machines developed under his leadership is 
used to validate the performance of permanent magnet electrical 
machines. Here he validated a test method to separate the friction 
and windage losses from core losses by designing, manufacturing, 
and testing a large permanent magnet wind turbine generator. 
IEEE 115-2019, for testing wound rotor synchronous machines, 
was revised under his leadership, addressing losses in large syn-
chronous machines to improve their energy efficiency. For IEEE 
112-2017, he included a test method for large induction ma-
chines using superposition principles to test in the factory where 
facilities for loading large machines are not available.

An IEEE Life Fellow, Karmaker is a principal R&D engineer with 
TECO Westinghouse Motor Company, Round Rock, TX, USA. 

For leadership in and contributions 
to the development of standards for 
electrical machines

Haran Karmaker

IEEE Charles Proteus Steinmetz Award
Sponsored by the IEEE Standards Association
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Known as not just a teacher but a “knowledge facilitator,” Cristiane 
A. Pimentel has leveraged her industry experience with unique 
teaching methods to pique student interest in STEM fields, espe-
cially among women. Through her production engineering course 
at the Federal University of Recôncavo da Bahia, Brazil, and her 
involvement with the IEEE Women in Engineering program there, 
Pimentel presents opportunities to develop better understanding of 
production engineering through playful games and technical visits 
to companies in the community. She has developed projects that 
involve practical application and experience within industrial envi-
ronments where students can verify performance during the course 
and develop important relationships with other professionals. Topics 
impacting the local community have addressed public health, inclu-
sion of women in the labor market, and safety concepts for factories.

An IEEE member, Pimentel is a professor with the Federal 
University of Recôncavo da Bahia, Feira de Santana, Brazil. 

For encouraging women to pursue STEM 
careers, and developing industry-based 
projects for social justice

Cristiane A. Pimentel

IEEE Undergraduate Teaching Award
Sponsored by the IEEE Education Society

The novel game-theory-related concepts created by Zhu Han have 
been critical to enabling efficient and distributive use of wireless 
networks with limited resources. Game theory involves modeling 
and studying interactions among participants in a network. Zhu has 
developed cooperative game theory methods such as the Nash bar-
gaining solution and formation of coalitions where mutual benefits 
and collaboration within a network can better utilize network re-
sources for device-to-device communications, cognitive radio, and 
4G wireless. His well-known proportional fairness concept has en-
abled fair resource allocation in networks and is integral to existing 
cellular systems. He has also introduced game-theory methodologies 
for large-scale distributed optimization for smart-grid applications 
important to power industry communications.

An IEEE Fellow, Han is the John and Rebecca Moores Profes-
sor with the Department of Electrical and Computer Engineer-
ing at the University of Houston, Houston, TX, USA. 

For contributions to game theory and 
distributed management of autonomous 
communication networks

Zhu Han

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

A luminary in the fields of power electronics and motor drives, Philip 
T. Krein’s transformative contributions to energy conversion have 
broadly impacted electric and hybrid vehicle technologies. Krein be-
gan working on improving battery management for electric vehicles 
at a time when few believed this was a technical necessity. He devel-
oped a battery equalization technique using switched capacitor circuits 
that helped reduce the size and cost of battery management systems. 
His method extends the lifetime and efficiency of energy storage sys-
tems, which are critical to the success of today’s electric and hybrid 
vehicles. His contributions to vehicle systems optimization include 
high-fidelity dynamic models of vehicle systems and their interactions, 
linking fuel cells, batteries, ultracapacitors, and motor drives.

An IEEE Fellow, Krein is Director of the Grainger Center for 
Electric Machinery and Electromechanics at the University of 
Illinois at Urbana-Champaign and a Distinguished Professor at 
Zhejiang University, Hangzhou, China. 

For contributions to electric vehicle bat-
tery management and hybrid system 
optimization

Philip T. Krein

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

The IEEE Awards Program 

would like to thank its Award Sponsors 

for their support. It’s only through their 

generosity that we’re able to continue 

the long-time practice of recognizing 

the work of technologists that has 

changed everyone’s lives for the better.

To learn about the benefi ts of Sponsorship 

and how to join this illustrious group, go to 

https://corporate-awards.ieee.org/sponsorship/
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Prof. Tarek Abdelzaher
for contributions to cyber-physical 
systems and real-time computing

Prof. Enrique Acha
for contributions to power electronics 
modelling and applications in electrical 
power systems

Prof. Deji Akinwande
for contributions to wafer-scale 
graphene synthesis and application to 
�exible devices

Dr. Ahmed Ali
for leadership in high-speed analog-to-
digital converter design and calibration

David Allan
for contributions to timing systems, and 
precision clocks

Prof. Aaron Ames
for contributions to hybrid and 
safety-critical nonlinear control with 
demonstration on robotic systems

Prof. Animashree Anandkumar
for contributions to theory and 
applications in signal processing, 
machine learning, and arti�cial 
intelligence

Prof. Gianluca Antonelli
for contributions to modeling and 
control of underwater robots

Dr. Mohammad Nazmul Anwar
for contributions to the system-balanced-
robust power electronics design 
methodology for electri�ed vehicles

Hideaki Aochi
for contributions to three dimensional 
�ash memories

Prof. Alberto Avolio
for contributions to knowledge and 
monitoring of arterial hemodynamics

Dr. Alireza Bakhshai
for contributions to the development of 
synchronization techniques for power 
electronics converters

Dr. Rajeev Balasubramonian
for contributions to in-memory 
computation and memory interface 
design

Prof. Timothy Barfoot
for contributions to mobile robot 
navigation

Prof. David Basin
for contributions to formal methods for 
information security

Prof. Mehdi Bennis
for contributions to resource 
optimization in heterogeneous and low-
latency wireless network

Dr. Achintya Bhowmik
for leadership in perceptual 
augmentation devices

Prof. Wim Bogaerts
for contributions to design 
methodologies for silicon photonics 
components and circuits

Prof. Peter Burke
for contributions to active and passive 
microwave devices

Prof. Danijela Cabric
for contributions to theory and practice 
of spectrum sensing and cognitive radio 
systems

Prof. Jianfei Cai
for contributions to multimedia 
transmission and content analysis

Prof. Benton Calhoun
for contributions to sub-threshold 
integrated circuits and self-powered 
systems

Prof. Kirk Cameron
for contributions to measurement 
and management of energy in high-
performance-computing systems

Calin Cascaval
for contributions to programming 
models for parallel machines and 
heterogeneous mobile devices

Prof. Chan-Byoung Chae
for contributions to MIMO design and 
prototypes for emerging communication 
systems

Prof. Yogesh Chauhan
for contributions to compact modeling 
of Si and GaN transistors

Prof. Min Chen
for contributions to data-driven 
communication, caching, and 
computing

Dr. Jingdong Chen
for contributions to microphone array 
processing and speech enhancement in 
noisy and reverberant environments

Prof. Yaow-Ming Chen
for contributions to grid-connected 
power converters for renewable energy 
applications

Prof. Gene Cheung
for contributions to graph spectral 
image processing and interactive video 
streaming

Prof. Gabriella Cincotti
for contributions to planar photonic 
devices and beam diffraction in 
anisotropic media

Dr. Stefano Coraluppi
for contributions to multi-sensor multi-
target tracking

Prof. Bruce Croft
for contributions to information retrieval

Prof. Huang De Shuang
for contributions to neural networks for 
pattern recognition and bioinformatics

Bronis de Supinski
for leadership in the design and use of 
large-scale computing systems

Prof. Filip De Turck
for contributions to network resource 
management and adaptive service 
delivery

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 2021, 282 were elevated 
to IEEE Fellow. To learn more about the Fellow program or to nominate, visit www.ieee.org/fellows.
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Prof. Domitilla Del Vecchio
for contributions to circuit engineering 
in synthetic biology

Prof. Hilmi Demir
for contributions to semiconductor 
nanocrystal optoelectronics, colloidal 
nanophotonics, and lighting

Dr. David Donoho
for contributions to sparse signal 
acquisition and processing

Prof. Sebastian Elbaum
for contributions of testing techniques 
for evolving systems

Prof. Jaafar M.H. Elmirghani
for contributions to energy-ef�cient 
communications

Dr. Issam El-Naqa
for contributions to machine learning 
applications in medicine and imaging

Dr. Rudy Emrick
for contributions to the development of 
millimeter-wave communication systems

Prof. Natalie EnrightJerger
for contributions to networks-on-chip for 
many-core architectures

Prof. Michael Ernst
for contributions to software analysis, 
testing, and veri�cation

Dr. Cynthia Finelli
for leadership and scholarship in 
engineering education

Prof. Vasilis Fthenakis
for contributions to photovoltaics 
technology

Dr. Evgeniy Gabrilovich
for contributions to web information 
retrieval technology

Dr. Haris Gačanin 
for development of operations and 
management systems for home 
broadband networks

Prof. Joao Gama
for contributions to mining data streams

Prof. Sharon Gannot
for contributions to acoustical modelling 
and statistical learning in speech 
enhancement

Prof. Wenzhong Gao
for contributions to grid integration 
of wind power and electric vehicle 
technology

Prof. Jonathan Garibaldi
for contributions to computational 
intelligence techniques in data analysis 
and decision support

Prof. James Gee
for contributions to medical image 
processing and analysis

Dr. Hua Geng
for contribution to control of renewable 
energy power converters

Prof. Lise Getoor
for contributions to machine learning 
and reasoning under uncertainty

Prof. Yolanda Gil
for contributions to geoscience and 
scienti�c discovery with intelligent 
work�ow systems

Dr. Oriol Gomis Bellmunt
for contributions to grid integration of 
renewable energy sources

Yifan Gong
for leadership in creating cloud speech 
recognition services in industry

Prof. Amit Goyal
for contributions to high-temperature 
superconducting materials

Dr. Deepak Goyal
for contributions to fault isolation and 
failure analysis

Dr. David Gracias
for contributions to three-dimensional 
assembly and origami engineering of 
nanostructured materials and devices

Michael D. Grif�n
for leadership in space infrastructure 
and Space Shuttle, International Space 
Station, Hubble and other missions

Prof. Matthias Grossglauser
for contributions to the modeling and 
analysis of network traf�c and data

Prof. Yongpei Guan
for contributions to robust and 
stochastic optimization for power 
system operations

Dr. Dongning Guo
for contributions to multi-user detection 
and estimation theory

Prof. Shuxiang Guo
for contributions to medical robots 
for minimally invasive surgery and 
biomimetic underwater robots

Dr. Amit Gupta
for leadership in power conversion 
systems

Dr. Ismail Guvenc
for contributions to heterogeneous 
wireless networks and wireless 
localization

Prof. Wolfgang Heidrich
for contributions to high dynamic range 
display and computational cameras

Prof. Robert Henderson
for contributions to solid-state single 
photon imaging

Dr. Enrique Herrera-Viedma
for contributions to fuzzy decision 
systems and linguistic modeling

Dr. Paul Hershey
for application of data analytic to assist 
human decision-making

Stephen Hodges
for leadership in pervasive computing 
systems

Prof. Ayanna Howard
for contributions to human-robot 
interaction systems

Dr. Kaibin Huang
for contributions to wirelessly powered 
communications and multi-antenna 
communications

Prof. Yi Huang
for contributions to rectenna technology

Dr. Chih-Lin I.
for leadership in wireless mobile networks

Prof. Hideaki Ishii
for contributions to networked control of 
large-scale systems

Prof. Bruce Jacob
for contributions to computer memory 
design and analysis

Prof. Bernhard Jakoby
for contributions to �uidic sensors

Prof. Tara Javidi
for contributions to stochastic resource 
allocation and active hypothesis testing

Prof. Xiuping Jia
for contributions to feature mining and 
classi�cation of hyperspectral images

Dr. Xudong Jiang
for contributions to face and �ngerprint 
image recognition
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Prof. Daniel Jimenez
for contributions to neural branch 
prediction in microprocessor research 
and design

Dr. Valentin Jordanov
for contributions to real-time digital and 
analog pulse processing in radiation 
measurements

Prof. Dragan Jovcic
for contributions to improvements in 
multi-terminal HVDC transmission grids 
and development of HVDC transformers

Dr. Inyup Kang
for leadership in development of 
chip-set technologies for cellular 
communications

Stefanos Kaxiras
for contributions to high-performance 
and power-ef�cient memory hierarchies

Kimberly Keeton
for contributions to storage and memory 
systems

Dr. Ali Keshavarzi
for contributions to low-power 
circuits and devices in scaled CMOS 
technologies

Prof. Dennis Killinger
for contributions to laser spectroscopy

Dr. Byoung-Hoon Kim
for contributions to development 
and standardization of mobile 
communication technologies

Prof. Chang-Jin Kim
for research of surface-tension-based 
microelectromechanical systems

Dr. Alan Kleinsasser
for contributions to superconducting 
electronic devices, circuits, and systems

Prof. Craig Knoblock
for contributions to semantic data 
integration techniques

Nicholas Kolias
for contributions to the development of 
Gallium Nitride monolithic microwave 
integrated circuit technology

Prof. Yakov Krasik
for contributions to plasma-based 
electron sources

Prof. Hadas Kress-Gazit
for contributions to automated control 
synthesis and formal methods for 
robotics

Lori Lamel
for contributions to automatic speech 
recognition

Dr. Laurent Larger
for contributions to optoelectronic 
delay oscillators and neuromorphic 
processing applications

Prof. Sophie LaRochelle
for contributions to �ber devices and 
data transmission technologies

Prof. Francis Lau
for contributions to analysis of chaotic 
communications systems and low-
density parity-check code design

Prof. Svetlana Lazebnik
for contributions to computer vision

Prof. Kyoung Mu Lee
for contributions to image restoration 
and visual tracking

Prof. Wenke Lee
for contributions to machine-learning-
based approaches to intrusion and 
botnet detection

Prof. Wonjun Lee
for contributions to multiple access and 
resource allocation in wireless networks

Prof. Chunming Li
for contributions to computer vision and 
medical image analysis

Prof. Houqiang Li
for contributions to video coding and 
multimedia content analysis

Prof. Jiandong Li
for leadership in heterogeneous self-
organizing wireless networks

Prof. Jun Li
for contributions in hyperspectral image 
processing

Prof. Ninghui Li
for contributions to data privacy and 
security

Zhao-Liang Li
for contributions to thermal infrared 
remote sensing

Prof. Xiaofeng Liao
for contributions to neurodynamic 
systems and chaotic cryptography

Prof. Honghai Liu
for contributions to theory and 
applications of human-machine systems

Dr. Shixia Liu
for contributions to visual text analysis 
and visual model analysis

Prof. Yang Liu
for contributions to speech 
understanding and language learning 
technology

Prof. Vitaliy Lomakin
for contributions to theoretical and 
computational electromagnetics

Prof. Jose Lozano
for contributions to the estimation of 
distribution algorithms in evolutionary 
computation

Prof. Bao-Liang Lu
for contributions to arti�cial neural 
networks and affective brain-computer 
interfaces

Dr. Daoqiang Lu
for development of materials and 
manufacturing processes for mobile 
devices

Dr. Le Lu
for contributions to machine learning for 
cancer detection and diagnosis

Dr. Ning Lu
for contributions to load modeling and 
control methods for providing demand 
side grid services

Dr. Rongxing Lu
for contributions to security and privacy 
in vehicular communications

Dr. Yung-Hsiang Lu
for contributions to energy ef�ciency of 
computer systems

Prof. Zhengyu Lu
for contributions to DC-DC power 
conversion and control

Dr. Huadong Ma
for contributions to multimedia sensor 
networks

Prof. Roya Maboudian
for contributions to surface coatings 
and structural materials for 
microelectromechanical systems

Gourab Majumdar
for contribution to power semiconductor 
devices and intelligent power module

Prof. Stephane Mangin
for contributions to ultrafast 
magnetisation manipulation
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Dr. Milos Manic
for contributions to machine learning 
based cybersecurity for critical 
infrastructures

Prof. Athina Markopoulou
for contributions to network coding 
systems and network measurement

Prof. Dejan Markovic
for contributions to low-power VLSI 
signal processing and neurotechnology

Prof. Jose Martinez
for contributions to adaptable 
multiprocessor computer architectures

Dr. Dmitri Maslov
for contributions to quantum circuit 
synthesis and optimization, and 
compiling for quantum computers

Prof. David Matolak
for contributions to wireless channel 
modeling and applications

Dr. Andrey Matsko
for contributions to the development of 
microwave photonic oscillators

Prof. Giovanni Mazzanti
for contributions to high voltage direct 
current cable systems

Prof. Matthew Mckay
for contributions to random matrix 
theory in statistical signal processing

Prof. Sharad Mehrotra
for contributions to the �elds of 
data management and multimedia 
information retrieval

Prof. Marco Mellia
for contributions to Internet traf�c 
analysis

Prof. Prabhat Mishra
for contributions to system-on-chip 
validation and design automation of 
embedded systems

Prof. Yasser Mohamed
for contributions to the control and 
dynamic analysis of microgrids and 
power electronic systems

Prof. Roberto Morandotti
for contributions to integrated nonlinear 
and quantum optics

Dr. Jose Moreira
for advances in high performance 
computing systems software and 
processor design

Dr. Itsuro Morita
for contributions to large-capacity 
transmissions systems with high-speed 
optical signals

Dr. Katherine Morse
for contributions to standardization of 
simulation technologies

Prof. Andreas Moshovos
for contributions to out-of-order 
processor microarchitecture and 
multiprocessor memory systems

Dr. Bhyrav Mutnury
for contributions to signal integrity in 
complex data center systems

Nachiappan Nagappan
for contributions to software reliability

Dr. Tomohiro Nakatani
for contributions to far-�eld signal 
processing for speech enhancement 
and recognition

Dr. Omkaram Nalamasu
for contributions to patterning solutions 
and advancing materials engineering 
for electronics, display, and energy

Dr. Chandra Namuduri
for contributions to power electronics 
for safe and energy ef�cient electric 
vehicles

Prof. Jose Neira
for contributions to simultaneous 
localization and mapping (SLAM) for 
robot navigation

Prof. Wing Kwan Ng
for contributions to resource allocation 
for wireless communication networks

Prof. Johan Nuyts
for contributions to theory and 
algorithms for image reconstruction in 
emission and transmission tomography

Prof. Salah Obayya
for contributions to computational 
photonics

Prof. Roberto Oboe
for contributions to remote motion 
control systems

Dr. Jun Ohta
for contributions to CMOS image 
sensors and devices for biomedical 
applications

Prof. Alessandro Orso
for contributions to software testing and 
debugging

Dr. John Owens
for contributions to heterogeneous 
parallel computing

Prof. Asuman Ozdaglar
for contributions to distributed multi-
agent networks

Prof. Sanjib Panda
for contributions to iterative learning 
control of motor drives

Prof. Ai-Chun Pang
for contributions to resource 
management and service provisioning 
for mobile edge networks

Prof. Leila Parsa
for contributions to control of multi-
phase permanent magnet motor drives

Gurudatta Parulkar
for contributions to improving the 
architecture of the internet and software 
de�ned networking

Dr. Hanchuan Peng
for contributions to visualization and 
quantitative analysis of large-scale 
biological data

Dr. Pietro Perona
for contributions to visual recognition 
algorithms and datasets

Prof. Chiara Petrioli
for contributions to wireless and 
underwater networks

Dr. Jeffrey R. Piepmeier
for contributions to microwave 
radiometry to improve calibration, 
radio frequency interference �ltering, 
and polarimetry

Dr. Gianluigi Pillonetto
for contributions to kernel-based linear 
system identi�cation

Prof. Dario Pompili
for contributions to underwater acoustic 
communication networks

Prof. Sandeep Pradhan
for contributions to coding for 
distributed compression and structured 
coding

Prof. Chunjiang Qian
for contributions to control and 
estimation of nonlinear systems
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Prof. Gang Qu
for contributions to hardware intellectual 
property protection and security

Prof. Daniel Quevedo
for contributions to optimal and model 
predictive control

Prof. Louiqa Raschid
for contributions to data management, 
information integration and data mining

Dr. Akshay Rathore
for contributions to the design and 
advancement of power electronics for 
drives and automotive industries

Dr. Martin Reddy
for contributions to conversational 
arti�cial intelligence

Dr. Gamal Refai-Ahmed
for leadership in thermal management 
of electronics product development

Bryan Root
for leadership in improving 
semiconductor reliability test methods

Prof. Grigore Rosu
for contributions to runtime veri�cation 
and programming language semantics

Dr. Claude Samson
for contributions to mobile and 
underactuated mechanical systems 
control

Prof. Paul Sanberg
for contributions to stem cell therapies 
for neurodegenerative conditions

Ruhi Sarikaya
for leadership in spoken-language-
processing and conversational 
understanding systems

Prof. Jacquelien Scherpen
for contributions to nonlinear model 
reduction and passivity-based control

Prof. Dieter Schmalstieg
for contributions to augmented reality

Dr. Julia Schnabel
for contributions to medical image 
computing

Dr. Eve Schooler
for contributions to multimedia protocols 
and internet standards

Prof. Gesualdo Scutari
for contributions to distributed 
optimization in signal processing and 
communications

Dr. Kalyan Sen
for the development and application of 
power �ow control technology

Prof. Ashwin Seshia
for contributions to resonant-based 
inertial and mode-localized sensors

Prof. Ling Shao
for contributions to computer vision and 
representation learning

Prof. Jinhua She
for contributions to intelligent control of 
complex metallurgical processes

Prof. Alla Sheffer
for contributions to mesh 
parameterization and hexahedral 
meshing

Prof. Guangming Shi
for contributions to image 
representation and image reconstruction

Prof. Hyundong Shin
for contributions to the analysis and 
design of wireless communication and 
networking

Dr. Robert Shin
for leadership in electromagnetic 
modeling of radar systems and in 
micorwave remote sensing

Prof. Richa Singh
for contributions to robust and secure 
biometrics

Prof. Saurabh Sinha
for leading micro/nanoelectronics 
research and education in Africa

Prof. Bruno Sinopoli
for contributions to networked and 
secure control systems

Prof. Ramteen Sioshansi
for contributions to energy storage in 
electric power systems

Prof. Poul Sorensen
for contributions to wind power 
converter control and grid integration

Prof. Suresh Srivastava
for contributions to power system 
security and stability

Prof. Erik Strom
for contributions to reliable low latency 
communications and synchronization of 
code-division systems

Prof. Tetsuya Suemitsu
for contributions to high-frequency high-
electron-mobility transistors

Jasjit Suri
for contributions to computer-aided 
biomedical imaging diagnosis and its 
commercialization in atherosclerosis

Dr. Hiralal Suryawanshi
for contributions to converters for 
renewable energy systems, drives, and 
electrical machines

Prof. Willy Susilo
for contributions to cloud computing 
security

Mahesh Swamy
for development of power electronics 
topologies

Prof. Mehdi Tahoori
for contributions to resilient nanoscale 
integrated circuits

Dr. Shinzo Tamai
for contributions to control for motor 
drives and three-level converters

Dr. Jie Tang
for contributions to knowledge 
discovery from data and social network 
mining

Prof. Nelson Tansu
for contributions to semiconductor 
photonics technologies

Prof. Luciano Tarricone
for contributions to microwave 
interactions with living systems and 
biomedical applications

Dr. Ivan Tashev
for contributions to audio signal 
processing systems and algorithms for 
commercial microphone arrays

Prof. Stephan Ten Brink
for contributions to iterative detection 
and decoding

Prof. My Thai
for contributions to modeling, design, 
and optimization of networked systems

Prof. Thomas Thundat
for contributions to multi-modal 
microelectromechanical systems for 
chemical and biological sensors

Dr. Edward Tiedemann
for innovation and standardization of 
digital cellular communications
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Prof. Mi-Ching Tsai
for leadership in magnetic materials for 
the electric motor industry

Prof. Vincent Shin-Mu Tseng
for contributions to utility pattern mining 
and biomedical applications

Dr. Takatoshi Tsujimura
for contributions to the development of 
organic-light-emitting diode systems

Prof. Daniela Tuninetti
for contributions to theory of repetition 
protocols and wireless interference 
management

Prof. Mohammad Uddin
for contributions to control techniques 
for AC motor drives

Prof. Wolfgang Utschick
for contributions to signal processing 
algorithms for multi-antenna 
communications systems

Prof. Jaideep Vaidya
for contributions to privacy protection 
in data analytics and access control 
management

Dr. Nathan Van De Wouw
for contributions to hybrid, data-based 
and networked control

Prof. Wil Van der Aalst
for contributions to process mining and 
work�ow processes

Dr. Rath Vannithamby
for contributions to resource allocation 
for cellular and internet of things 
technologies

Dr. Sergio Vazquez
for contributions to control techniques 
for power converters and drives

Dr. Ganesh Venayagamoorthy
for contributions to the application of 
arti�cial intelligence to power systems

Dr. Luisa Verdoliva
for contribution to multimedia forensics

Dr. Tuomas Virtanen
for contributions to sound event 
detection and source separation

Prof. Joel Voldman
for contributions to electronic 
microscale manipulation of cells

Prof. Pascal Vontobel
for contributions to graphical models for 
channel coding

Prof. Michael Wakin
for contributions to sparsity-based signal 
processing and compressive sensing

Dr. Cong Wang
for contributions to security of cloud 
storage and computation

Prof. Danwei Wang
for contributions to modelling, analysis, 
and control for constrained robots

Dr. Hanyang Wang
for contributions to mobile terminal 
antennas

Prof. Hong Wang
for development, integration, and 
commercialization of novel dielectric 
ceramics and composites for passive 
integration

Prof. Honggang Wang
for contributions to low power wireless 
for IoT and multimedia applications

Prof. Jianhui Wang
for contributions to unit commitment 
and economic dispatch with renewable 
generation

Prof. Jianqing Wang
for contributions to electro-magnetic 
compatibility of biological and 
wearable/implant devices

Dr. Jin Wang
for development of high density 
power converters and their use in 
electric cars

Dr. Lizhe Wang
for contributions to high performance 
computing in processing, analysis and 
applications of remote sensing imagery

Dr. Meng Wang
for contributions to multimedia content 
analysis and retrieval

Prof. Xiaorui Wang
for contributions to power management 
of data center servers and embedded 
systems

Prof. Yingxu Wang
for contributions to real-time 
autonomous systems

Prof. Zhaocheng Wang
for contributions to pilot design and 
modulation of OFDM wireless systems

Prof. Zhongdong Wang
for contributions to insulating liquids 
and frequency response analysis 
methods for power transformers

Prof. Paul Weiss
for contributions to nanoscience and 
speci�cally electronic transport in 
molecular systems

Prof. Fushuan Wen
for contributions to fault diagnosis in 
power grids

Prof. Geyi Wen
for contributions to antenna quality 
factor

Prof. Patrick Wheeler
for contributions to matrix power 
converter technology

Dr. Mingzhong Wu
for contributions to spintronics and 
magnetization

Prof. Wenchuan Wu
for contributions to energy 
management, operations, and control

Dr. Yifeng Wu
for contributions to Gallium Nitride 
microwave and power conversion 
devices

Dr. Chongjin Xie
for contributions to optical transmission 
and datacenter optical networking

Prof. Zheng Xu
for contributions to control and 
modeling of modular multilevel 
converter based HVDC transmission 
systems

Dr. Dong Xuan
for contributions to connected coverage 
in wireless networks

Dr. Yongyi Yang
for contributions to medical image 
recovery and analysis

Prof. Birsen Yazici
for contributions to synthetic aperture 
radar and passive imaging

Prof. Zhinong Ying
for contributions to mobile terminal 
antenna technology

Dr. Dana Yoerger
for development of autonomous 
underwater vehicles for deep ocean 
exploration and science
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Leda Lunardi (Chair)

Piero Bonissone (Vice Chair) 

Pamela Ann Abshire 

Nirwan Ansari 

Alessandro Astol�

Gerard Capolino 

Moises Cases

David Conner (Life Fellow) 

Mariesa Crow 

Serge Demidenko 

Miwako Doi 

Robert Doverspike

Ferial El-Hawary (Life Fellow)

Ali Emadi 

William Emery (Life Fellow) 

Prasad Enjeti 

Pablo Estevez 

Robert Fagaly (Life Fellow)

Djalma Falcao (Life Fellow) 

Maria Pia Fanti

Alejandro Frangi

Costas Georghiades 
(Life Fellow)

William Hurley (Life Fellow) 

Mohammad Islam

Innocent Kamwa

Bogdan Kasztenny

Hideo Kuwahara (Life Fellow) 

Jae Hong Lee (Life Fellow) 

Yong Lian 

John Nelson (Life Fellow) 

Maciej Ogorzalek

Bozenna Pasik-Duncan 
(Life Fellow) 

Sundaram Ramesh 

Teo�lo Ramos (Life Fellow) 

Sudhakar Rao (Life Fellow) 

C J Reddy 

Daniel Sabin

Magdalena Salazar-
Palma (Life Fellow)

Tomy Sebastian

Roy Streit (Life Fellow)

Peter Sutherland (Life Fellow)

F. Don Tan

Isabel Trancoso

Joos Vandewalle (Life Fellow)

S.S. Venkata (Life Fellow)

Vijay Vittal (Life Fellow)

Peter Winzer

Min Wu

Yuanyuan Yang

Daniel Yeung (Life Fellow)

Junku Yu

Weihua Zhuang

IEEE FELLOWS CLASS OF 2021

Dr. Jingyi Yu
for contributions to theoretical analysis, 
algorithms and systems for computational 
photography and computer vision

Prof. Junzhi Yu
for contributions to bio-inspired swimming 
robots

Dr. Junsong Yuan
for contributions to human behavior 
understanding and video analytics

Dr. Shinji Yuasa
for contributions to MgO-based magnetic 
tunnel junctions

Prof. Dong Yue
for contributions to network-based control and 
its applications to power systems

Dr. Chau Yuen
for contributions to energy ef�cient wireless 
communications

Prof. Firuz Zare
for contribution to power converters and 
leadership role in standardization

Dr. Hamidreza Zareipour
for contributions to the modeling of energy 
storage for system operation and planning

Prof. Hongke Zhang
for contributions to high-speed railway 
communications

Lintao Zhang
for contributions to computer-aided veri�cation 
with ef�cient Boolean satis�ability solvers

Dr. Shujun Zhang
for contributions to the development of 
advanced piezoelectrics for transducers

Prof. Xiaoping Zhang
for contributions to signal processing in �nance

Dr. Gan Zheng
for contributions to optimization and design of 
multiuser multi-antenna communications

Dr. Yu Zheng
for contributions to spatio-temporal data mining 
and urban computing

Prof. Jizhong Zhu
for application of optimization methods for 
real-time economic power system operation

Prof. XiaoXiang Zhu
for contributions to arti�cial intelligence and 
data science in Earth observation and global 
urban mapping

Thomas Zimmermann
for contributions to data science in software 
engineering research, and practice
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Patrick Ryan’s leadership and relentless focus on IEEE's and the 
Power & Energy Society (PES) mission and vision, and his strong 
belief that there needed to be significant volunteer engagement to 
pursue anything new, were instrumental in transforming PES into 
the second-largest society within the IEEE. Since 2007, under 
his leadership as executive director, Ryan drove several significant 
achievements for PES, including: changing the name of the soci-
ety from IEEE Power Engineering Society to the IEEE Power & 
Energy Society to better reflect the PES mission and vision; estab-
lishing business processes that helped increase PES reserves, which 
allowed the society to create and establish humanitarian programs; 
supporting the establishment of the IEEE PES Scholarship Plus 

Initiative, which has distributed more than 1,500 scholarships to 
undergraduate students; launching the IEEE PES Resource Cen-
ters, which provide practical content and educational courses to 
industry professionals; supporting the development of the IEEE 
Smart Village program, which integrates sustainable electricity, 
education, and entrepreneurial solutions to empower off-grid 
communities; establishing four new publications to meet the 
growing demand of PES membership; expanding the portfolio of 
PES Conferences to a global audience; and fostering the develop-
ment of the IEEE Smart Grid and IEEE Smart Cities programs.

An IEEE Senior Member, Ryan was the executive director of 
the IEEE Power & Energy Society, Piscataway, NJ, USA.

Will Griffin is the creator of Hypergiant’s Top of Mind Ethics 
(TOME) framework, which won the Communitas Award for 
Excellence in AI Ethics. He also leads Hypergiant’s participation 
in the Tech Pioneer community at the World Economic Forum. 
His past entrepreneurial work has also earned him the prestigious 
IAB/Brandweek Silver Medal for Innovation and the culturally 
significant NAACP Image Award. He is currently a guest lecturer 
on AI Ethics in the Department of Computer Science at the Uni-
versity of Texas and at Penn State Law School. He was recently a 
TedX Speaker on Ethics.

Gri�  n is an entrepreneur and proven thought leader with a 
track record of bringing culture-shifting content and technology 
to new platforms. He is a member of the IEEE P7000 Model 
Process for Addressing Ethical Concerns During System Design 
working group. His previous ventures include launching the � rst 

original content slate on the Sony PlayStation Network with En-
demol North America. He launched the � rst original Video On 
Demand cable channel, Hip Hop OnDemand, on Comcast Cable 
systems. Gri�  n is a long-time board member of the nation’s oldest 
multicultural ad agency, Uniworld (WPP), and was an in-house 
strategist at News Corporation (Fox Entertainment Group).

He was an associate at McKinsey & Co. in the Entertainment 
and Media practice (Los Angeles), where we worked on opera-
tions and post-merger integration for the world’s largest media 
companies, including Time Warner and Disney. He began his pro-
fessional career in the Asset-Backed Securities Group at Goldman 
Sachs in New York.

Gri�  n is a graduate of Dartmouth College and Harvard Law 
School and completed the Entrepreneurship Curriculum at Har-
vard Business School. 

2020 IEEE Eric Herz Outstanding Staff Member Award
Sponsored by IEEE

For leadership in creating a successful model for IEEE and Society memberships by 
fostering member value and partnerships with volunteers

For sustained professional advocacy of ethical practices in industry and academia

Patrick Ryan

Will Grif� n

2020 IEEE Award for Distinguished Ethical Practices
Sponsored by the Ethics and Member Conduct Committee

IEEE AWARD FOR DISTINGUISHED ETHICAL PRACTICES
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2022 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 2022 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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