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DIRECTOR’S MESSAGE
Klara Nahrstedt, Acting Director
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FOR CSL, 2013 HAS BEEN THE YEAR OF “BIG”: BIG RESEARCH INITIATIVES, BIG FUNDING, AND BIG DATA.



ENERGY EFFICIENCY: COMPUTING FOR A GREENER WORLD

GREEN SUPERCOMPUTING

ENERGY EFFICIENT NANOSCALE DEVICES
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RELIABLE SOFTWARE DESIGN

FUTURE CAPABILITIES

REAL-TIME ENERGY USAGE ANALYSIS
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EMBEDDED CONVERTER HELPS INCREASE 
SOLAR ENERGY CAPTURE
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STRATEGIC RESEARCH INITIATIVES: PUSHING INTERDISCIPLINARY ADVANCES
IN EMERGING FIELDS
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WIDE-BANDGAP (WBG) POWER ELECTRONICS RESEARCH INITIATIVE TOWARD A CENTER OF EXCELLENCE AND
ENTREPRENEURIAL OPPORTUNITIES
Kyekyoon (Kevin) Kim, Elyse Rosenbaum, and Philip T. Krein, Electrical and Computer Engineering

ATOMIC-SCALE DESIGN OF OXIDE HETEROJUNCTIONS FOR ENERGY CONVERSION
Elif Ertekin, Mechanical Science and Engineering; Lane Martin and Angus Rockett, Materials Science and Engineering; Ed Seebauer, 
Chemical and Biomolecular Engineering

OPTIMIZING DNA STORAGE EFFIFIENCY VIA JOINT CONSTRAINED AND ERROR-CONTROL CODING
Olgica Milenkovic, Electrical and Computer Engineering; Jian Ma, Bioengineering; Huimin Zhao, Chemical and Biomolecular Engineering

POWERING BIG DATA - A SYSTEMS APPROACH TO FUTURE COMPUTING PLATFORMS
Robert Pilawa-Podgurski (PI), Philip Krein, Yi Lu, Naresh Shanbhag, Electrical and Computer Engineering; Roy Campbell, Computer Science

A THEORY OF COGNITIVE AND ALGORITHMIC DECISION MAKING

BEYOND SPEECH: TOWARDS AN INTERDISCIPLINARY STUDY OF SOUND
Paris Smaragdis, computer science and electrical and computer engineering; Mark Hasegawa-Johnson, Electrical and Computer Engineering; Rob A. 
Rutenbar, Computer Science; J. Stephen Downie, Graduate School of Library and Information Science; Heinrich K. Taube, School of Music

DIGITAL/CYBER SECURITY AND NUCLEAR SECURITY
Rizwan Uddin, Nuclear, Plasma, and Radiological Engineering; William Sanders, Electrical and Computer Engineering (with additional collaborators from 
NPRE and CSL)
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XPACC: EXASCALE COMPUTING TO FUEL ADVANCES IN COMBUSTION RESEARCH

PLASMA-CONTROLLED COMBUSTION

http://xpacc.illinois.edu



PASSIONATE ON PARALLEL REU

(Above) 
Interns present the 
results of their 
research at a poster 
session at the Illinois 
Summer Research 
Symposium, held at 
the I-Hotel July 25-26.
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2013 Passionate on Parallel Team (from left): Illinois Prof. Matthew West, REU Director; John 
McCann, University of Alabama in Huntsville; Ali Hajimirza, University of Kentucky; Jack Lestina, 
University of Tulsa; Terrance Howard, University of Illinois; Ainoghena Igetei, Syracuse University; 
Justin Dufresne, Providence College; Alexander Knaust, University of Texas at El Paso; Benjamin 
Harbolt, Whitworth University; Alhaji Mansaray, University of Illinois; and Abhijit Pujare, Yale 
University.
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THE ILLINOIS CYBER SECURITY SCHOLARS PROGRAM: 
ITI RECEIVES $4.2 MILLION TO TRAIN STUDENTS IN 
CYBER SECURITY



SONIC CENTER: COMPUTING FOR THE 
NANOSCALE ERA

PARTICIPATING UNIVERSITIES
Carnegie Mellon University
Princeton University
Stanford University
University of California, Berkeley

University of California, Santa Barbara
University of California, San Diego
University of Illinois at Urbana-Champaign (lead) 
University of Michigan - Ann Arbor 10

http://www.sonic-center.org
FOR MORE INFORMATION ABOUT THE SONIC CENTER SEE:
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COMPGEN BRINGS BIG DATA TO LIFE

http://compgen.illinois.edu
FOR MORE INFORMATION ON THE COMPGEN INITIATIVE SEE:

ACCORDING TO THE UNIVERSITY OF LEICESTER:
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NEW MEDICAL DEVICES INITIATIVE TO AUTOMATE MEDICAL SYSTEMS

http://publish.illinois.edu/medicalsystems
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ILLINOIS ALUM GIVES $1.1 MILLION FOR 
EDUCATION, RESEARCH IN FAIL-SAFE SYSTEMS
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ILLINOIS ALUM GIVES $1.1 MILLION FOR 
EDUCATION, RESEARCH IN FAIL-SAFE SYSTEMS
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Klara Nahrstedt, the Ralph M. and Catherine V. Fisher Professor in 
the Department of Computer Science, has been named acting 
director of the Coordinated Science Laboratory (CSL).

“As a leading researcher for the College, for CSL, and the 
Information Trust Institute, she is a natural choice to carry on the 
work of our most successful units,” said Andreas Cangellaris, dean 
of Illinois’ College of Engineering.

Nahrstedt is a leading researcher in multimedia systems, with seminal contributions 
to quality-of-service (QoS) management for distributed multimedia systems. Her 
two textbooks, “Multimedia Computing, Communications and Applications” and 
“Multimedia Systems,” are among the most widely used textbooks on multimedia 
technology. Her online book, “QoS in Wireless Networks over Unlicensed 
Spectrum,” was published in 2012 and presents an extensive system view on 
achieving Quality of Service approaches  in WiFi-based wireless networks.

As a researcher in the Information Trust Institute’s Trustworthy Cyber Infrastructure 
for the Power Grid (TCIPG) Center, she is also looking at how competing QoS and 
security demands can both be answered in the context of critical cyber-physical 
systems, such as the power grid. 

Nahrstedt joined the Illinois faculty in 1995 and has received numerous honors, 
including the IEEE Communications Society Leonard G. Abraham Prize, the IEEE 
Computer Society’s Technical Achievement Award, the University Scholar Award, 
and the Humboldt Research Award, among others. She is a Fellow of the IEEE and 
ACM, and, since 2009, she has chaired the ACM Special Interest Group on 
Multimedia.

As acting director, Nahrstedt leads CSL while its current director, William Sanders, 
serves as the Interim Head of the Department of Electrical and Computer 
Engineering at Illinois.
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NAHRSTEDT NAMED ACTING DIRECTOR OF THE 
COORDINATED SCIENCE LABORATORY

LEARNING TO SEE SYSTEMS 
PROGRAM TEACHES STUDENTS 
TO EVALUATE VALUES IN TECH 
SYSTEMS



CSL RESEARCHERS PARTICIPATE IN STARNET 
PROGRAMS
CSL researchers are playing a role in three of six new programs launched in 2013 through 
the Semiconductor Technology Advanced Research Network (STARnet), supported by 
the Semiconductor Research Corporation (SRC) and the Defense Advanced Projects 
Research Agency (DARPA).

In addition to the Illinois-led SONIC Center (see p. 10 for more info), researchers Wen-mei 
Hwu and Deming Chen are contributing to the Center for Future Architectures Research, 
headed by the University of Michigan, which will explore future generation scalable 
computing systems. Doug Jones, also director of the Advanced Digital Sciences Center in 
Singapore, is part of the team addressing pervasive integration of smart, networked 
sensors and actuators in our connected world at the TerraSwarm Research Center at the 
University of California, Berkeley.

DOUG JONES NAMED NEW DIRECTOR OF 
ADVANCED DIGITAL SCIENCES CENTER

In July, the University of Illinois named Douglas L. Jones as the new 
director of the Advanced Digital Sciences Center in Singapore. Jones 
replaced Marianne Winslett, an Illinois professor of computer science, 
who served as director from 2009 through June 2013.

Jones plans to continue to lead ADSC in the areas it already excels in, 
such as computer vision, digital hardware, information mining, depth 
imaging, video tracking and smart grid, as well as facilitating 

collaborations in Singapore and the U.S. and strategically focusing ADSC’s areas of 
research emphasis.

“ADSC needs to take advantage of the unique opportunities that come from being 
located in Singapore,” he said. “So far, we’ve been in a growing phase and always trying 
to get bigger. Going forward, we’re going to be a little more strategic on what we want 
to focus on and emphasize.” 16



ROMIT ROY-CHOUDHURY
CSL faculty member Romit Roy Choudhury began as an electrical and computer engineering and computer science 
associate professor in fall 2013 after graduating from Illinois in 2006 with a Ph.D. in computer science. His research 
interests include wireless protocol design, mainly at the PHY/MAC layer and in mobile computing at the application layer. 
He was awarded the ACM MobiSys Best Demo Award in 2011 and the Google Faculty Research award in 2013.

GRACE XINGXIN GAO
Grace Xingxin Gao is an assistant professor in the Department of Aerospace Engineering and graduated from Stanford 
University in 2008 with her Ph.D. in electrical engineering. Her research interests include systems and signals and control, 
with an emphasis on satellite navigations and autonomous vehicles. She serves as an Institute of Navigation council 
member and co-chair of the Technical Committee on Air Navigation. Gao has also won a number of awards, including the 
RTCA William E. Jackson Award and the Institute of Navigation Early Achievement Award.

PAVAN KUMAR HANUMOLU
Pavan Kumar Hanumolu is an associate professor of electrical and computer engineering, who received his Ph.D. in 
electrical engineering from Oregon State University in 2006. His research interest is in circuits, including high-speed, 
low-power I/O interfaces, time-based signal processing, and power-management circuits. Hanumolu received the 
National Science Foundation CAREER Award in 2010 and the Faculty of the Year Award in 2011 from the College of 
Engineering and the School of EECS at Oregon State University. 

NEW FACULTY

SEWOONG OH
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JIM COLEMAN
Jim Coleman is an Intel Alumni Endowed Chair of Electrical and Computer Engineering who retired after 31 years 
as an Illinois professor. During his tenure, he directed the Integrated Circuits Fabrication Laboratory. Throughout 
his career, he received many awards, including the John Tyndall Award, the highest recognition accorded to 
researchers in optical communications, from The Optical Society (OSA) and the IEEE Photonics Society in 2013. 
He also was elected to the prestigious National Academy of Engineering in 2012, and in the same year, he 
became a fellow in the International Society for Optics and Photonics (SPIE). He graduated from the University of 
Illinois in 1975 with a Ph.D. in electrical engineering and his research focused on microelectronics and photonics.

JOHN ABELSON

RETIRING FACULTY
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POWERED PROSTHETIC DEVICES HELP AMPUTEES 
WALK NATURALLY
According to the Amputee Coalition of America, the number of lower-limb amputees is 
expected to double by 2050, especially due to the increasing prevalence of diabetes.

Electrical and Computer Engineering Ph.D. graduate student Navid Aghasadeghi recognized 
this problem and is putting his control theory knowledge to use to help lower-limb amputees. 
He received a $42,232 grant from the National Institutes of Health to pursue this research, 
along with advisor and CSL Assistant Professor of Aerospace Engineering Tim Bretl.

“I see health problems as one of the biggest challenges that the world faces,” Aghasadeghi 
said. “I thought that the knowledge that I had from control theory should be applicable and I 
wanted to see a complete loop in developing the theory and then testing the theory in 
application to see if the whole system could work.”

Previously, prosthetic devices were passive, meaning that they behaved like a spring system 
that didn’t provide power to the individual, but now powered devices that include a motor at 
the ankle and knee are available. 

“With passive devices, it has been shown that amputees spend more energy over a gait cycle 
and that the gait is not natural,” Aghasadeghi said. “With powered devices, if we can provide 
the right control to the device, we should be able to provide natural locomotion to the ampu-
tee.”

Aghasadeghi began by using locomotion trajectories from unimpaired individuals and the 
physical characteristics of the amputee, such as height and weight, to customize controller 
parameters for the devices. He is working on a theory called inverse optimal control, which 
hypothesizes that human motor control can be modeled as being optimal with respect to a 
performance criterion. With this theory, Aghasadeghi determines the performance criteria of an 
unimpaired human walking and uses those criteria to derive controllers for prosthetic devices.

“I’m trying to understand the challenges clinicians face and use my theoretical knowledge to 
develop a precise mathematical representation of the problem they are facing,” Aghasadeghi 
said.

PASSIONATE ON PARALLEL REU

(Above) 
Interns present the 
results of their 
research at a poster 
session at the Illinois 
Summer Research 
Symposium, held at 
the I-Hotel July 25-26.
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2013 Passionate on Parallel Team (from left): Illinois Prof. Matthew West, REU Director; John 
McCann, University of Alabama in Huntsville; Ali Hajimirza, University of Kentucky; Jack Lestina, 
University of Tulsa; Terrance Howard, University of Illinois; Ainoghena Igetei, Syracuse University; 
Justin Dufresne, Providence College; Alexander Knaust, University of Texas at El Paso; Benjamin 
Harbolt, Whitworth University; Alhaji Mansaray, University of Illinois; and Abhijit Pujare, Yale 
University.



ROUND-UP OF CSL EVENTS

20

SYMPOSIUM ON EMERGING TOPICS IN CONTROL AND MODELING
The 2013 Symposium on Emerging Topics in Control and Modeling: Social and Economic Behavior 
was held November 7-8, 2013, and exposed researchers to control and modeling challenges 
related to the social and economic behavior of systems, with the aim of exchanging knowledge 
and fostering collaborations between academia, industry and government agencies. During the 
two-day conference, attendees learned about important challenges existing in control and 
modeling of social and economic systems through invited talks, poster sessions, panel discussions 
and networking opportunities.

CSL STUDENT CONFERENCE

ALLERTON CONFERENCE
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CSL AWARDS
Tarek Abdelzaher
2012 IEEE Outstanding Technical Achievement and Leadership Award

Vikram Adve
ACM Software System Award

Narendra Ahuja
2012 BITS Pilani Distinguished Alumnus Award from The Birla Institute 
of Technology and Science

C. Barth and R.C.N. Pilawa-Podgurski
Best Paper Award at 2013 IEEE Workshop on Control and Modeling 
for Power Electronics

Andy Borum
NSF Graduate Research Fellowship (Timothy Bretl)

Yoram Bresler
Innovation Transfer Award at the Champaign County Innovation 
Celebration

Timothy Bretl
Associate Editor, IEEE Transactions on Robotics

Timothy Bretl and Dennis Matthews
Finalist, ICROS Best Application Paper Award at the IEEE/RSJ 
International Conference on Intelligent Robotics and Systems

Cao, Liangliang, Hyun Duk Kim, Min-Hsuan Tsai, Brian Cho, Zhen Li, 
Indranil Gupta, ChengXiang Zhai, Thomas S. Huang
Best Paper Award at 2012 ACM Conference on Knowledge 
Discovery and Data Mining (KDD) BigMine Workshop
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Brighten Godfrey, Mo Dong, Qingxi Li
Internet2 Innovative Application Award, July 2013

William Gropp
Member-at-Large for the Information, Computing and Communication 
section of The American Association for the Advancement of Science 
(AAAS); Thomas M. Siebel Chair in Computer Science; 2013 
HPCWire’s “People to Watch”; Best Paper Award at ACM SIGPLAN 
Symposium on Principles and Practice of Parallel Programming

Quanquan Gu
2013 - 2015 IBM Ph.D. fellowship (Jiawei Han)

Indranil Gupta
Associate Editor for the ACM TAAS Journal

Jiawei Han
University of Illinois 2012 Excellence in Graduate and Professional 
Teaching Award

Jaiwei Han’s research group
ACM SIGKDD KDDCUP award

Siva Kumar Sastry Hari
Paper selected as IEEE Micro Top Picks for 2013; 2013 Feng Chen 
Memorial Award; Margarida Jacome Best Poster Award at the 2012 
Gigascale Systems Research Center Annual Symposium; selected to 
attend the 2013 Heidelberg Laureate Forum (Sarita Adve)

Mark Hasegawa-Johnson
Elected to Board of Directors of the International Speech Communi-
cation Association

Kevin T. He
2012 Best Paper Award at the IEEE International Conference on 
Nanotechnology (Joe Lyding)

Naira Hovakimyan
Technical Achievement Award, 2012 World Congress, 9th International 
Conference on Mathematical Problems in Engineering, Aerospace and 
Sciences, Vienna, Austria; Keynote speaker, 2012 ICNPAA World 
Congress: Mathematical Problems in Engineering, Sciences and 
Aerospace, Vienna, Austria; 2013 Associate Editor of Journal of the 
Franklin Institute (Ravi Iyer)

Thomas S. Huang
University of Illinois at Urbana-Champaign Swanlund Chair

Ming Ji, Binbin Lin, Xiaofei He, Deng Cai, Jiawei Han
2012 Best Paper Award candidate and 2011 Best Poster Award at ACM 
SIGKDD International Conference on Knowledge Discovery and Data 
Mining

Peter Kairouz
2012 Roberto Padovani Scholarship from Qualcomm (Andrew Singer 
and Pramod Viswanath)

Hyungsul Kim, Yizhou Sun, Julia Hockenmaier, Jiawei Han
Paper selected as one of the best papers being invited to the journal 
"Knowledge and Information Systems" at the 2012 IEEE International 
Conference on Data Mining

Negar Kiyavash
Associate Editor for IEEE Signal Processing Letters

Justin C. Koepke
2012 Geim and Novosolev Graphene Prize at the IEEE International 
Conference on Nanotechnology (Joe Lyding)

Steven LaValle
University of Illinois at Urbana-Champaign University Scholar
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CSL AWARDS (continued)
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CSL FINANCIAL INFORMATION

TOTAL EXPENDITURES BY FISCAL YEAR
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CSL & INSTITUTE EXPENDITURES BY TYPE



1308 West Main St. Urbana, IL 61801
Phone: 217-333-2511
Website: csl.illinois.edu




