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Alumni gifts provide critical financial assistance 
for our students. In today’s economy more stu-
dents and their families are faced with economic 
hardships. We remain unwavering in our commit-
ment to admit outstanding students who demon-
strate intellectual potential, strength of character 
and a love of learning regardless of their ability 
to pay. We endeavor to make a Cornell education 
affordable to all admitted students. It is alumni 
like you who help to make this possible.

Additionally, alumni gifts also help us attract the 
finest faculty. We must compete with other top 
engineering schools to attract and retain these 
outstanding individuals. Your gifts help to equip 
modern research labs and support our outstand-
ing graduate students, making Cornell a top con-

tender when competing for the best and brightest faculty.

Alumni gifts are essential in providing top-notch facilities. 
The importance of well-equipped labs for teaching cannot be 
underestimated. They are where students gain their hands-
on experience, giving them an edge in the job market. Every 
little bit matters—even a few hundred dollars can put a piece 
of equipment on a lab bench featuring the donor’s name. 
Likewise, ECE faculty and students depend upon technol-
ogy to enable effectiveness and efficiency, as well as upon 
adequate meeting spaces which facilitate collaboration to 
generate and grow ideas. For example, we now offer our 
students an M.Eng lounge which fosters key interactions.  

Other meeting places for students are being designed. You, 
our ECE alumni, are critical in supporting these facilities.  

Whether you are able to make a large gift or small one, 
we need your support for our students, faculty, and facili-
ties. Every gift matters. Individually and collectively, you are 
instrumental in making Cornell ECE a strong, vibrant school 
that produces fine engineers and essential knowledge.

For up-to-the-minute information, look for Cornell ECE at: 

www.twitter.com/CornellECE

www.facebook.com/CornellECE
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WE HAVE BEEN RANKED AS A TOP ECE 
school, according to U.S. News and World Report. This year’s re-
port on “Best Graduate Schools” ranked Cornell 5th for computer 
engineering and 7th for electrical engineering! (While electrical 
and computer engineering is one field at Cornell, the Report 
ranks the two separately.) Cornell ECE has significantly increased 
our rankings—last year, both fields were ranked ninth in their 
individual categories. This notable accomplishment cannot be 
attributed to a single source, but is the result of several recent 
initiatives, including the following.

•   In January 2014, we will welcome two new faculty members, 
Maryam Shanechi and Christoph Studer. Meet them on page 3.

•   ECE’s strong ties to the Cornell NYC Tech campus continue 
with the appointment of Professor Rajit Manohar as associate 
dean for the new NYC campus.

•   We have added several student fellowships and we are ap-
proaching our goal of supporting all first-year Ph.D. students 
with full-year fellowships.

•   We have recently established the Cornell ECE Early Career 
Research Scholars Program to encourage gifted undergradu-
ates to pursue research interests with faculty members in 
ECE-related topics. Designed for students between their 
freshman and sophomore years, this is the first time ECE has 
offered support for faculty to work with undergraduate stu-
dents to perform research after their first year of study. Meet 
the first class of these young scholars on page 10.
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•   Through a major gift recently received by ECE, we have estab-
lished the ECE Innovation Award Competition to encourage 
students to develop their original ideas. The first awards were 
presented during the 2013 spring semester, each team receiv-
ing $10K to continue developing their projects. Find out more 
on page 11.

•   ECE space renovations are still ongoing, with student space 
and conference rooms in Rhodes Hall now complete. The new 
Phillips Foyer is a welcoming place for students, faculty, and 
visitors alike. Going forward, we will continue renovating 
student and faculty offices, and improving the overall space 
situation.

Strong rankings can only benefit us, particularly when it comes 
to recruiting talented students and faculty. However, we must 
keep developing novel ideas and creating new initiatives to carry 
Cornell’s ECE into the future. We look forward to your contin-
ued support as we move ahead on these and other department 
improvements.

Tsuhan Chen, Director
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WHEN MICHELE KALISKI GRADUATED FROM THE  
College of Engineering in 1985, all many students 
wanted was “a steady, decent job,” she recalls.

Nowadays, young engineers are far more entrepre-
neurial, pursuing freewheeling careers of a kind that 
Kaliski and her husband, Burt Kaliski, could not have 
imagined when they were fresh out of school.  Im-

pressed by the creative energy of this generation of engineers, 
Michele and Burt Kaliski have made a leadership gift to help 
establish the new ECE Innovation Award Competition. 
(See the article on page 11.)

Cornell is not only Michele Kaliski’s alma mater but also that 
of her father, Ronald Fichtl (’57, mechanical engineering), and 
brother, Rick Fichtl (’86 electrical engineering, ’87 M.Eng, ’88 
MBA).  Both have passed away, so it was especially significant 
to her to make a gift that not only advances engineering 
ingenuity but helps the university that has figured so promi-
nently in her family.

Held each semester, the Innovation Award Competition, the 
vision of ECE Prof. Tsuhan Chen, challenges student teams to 
develop technologies that have business applications or address 
a societal need. Two winning teams each receive $10,000.

“This kind of program is an investment and encouragement 
for people to pursue their passion,” says Burt Kaliski, senior 
vice president and chief technology officer for Verisign. “It has 
to advance the state of the art but also have the opportunity 
for real impact.”

Entrepreneurism seems to come naturally to a lot of twenty-
somethings today, says Michele Kaliski.  She and her husband 
have observed this with their son, who recently graduated 
from NYU and now is at a tech startup.

“Today’s students want to take much more of a risk, try dif-
ferent things,” says Michele Kaliski, who worked for General 
Motors after completing a master’s degree at MIT.   “A lot 

of what our son does is self-taught. He taught himself cod-
ing, for example.” She recognized that same spirit in the 
ECE students she met when visiting campus last November.    

We want to encourage and reward that financially.” (Their 
daughter, meanwhile, illustrates this generation’s commit-
ment to societal applications as she majors in environmental 
studies and economics at Amherst College.)

The first Innovation Awards were presented this spring. Win- 
ning teams can spend their $10,000 prizes as they choose, 
with periodic updates to the ECE department on their progress. 
What they do with the money will help guide the advisory 
committee established by Prof. Chen in “effective follow-up,” 
says Burt Kaliski. “We’re still learning as we go along.” He’d 
eventually like to tie the Innovation Awards into Cornell’s 
outreach program, which connects university resources to  
the world outside its walls, a fundamental aspect of Cornell’s 
mission as a land-grant university.

Likewise, the desire to bring academic knowledge to the 
places and people that can benefit from it lies at the heart 
of the Kaliskis’ philanthrophy. A few years ago they gave 
another leadership gift to the Public Service Center at MIT, 
which offers students a range of public service opportunities 
through internships, grants, volunteer experiences, and other 
programs. Burt Kaliski completed his bachelor’s, master’s, and 
doctoral degrees at MIT, and it’s where he and Michele met.

“We liked (the Public Service Center) because it encourages 
the students to use the talents they have and the opportuni-
ties they’ve been given to help not just themselves but also 
other people who are perhaps less fortunate,” says Kaliski. 
The Innovation Awards line right up with that philosophy. 
Now, thanks to the generosity of Michele and Burt Kaliski, 
students for years to come will have a platform to develop 
their ideas and, just maybe, hit on the next big thing.

Assistant Professor 
B.A.Sc. Engineering Science,  
University of Toronto, 2004 
S.M. Electrical Engineering and 
Computer Science (EECS),  

Massachusetts Institute of Technology, 2006 
Ph.D. Electrical Engineering and Computer Science (EECS), 
Massachusetts Institute of Technology, 2011

Maryam Shanechi works at the interface of electrical engineering 
and neuroscience. Her work uses the principles of systems and 
control theory to gain insight into basic neuroscience questions 
and, in turn, combine such insights and principles to develop 
solutions for patients with neurological disorders.

She is currently designing brain-machine interfaces (BMI) with 
the goal of helping paralyzed patients. Many paralyzed patients 
retain the ability to plan or imagine movements, however, they 
cannot communicate such intent to the muscles due to spinal 
cord injury. BMIs record the brain activity in the areas respon-
sible for movement control. Shanechi designs mathematical 
algorithms that take those brain signals and map them into the 
intended movement. For example, if someone thinks about mov-
ing left versus moving right, the algorithms will recognize the 
intended location based on the brain activity, and will, in turn, 
move a robotic arm or computer cursor towards that location. 
The BMI, in effect, bypasses the faulty communication link and 
allows the patient to directly use their brain activity to control 
movements.

“This is a very interdisciplinary research,” Shanechi says. “My 
specialty is mostly in systems theory and signal processing, but 
I also have an understanding of neuroscience and how the brain 
works. Additionally, my team needs to collaborate with research 
teams that design the electrodes implanted directory into the 
brain, and teams that design prosthetic limbs, for example.”

“There are various challenges before these brain-machine interface 
systems become clinically viable. First, we need to improve the 
safety and longevity of the electrodes implanted in the brain,” 
Shanechi says. “These electrodes should last for decades in a  
patient. Moreover, we need to improve the control algorithms so 
they can support more complex three-dimensional movements 
using a robotic arm or even using the patient’s own native muscles.”

Given the interdisciplinary nature of this research, progress re-
quires a collaborative effort between experts in various engineer-
ing and medical fields. “I chose Cornell because of the brilliant 
multidisciplinary group of faculty and very strong students, and 
I knew I could do great research,” said Shanechi. “With the addi-
tional opportunities for collaboration, I am confident that it will 
be an exciting environment to do innovative research.”

Assistant Professor 
M.S. & Ph.D. Information Technol-
ogy and Electrical Engineering, ETh 
Zurich, Switzerland, 2005 & 2009 
Research Scientist, Department of 

Electrical and Computer Engineering, Rice University, houston, 
Texas, 2013

Originally from a small town in Switzerland reminiscent of Ithaca, 
Christoph Studer possesses a diverse background in theory of 
signal and image processing, wireless communications, algorithm 
design, and digital systems. Using a unique interdisciplinary  
approach, he implements complicated and complex algorithms  
in integrated circuits, and works on the theory side as well.

At Cornell, his work will focus on unconventional imaging using 
computational photography, a novel approach that enables the 
design of better cameras. The state-of-art approach produces 
amazing photos and videos, but can take up to a full day 
to process. “My goal,” says Studer, “is to come up with new 
algorithms, analyze their properties, and then implement 
these algorithms in digital integrated circuits so you can 
have a portable, real-time computational camera. This work 
pushes the limits of what we can do with today’s cameras.”

In addition to unconventional imaging, Studer is also 
working on signal processing and wireless communica-
tions. His research topics all share a similar problem: 
the best algorithms are computationally too complex to 
implement. To address this, the idea is to break down 
these algorithms and make them fast, efficient, and suit-
able for hardware implementation.

“Unconventional imaging, wireless communications, and signal 
processing all sound very different, but the underlying tools are 
very similar,” says Studer. “If you make a discovery in one field, 
you can basically transfer that idea and apply it to other fields.”

There are several big challenges, however. The algorithms get 
more and more complex, and as such, implementing them requires 
more powerful tools. At the same time, integrated circuits get 
smaller and become more unreliable, which causes implementa-
tion issues. The technologies grow in different directions, each at 
a high pace, and researchers have to bridge the ever-growing gap 
between theory, algorithms, and integrated circuits.

A very important part of this interdisciplinary research approach 
is collaboration, which Studer sees as characteristic of Cornell. 

“The people at Cornell are very willing to collaborate, are experts 
in very diverse fields, and are excellent researchers. Collaboration 
is very important; I like to interact with other researchers and 
students. This is what I enjoy most about my job: working with 
others and solving exciting and complicated problems together.”
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“With this generation of young 
adults, sometimes all you hear 
is the negative, but they are 
doing a lot of exciting things.

L to R:  Ronald and  
Rick Fichtl



4 ECE Connections 
WINTER 2013

Cornell, and engineering science, truly has lost a one-of-a-kind 
leader and teacher. Lester F. Eastman B.S./M.S. ’53 and Ph.D. ’57 
John L. Given Professor of Engineering, emeritus died on August 
9, 2013 at the age of 85. Since then, there has been an outpouring 
of condolences, as well as appreciation from his vast communi-
ty of scientists, engineers, educators, industrial colleagues, and 
friends from around the world for a great educator, mentor, 
scientist, and friend. 

Eastman began his 63 year career at Cornell as an undergrad-
uate in 1948, quickly establishing himself as an impeccable 
researcher and a scientific trend-setter. Starting in the 1960s, 
his group helped make Cornell a world-leader in micro-
electronic devices, through his research on compound 
semiconductor materials, high speed devices, and circuits. 
His pioneering use of Gallium Arsenide devices yielded 
unheard of results and won accolades and international 

awards. A tireless advocate for his cutting-edge research, 
he enthusiastically tapped into industry and government fund-
ing sources, with a winning combination of a can-do attitude, a 
reputation for delivering results, and absolute integrity. His focus 
on applied science with practical applications made a profound 
impact in a wide variety of industries, including cellular technol-
ogy and communications. 

As his reputation grew, so too did his research group—by 2011 
he had graduated 125 Ph.D students who affectionately refer to 
themselves “by number.” They flocked to him for his academic 
renown and his uncanny ability to bring out the best in every-
one who crossed his path. With Les as mentor, they built their 
scientific knowledge and chops, while he helped them build 
confidence and interpersonal skills. It was his practice to have 
them present conference papers so they could win recognition 
and exposure. He taught them that teamwork is the key to get-
ting great results. He served as a role model by shrugging off all 
the impediments that were thrown his way, teaching them to 
forge ahead and focus on the positive. His personal commitment 
to each student helped Les Eastman students become leaders in 
scientific research, academia, and industry. 

Through his selflessness, openness to new ideas, and generosity, 
Les forged lifelong bonds with academic colleagues around the 
world. Hiroyuki Sakaki, University of Tokyo (Professor Emeritus) 
wrote, “Les has been truly an exceptional professor, since he 
built up not only an outstanding research group at Cornell that 
made enormous contributions for the advancements of high-
speed compound semiconductors devices, but he also created a 
global network of scientists and engineers, in which long lasting 
friendships have evolved, promoting not only academic collabo-
rations and partnerships, but, more importantly, a deep sense of 
belonging to the family-like community around him. I am truly 
grateful for being one of its members.”

Prof. Michael Shur, Patricia W. and C. Sheldon Roberts Professor 
of Solid State Electronics Professor, Electrical, Computer, and Sys-
tems Engineering and Physics, Applied Physics, and Astronomy 
Director, RPI wrote, “In 1976 when I was a stateless refugee with 
no documents and no money he sent airline tickets for me, my 
wife, and our two little girls, so that we could fly to Ithaca, N.Y. 
We came to Cornell, all four of us, and, in a way, I have never 
left. Our last joint publication was a paper presented at MRS in 
2011. Professor Eastman literally changed my life, as he did for 
so many. He was my mentor and my role model for over 35 years. 
He was a great man and we will always remember him.”

Perhaps the greatest testament to Les’s extraordinary accomplish-
ments is best expressed in reading just a few of the letters of fond 
farewell from his former students. Here are just a few excerpts 
from the many that were sent to acknowledge his passing:

From Prof. Sandip Tiwari (#20), Ph.D. ’80, Charles N. Mellowes 
Professor in Engineering, Cornell University, ECE, “Les has been 
a supernova in the lives of many. He lives on through all the 
people, family and the lives he changed, and the course of  
science he influenced.”

From Prof. Wen I. Weng (#29), Ph.D. ‘81, Thayer Lindsley Profes-
sor of EE, Columbia University, “Les was a great person, mentor, 
and wonderful friend to all his students. Les will be forever in 

my heart and dearly missed.”

From Dr. Hai Lu (#114) Ph.D. ‘03, Nanjing University, China, “It is 
my lifetime honor to be Les’s student and a member of the honor-
ary group.”

From Dr. Junxia Shi (#123) Ph.D. ’10, Assistant Professor, Electri-
cal and Computer Engineering, University of Illinois at Chicago, 
and recipient of the Lester Eastman Fellowship at Cornell, 

“During my years at Cornell, you showed me there is no difficult 
problem that cannot be solved. Ever since then, that became my 
motto in life.” 

 A Fond Farewell to

One of Cornell’s Finest   
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By Laurie Eastman Veal

Left photo, L. to R.:  D. Kerr,  
S. Y. Narayan and L.F. Eastman  

Right photo, L. to R:   
C. Dalman, L. F. Eastman and 
unknown.

 

L to R:  L.F. Eastman, 
J. Shi, B. Aslan, and  
J. Felbinger

J. Shi and  
L.F. Eastman
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The research of several ECE faculty 
members grapples with Big Data from 
a variety of angles. Some are address-
ing the challenges of storing, sending, 
securing, and manipulating huge data 
loads. Others whose research didn’t 
start out expressly related to Big Data 
are seeing their work changed and 
often enhanced by it, as larger data sets 
reveal deeper, previously undetectable 
patterns.

Prof. Tsuhan Chen, for one, has got-
ten a boost in his research—designing 
algorithms to detect human faces and 
analyzing social relationships among 
people in photographs—from Big Data. 

“The more data you have, the easier it is 
to analyze the data,” says Chen.

Chen and his research colleagues down-
load huge numbers of photos from the 
Internet, mark the regions where faces 
appear, and then feed this information 
into algorithms. Having learned what 
a face is, the algorithms can then find 
the faces in subsequent photos. Once 
the algorithm learns which pixels make 
up “Dad,” Dad will be tagged in all the 

photos that his face is found in. “Think 
of this as a smart shoebox,” says Chen, 
making categorizing photos based on 
tags be both simple and automated.

The algorithms also can detect other 
information in the photos and sug-
gest how people know each other. For 
example, people standing near each 
other, with computers and desks in the 
background, are probably co-workers. 
People with their arms around each 
other are more likely to be family 
members.

Next, Chen hopes to apply his tech-
niques to predict which online videos 
will go viral. By analyzing how videos 
are shared, tweeted, and viewed, al-
gorithms can predict the next Harlem 
Shake, allowing network administrators 
to place copies in multiple places before 
the wave of demand hits—no more 
server crashes.

Prof. Anthony Reeves’ research also 
involves scrutinizing thousands of 
images—medical images, which are 
analyzed quantitatively by machines. 
The data set for his current project 
consists of whole-chest scans from tens 
of thousands of patients at 60 medical 
centers with whom Reeves is partner-
ing. Computers analyze the pixels in 
each image looking for biomarkers of 
lung cancer, emphysema, osteoporosis, 
coronary calcium, and other diseases, 

producing a set of measurements for 
each patient.

“The question is, now, what use are 
they; how well can measurements auto-
matically predict and detect disease and 
what other diseases may be diagnosed 
from these images?” says Reeves. “To 
address that, we go to Big Data.”

In most medical studies involving quan- 
titative imaging, physicians analyze 
scans, usually no more than 50 per study, 
to determine how well a particular 
measurement predicts a disease. That’s 
simply not enough data to have confi-
dence in the results, says Reeves, who 
runs the Computer Vision and Image 
Analysis Group at Cornell. “But with this 
technology, we can go to much larger 
numbers and have much more precise 
information on how a measurement 
predicts disease,” Reeves says.

Reeves expects computer-analyzed 
chest scans to eventually become as 
routine as blood tests—a large amount 
of quantitative information is extracted 
with well-known disease correlations. “I 
don’t know how it could be otherwise,” 
he says. “When you do a Google search, 
you quickly access and search billions 
of records. With a chest scan, you have 
one radiologist give it an eyeball. It’s 
time, from my engineering perspective, 
for medical practice to go in that way.”

Ten years ago, Chen says, algorithms 

and storage capacity weren’t ready 
for the demands his face-identifying 
research required. “Now, it’s possible,” 
says Chen. But keeping pace with Big 
Data remains a technological challenge,  
especially as more and more data goes 
out over wireless networks. The re-
search of some faculty members, such 
as Prof. Salman Avestimehr, Prof. Rajit 
Manohar, Prof. Zygmunt Haas, and  
others touch on these issues.

Today, video causes huge bottlenecks in 
networks. Cisco Systems, Inc. recently 
reported that video generates 70 percent 
of all data traffic. With online courses 
becoming more popular, Netflix shifting 
to more streaming, and other trends, 
Cisco predicts that video demand will 
increase by a factor of 65.

“These are scary numbers,” says Aves-
timehr. “Current networks are nowhere 
near ready.” His research focuses on 

“understanding the fundamental limits 
of information transfer over wireless 
networks of the future,” he says,“which 
will be increasingly more heterogeneous, 
organically grown, and user deployed.” 
The two key aspects of this problem are 
collaboration among the nodes of a 
network and interference management.

Given the success of Shannon’s infor-
mation theory in providing the ar-
chitectural system design for today’s 
wireless networks, it is expected that 
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  Every minute, according to Intel and YouTube, 
100,000 tweets and 204 million emails  
 fly across the Internet,                  3,000 photos are uploaded onto 
Flickr, and YouTube users post 100 hours of video. Out in the tangible 
world, sensors, security cameras, and earth-orbiting satellites collect and 
send never-ending streams of information. As we go about our days, 
every phone call, text message, mouse click, purchase, or GPS signal is 
one tiny plink in the huge, diverse, constantly-growing bank of Big Data.

Big Data means different things to different people, but if there’s one 
serves-all definition, it’s something along these lines: when data sets 
grow to such a size that they can no longer be efficiently handled by the 
existing infrastructure or processing systems, Big Data has arrived. And 
it’s been here for some time.

Front row (L to R):  C. Li, 
Y. Zhang, T. Chen, and 
A. Kowdle

Back row (L to R):   
H. Shu, A. Sadovnik,  
and Z. Jia



9ECE Connections 
WINTER 20138 ECE Connections 

WINTER 2013

sensitivity and required level of security 
protection, each media has its own 
attributes, and each device has its own 
processing limits. Longer passwords 
alone aren’t going to cut it. Haas works 
on security-strengthening algorithms, 
with high degrees of authentication 
that can be tailored to a variety of data 
and security needs. But staying one step 
ahead of hackers—some of whom are 
out not necessarily for financial gain 
only, but often just for glory—will con-
tinue to be a challenge.

One approach that Haas and his research 
group are pursuing is “homomorphic 
computing”—that is processing of data 
in the encrypted domain. Imagine that 
you can encrypt data and ship it to an 
untrusted service provider for processing, 
without ever revealing the encryption 
keys to the untrusted provider. The 
service provider would process the data 
and return to you encrypted results that 
only you can understand. Haas says that 
such schemes could revolutionize the 
notion of trustworthy computing and 
transform the way that we use cloud 
computing. Of course, coming up with 
highly secure, yet not prohibitively com-
plex, homomorphic computing schemes 
is not a trival problem, Haas adds.

Another aspect of Big Data that Haas’s 
group is working on relates to high 

availability of data in mobile systems.  
In such systems, our wirelessly con-
nected devices are often disconnected 
from the network, even if this occurs for 
short periods of time. There are many 
problems with such communication en-
vironments, one of which is that inher-
ent inconsistency of information caused 
by inability of the system to synchronize 
changes. This is a particularly acute 
problem when the data size is large and 
is being stored in distributed manner 
across networks.

Big Data, of course, doesn’t automati-
cally translate into good data. “There’s 
a tremendous amount of data, but 
much of it may be of little use to the 
application at hand,” says Prof. Eilyan 
Bitar. “The challenge lies in managing 
the deluge of data. The question is not 
how do we efficiently assimilate and 
process all of the data gathered but 
rather how do we judiciously throw 
certain data away?”

It’s one that applies particularly to 
his research on managing the electric 
grid. With increased use of distributed 
sensors spread throughout the power 
system, grid operators have access 
to much more information that can 
be used to more efficiently and reli-
ably measure and control the flow of 
power at a spatial granularity never 
before seen. Sensing technologies also 
allow power companies to implement 
demand response programs to control 
demand in a variety of ways, such as by 
turning off certain flexible loads during 
peak periods, or sending customers 
real-time price alerts when energy costs 
go up. (Customers would voluntarily 
participate in these programs.)

Bitar’s ideal power grid is one in which 
huge, centralized power generators are 
de-emphasized. Rather, most power 
is produced and consumed locally. He 
doesn’t care for the term “smart grid”— 

“the existing grid isn’t dumb,” he says 
—but more intelligent algorithms that 
both process and act on germane data 
from end-point sensors can extract the 
system’s underlying flexibility, even 

a “network information theory” would 
have a significant impact in the design 
of distributed wireless networks of the 
future. However, the challenge is that 
the mathematical barriers that must be 
overcome for this theory to flourish are 
quite high. Avestimehr and his research 
group focus on development of novel 
approximation approaches to enable 
progress in this challenging field.

In a recent project, Avestimehr and 
two of his Ph.D. students, Ilan Shomo-
rony and Alireza Vahid, demonstrate 
how collaboration among network 
nodes can significantly impact network 
capacity by enabling new interference 
management strategies. This work, 
which has also been recognized by a 
Qualcomm Innovation Award, indicates 
the potential for meeting the wireless 
traffic demand of the future via a fun-
damental change in the way we view 
wireless network design.

A strong theoretical understanding of 
data flow will lay the groundwork for 
advances in hardware, and this is where 
Prof. Manohar’s research is focused. 
He’s working on the design of a chip 
that can analyze visual data as well as 
humans can, by borrowing what we 
know about how the brain processes 
visual information. This is known as 
biologically-inspired processing.

As one example, video cameras record 
rivers of information, but the data is 
difficult to discern in real time, says 
Manohar. “The computational resources 
you need for that are pretty dramatic,” 
he says. Storing the information—in 
the cloud, more often than not these 
days—and retrieving it later is the usual 
approach, but “it’s difficult to process 
huge amounts of data at the rate it 
is being generated,” he says. If the 
camera had processing capability that 
enabled it to know what it was seeing 
while it saw it—the way humans do— 
relevant information could be extracted 
in real time.

“Imagine a camera where the cam-
era says, ‘These are the people I saw 
today,’” says Manohar. Or one that 

shoots video of the area where some-
one is walking and says, “You’re lost; 
go this way.” “There are versions of this 
technology available today, but they 
are very limited,” says Manohar. “If this 
approach works, it could become part 
of what’s normal for us.”

Video, images, audio, text—the diversity 
of formats presents challenges for pro- 
tecting data while it is being moved and 
stored in the system. Larger amounts of 
data make it easier for the attacker to 
exploit vulnerabilities of systems, espe-
cially when the data locations are highly 
distributed. Futhermore, new routing, 
processing, and storing paradigms, such 
as cloud computing, introduce new and 
more complex challenges, says Prof. Zyg-
munt Haas, who heads the Wireless 
Networks Lab (WNL), and whose re-
search focuses on several aspects of Big 
Data, including security. For example, 
a sophisticated hacker can perform 
statistical analysis of a system and make 
a good guess as to the location of the 
information packet. This guess can allow 
the hacker full access into the system.

And the more data that is available for 
such an analysis, the more likely it is 
that an attacker might succeed.

Another security problem is the rela-
tively new trend of huge data centers 
owned by big companies selling cloud 
computing time to smaller businesses. 
A business that wants to, say, process 
payroll on the center’s computers 
would send data that includes private 
information, such as names and Social 
Security numbers. “It’s very possible 
that even though you send it to one 
service provider for processing, it ends 
up in the hands of a different service 
provider,” says Haas. And with the ad-
vent of cloud computing, “you don’t re-
ally know where your information ends 
up being processed,” he says, adding 
that “we use cloud computing because 
it’s cheaper and allows better resource 
utilization.”

Unfortunately, there’s no single answer 
for securing data in this new era, says 
Haas. Each piece of data has its level of 

with infrastructure built almost a century 
ago. “The infrastructure is aging,” he 
says, “but the control methodology can 
be dramatically improved.” The ultimate 
goal is to converge on a new grid archi-
tecture that enables individual devices 
at endpoints in the grid to manage their 
own behavior based exclusively on local 
information (e.g. voltage, current, fre-
quency, and price) and local objectives, 
all while ensuring that their emergent 
behavior in aggregate is consistent with 
global power system objectives.

As society’s need to move, store, and 
analyze data on wireless, mobile, and 
other networks continues to grow ex-
ponentially, the time-honored skill of 
data compression is going to have an 
important role, in the view of Prof. 
Aaron Wagner. But more important 
than compressing information to its 
smallest possible package may be 
strategically choosing which data gets 
moved in the first place. “We tend to 
just throw more data at things to make 
them work,” Wagner says. “That’s not 
a smart approach.” He offers the ex-
ample of two people standing next to 
each other, viewing the same video on 
YouTube. Sending out two copies of the 
same video to nearly the same place is 
inefficient. He’s working on a project 
to develop technology for sending 
fewer copies of videos in high-density 
situations.

Wagner is one of four faculty found-
ers—along with Avestimehr, Prof. Lang 
Tong and Prof. Kevin Tang— of the new 
Foundations of Information Engineer-
ing lab within ECE, which explores all 
manner of topics related to modern-day 
information challenges.

Despite all the talk about about Big 
Data and living in the Information 
Age, we actually don’t have enough 
data, says Wagner. In his view, a lot 
of ongoing scientific, political and 
societal controversies—from climate 
change to the effects of tax cuts—can 
be chalked up to insufficient data. “We 
need technology that can take a lot 
of data and make it act as if it’s even 

“Despite all  
the talk about 
Big Data and 
living in the  
Information Age,  
we actually 
don’t have 
enough data..”

more data than it was, to squeeze out 
all of the conclusions that we can,” he 
says. Wagner and a colleague, Alon 
Orlitsky of the University of California-
San Diego, recently were awarded a 
grant from National Science Founda-
tion to “develop new algorithms and 
performance bounds for data-limited 
inference problems.” They cite a recent 
article in Atlantic Monthly magazine 
suggesting that—in an echo of Prof. 
Reeves’ research—some 41 percent of 
the most influential medical experi-
ments in the past 13 years were found 
to be inadequate, due at least in part to 
insufficient data. Wagner and Orlitsky 
predict that their project could benefit 
not only medicine but the fields of 
natural language processing, informa-
tion theory, communications, neurosci-
ence, and statistics, among others.

“Modeling complex, real-world informa-
tion sources requires rich probabilistic 
models, so rich in fact, that they can-
not be accurately learned even from 
very large data sets,” they write. “On 
a deeper level, good research always 
resides at the edge of the possible. No 
matter how much data we have, we al-
ways seek to go beyond what is known 
in search of the next insight. In that 
sense, we will always be data-limited.”
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Several of the participants say that the program was a valuable 
experience that introduced them to basic research principles 
and helped them refine their engineering interests. Student Sara 
Gregg worked with Prof. Dick Shealy and two other students to 
make a CV analyzer compatible with IC-CAP device-modeling 
software. The project enabled the analyzer to be used in classes 
that required semiconductor measurements. Prior to this summer, 
Gregg took only one introductory circuits course. The summer 
project provided Gregg enough insight into the world of engi-
neering for her to choose a field of study. “I found that working 
with materials is the direction I want to explore more,” says Gregg.

Student Udit Gupta worked with Prof. Eilyan Bitar on research to 
develop a sensing device to improve the efficiency of electricity 
distribution. The low-cost device would plug into outlets and col-
lect data on energy usage. Multiplied throughout a distribution 
system, the sensors could provide a central server detailed infor-
mation on where and how to regulate energy flow. The devices 
could also communicate with other nearby devices—for example, 
all the outlets in a building—simplifying workload at  
a central server.

“Prof. Bitar gave me a lot of freedom to look at ideas I had myself 
and test them,” Gupta says. “It was really self-driven and very 
educational.”  Now, he’s heading into his sophomore year with a 
more sophisticated understanding of power grid technologies, as 
well as theories he can apply to other areas of his studies.  

On top of that, Gupta adds, “at career fairs, you tell them you’re a 
freshman, and they tell you to come back next year. But now I can 
start a meaningful conversation with recruiters increasing my 
chances of getting interesting job offers.”

Another scholar, Jonya Chen, agrees that the program has its 
merits. “It gives us a chance early on to learn what research is  
all about and get more hands-on experience,” she says. “It’s  
definitely changed my initial thoughts about research, but I  
feel more knowledgeable about how the whole system works.”

In Prof. Christopher Batten’s lab, Chen studied whether special-
ization in microprocessors improves performance and energy ef-
ficiency.  To do that, she ran a sorting algorithm in both software 
and hardware, and compared the results. For the software test, 
she wrote a bubble sort in the C programming language and ex-

ecuted it on a processor, then collected performance results, such 
as the execution time and the number of cycles completed. She 
also implemented the bubble sort in hardware, by first translat-
ing the algorithm in the hardware description language Verilog, 
and next mapping it onto a field programmable gate array logic 
board. Chen’s project is ongoing, but she expects the hardware 
implementation, which is less flexible but more specialized, to 
prove more efficient than software implementation. She ultimately 
wants to create a prototype of co-processor to stand as proof of 
concept, she says.

After their summer work, the scholars were asked to perform one 
last, universal task of research: presenting it. In fact, they may 
end up inspiring their successors in next year’s program—their 
audience will be this semester’s freshmen.

Image Below, Front Row (L to R):  S. Gregg, D. Cui, G. Mirza, J. Chen

Back Row (L to R):  U. Gupta, D. Vakili, T. Tapen, and J. B. Shealy

A de-stressing vest that  
produces calming vibrations 
and a plug-in device that  

turns smartphones into handheld gaming controls were  
the winning projects in this past Spring’s first-ever ECE  
Innovation Award Competition.

The winning student teams that created the products each 
received $10,000. Donors Michele and Burt Kaliski (see article on 
page 2) provided the funding necessary to allow the Innovation 
Awards to be held each semester going forward. Student teams 
from any part of the university can submit projects based on elec-
tric and computer engineering principles that address a practical 
business or social challenge. 

While some entrepreneurial contests already exist on campus, 
Prof. Amit Lal, who developed the competition along with ECE 
Director Tsuhan Chen, felt that “hardware was not getting as 
much attention as it should. What was missing was an avenue in 
which electrical engineering projects had a leg up,” said Prof. Lal.

Both winning teams were multidisciplinary. The trio that de-
veloped the de-stressing vest was Marina Gaeta, now a biology/
premed senior; Hadi Hosseinzadegan of ECE, who defended his 
dissertation this summer; and Eric Paul Beaudette, a sophomore 
in fiber science and apparel design.  

Their vest, a piece of functional apparel, is inlaid with piezoelec-
trodes and tiny motors that produce low-level vibrations. The 
fabric is optimized for stretching and touching the person in a 
relaxing way. 

“When you’re a little kid and you have a nightmare or something 
and you have your mother rub your back, it’s very soothing,” 
says Gaeta. “Basically this vest is for someone who doesn’t have 
anyone to rub their back.”

Gaeta tested users’ saliva to measure levels of cortisol, a hormone  
released in response to stress, before and after wearing the vest; 
it was important to the team to have solid data backing up claims 
of the vest’s de-stressing effects.

The team is using its award money to improve the current pro-
totype. The Innovation Awards, Gaeta says, are sure to spur in-
ventiveness as more students learn about the competition. It will 
be especially helpful for “those little projects that sound cool but 
might not be able to get an NSF grant,” she says. “Ten thousand 
dollars goes a long way in this type of research. It’s making all 
the difference for us.”

The other award went to Splat, a plug-in peripheral that looks 
somewhat like a marshmallow and turns a smartphone into an 
interactive gaming console. “It’s like the Wii console for smart-
phones,” explains Splat team member Ricky Panzer, an inde-
pendent engineering major. Panzer was joined by MBA student 
Benjamin Russo; Scott Bergman, a design and environmental 
analysis major; Jeran Fox of the ECE M.Eng program; and Benjamin 
Hennessy and Joseph Soltzberg, both computer science majors.

Splat supports games that meld on-screen manipulations with 
real-world interactions, such as laser tag. While players run 
around tagging each other, they can send messages, track other 
players on Google Maps, and post real-time updates on Facebook.   
There’s also Hot Potato, where players zap digital potatoes from 
one person to another. A game called Earth, Fire and Water lets 
users wave their phones and cast spells.  

Splat team members incorporated into a startup called Sponta-
neous Tech, Inc. in August 2012. Just weeks after winning the 
Innovation Award, the company was awarded $18,000 from 
Highland Capital Partners, a global venture capital firm that runs 
a seedbed program for student entrepreneurs called Summer@
Highland. Spontaneous Tech attended the program this summer 
at Highland’s Silicon Valley offices.

Winning an Innovation Award “made such a huge difference 
for this company,” says Panzer. The award highlights a trending 
topic in hi-tech startups—hardware. “In the startup scene, hard-
ware is a big thing right now,” Panzer says, “but students often 
don’t have money or capital” to pursue their ideas.    

Early Career Innovation 
Awards R E S E A R C H

Seven ECE sophomores spent this 
past summer writing computer 
code, testing power-grid sensors, 
and generally staying busy in ECE 
labs as part of the first-ever ECE 

Early Career Research Scholars Program. Established to encourage talented undergraduates to pursue research, the program is 
open to freshmen and sophomores who intend to major in ECE. Students are paired with a sponsoring faculty member and are 
also given a stipend.
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Chen:  The theme of this issue is Big Data. We have research 
that’s supposed to analyze data and make it useful, but on the 
other hand we also have to be aware of these privacy concerns 
that you advocate for, as well as privacy-aware technology. Does 
Big Data affect what you do, and should researchers who work 
on it change the way they do their work?

Wicker:  That’s a great question. With Big Data, the trend is to 
come up with algorithms that search data and come up with  
information and patterns. Big Data is both a wonderful thing 
and a curse, so it’s a classic place for privacy-aware design to 
come into play. Say we’re working on social networks to track 
the flu. We have to recognize early on, and build into this analysis 
project the fact that we’re working with people’s personal data. 
The first thing is to eliminate personal identifiable information 
and eliminate any ability of a bad guy to correlate what we’re 

doing with an existing database of people’s information 
—something I call a correlation attack.

The researchers should always have privacy in the fore-
front of their minds and be aware that they could do a 
bad thing if they’re not careful. Engineers have to be 
responsible for the technology that they create. We’re 
responsible for what we do, for the implications down-
stream; that’s why we try to incorporate ethics into all  
our classes. If we can do that, protect that individual, 
there will be a fantastic result.

Chen:  With the recent revelations about the National  
Security Agency’s information-gathering activities, there’s 
been a lot of debate about national security on one hand 
and privacy on the other hand. You’ve been studying all 
the different aspects of that conflict. Please lead us in 
that discussion.

Wicker: It was a shock to a lot of people that the NSA was 
collecting as much data as it was. From a governmental 
and legal standpoint, it appears they are stretching the 

laws a bit to collect data from every citizen of the United States. 
The cell phone penetration rate in America is around 103%, or 
slightly more than one phone per person. This rate makes it  
possible for the NSA to collect and track information on nearly 
every citizen.

 

Chen: You’re an advocate of privacy-aware technology.   
Tell us about the topic of your new book.

Wicker:  My new book, "Cellular Convergence and the Death of 
Privacy," focuses on the importance of cellular technology to 
the public and the extent to which it is a surveillance technology.  
I call it cellular convergence, because more and more information 
technologies have converged on the cell phone platform. We 
have two trends, one arguably positive, and the other quite 
negative. As the cellular handset assumes a greater importance 
in our everyday lives, the level of surveillance increases. Five years 
ago, I didn’t send email on my phone—maybe seven years—but 
now I do everything on the phone. I text my wife and children 
several times a day. Everyone’s doing that. But cellular is and 
has always been a surveillance technology. Since 1983, cellular 
phones have been tracking our movements. At first it was very 
coarse—we knew you were in downtown Ithaca but not exactly 
where. Now, not only do I know you’re at the Commons, but I 
know which store you’re in at the Commons. We’ve crossed the 
threshold where use of the cell phone has become a serious privacy 
issue. A great deal of information can be determined from this 
so-called metadata.

Chen: You’ve testified on this topic before the staff of the Sci-
ence and Technology Committee in Congress. What are you 
telling them?

Wicker: I’m telling them it’s entirely possible for us to have sys-
tems that protect users’ privacy and still have security. There is a 
balance between individual privacy and what law enforcement 
knows. We don’t have to trade one off against another. Having 
said that, if you go too far with law enforcement you change the 
nature of this country, and that’s a bad thing.

Chen: What reaction do you get to these kinds of remarks?

Wicker: I spoke in June at a symposium in Washington on 
computer freedom and privacy. In the audience, we had every-
thing from hard-core privacy advocates to the NSA. The privacy 
advocates loved it, naturally. The NSA people, well, they thought 
it was interesting. The idea that we should be more focused on 
what’s being collected and on the necessity of a well-defined 
system of warrants, they seemed to agree with that. I was on talk 
radio in Los Angeles right after NSA revelations. I was up against 
a prosecutor, and he did not agree with me at all.

Chen:  In an attempt to defuse the controversy, the government 
has said, well, we’re just collecting metadata.

Wicker:  That’s a classic example of an attempt to change the 
subject: “Don’t worry; no one’s listening to your conversation.”  
The metadata includes very fine-grained location information, 
and it reveals a lot. If I know everywhere you’ve been, address 
by address, the time, where you’ve spent the night, I know a lot 
about you, even without listening to a conversation.

Chen: Tell us about TRUST (Team for Research in Ubiquitous 
Secure Technology). You’ve been leading Cornell faculty in this 
important effort.

Wicker: TRUST is a National Science Foundation science and 
technology center. It’s a consortium of five universities—Cornell, 
Berkeley, Stanford, Vanderbilt, and Carnegie Mellon. We started 
nine years ago, before privacy was regularly in the news. We 
look at ways to protect critical infrastructure—transportation, 
telecoms—and work with lawyers, sociologists, and others. It’s a 
very multi-disciplinary team.

The privacy theme came out almost immediately and became 
more and more of an emphasis. I’d say now it’s about even with 
security. Privacy is the flipside of security. Security is keeping 
your information and not letting hackers get it. Privacy is a mat-
ter of keeping information secure, with the added element of 
minimizing the amount that’s collected in the first place. It’s not 
a tradeoff; they’re highly correlated.

Chen: This coming year, Cornell will roll out its first MOOCs  
(massive open online courses). Your course was one of just 
four chosen for this inaugural round. Describe the class.

Wicker:  It’s called “Wiretaps to Facebook,” and 
is basically the evolution of surveillance and 
its impact on society. Wiretaps began shortly 
after the invention of the telegraph. By 1890, 
telephones were being tapped in New York City.   
Every time we invent a technology, people find a 
way of exploiting its information collecting capa-
bility. I look at ways of developing technologies 
without the information collection component.

We can have cellular technology without hav-
ing our locations tracked, without our 
behavior, beliefs, and preferences 
being collected, monitored, and 
sorted. Not just by NSA but 
also marketers—telemarket-
ers, in particular, are very 
interested in this data. It’s a 
multibillion dollar indus-
try to collect data and 

resell it. The ads you see at nytimes.com, those ads were picked 
for you. You’re being offered stuff you want, isn’t that good?  
What’s happening is that an information flow is being created 
for you, but you’re not seeing what other people see. You may 
be sorted into a bucket you don’t like. You may want to see 
other things or hear other political views.

I’ve been teaching this class for four years, twice as a freshman 
class, and had a great response. We’ve had projects where fresh-
man were given a system and asked to design it to make it more 
privacy aware. So I proposed something similar for the MOOC.  
The MOOC will be self-contained on the Internet. We’re taking 
10-minute modules and stringing them together, using a lot of 
graphics, animation, and that sort of thing, as opposed to me 
just standing up at the board, lecturing. We want to get 50,000 
people. I’m also planning an open-source development project 
in which the students work together to develop a privacy aware 
information network. This may turn into a research project for a 
Ph.D. student—I’m looking forward to it.

Chen:  Do you have any suggestions for people concerned about 
privacy?

Wicker: Cell phone apps will ask you for location data: just say no. 
It’s really not necessary that these apps have this information.

As for click-tracking on the Internet—clean out your cookies 
every day. You can also use web browsers or download software, 
such as Tor, that lets you search without tracking.

If these things get used more and more, it eventually creates a 
market for privacy-aware systems. And when that starts 

to happen I think we’ll see some good things.
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Stephen B. Wicker, Ph.D.

B.S., Electrical and Communications Engineering, University of Virginia, 1982 
M.S., Electrical and Communications Engineering, Purdue University, 1983 
Ph.D., Electrical and Communications Engineering, University of Southern 
California, 1987

Prof. Wicker has been on the ECE faculty for 17 years; prior to that, he 
taught for nine years at Georgia Tech. An expert on and advocate for 
privacy-aware technology, he is the Cornell Principal Investigator for 
TRUST Science and Technology Center, a National Science Foundation 
center dedicated to the development of technologies for securing the  
nation’s critical infrastructure. He is a Fellow of the Institute of Electri-
cal and Electronic Engineers, and has testified before Congress about 
information network privacy issues. He recently published his sixth book, 
"Cellular Convergence and the Death of Privacy."
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Teaching Awards
Cornell University, College of Engineering 
Michael Tien ’72 Excellence in Teaching 
Award:  
    Salman Avestimehr 
    Bruce Land

Cornell University, College of Engineering 
Kenneth A. Goldman ‘71 Excellence in 
Teaching Award: 
   Rajit Manohar

Cornell University, College of Engineering 
Douglas Whitney ’61 Excellence in  
Teaching Award: 
    Stephen Wicker

Research Awards 
IEEE Communications Society WTC  
Recognition Award (2012): 
    Zygmunt Haas

IEEE Communications Society and  
Information Theory Society Joint  
Paper Award (2013): 
    Salman Avestimehr 

Intel Early Career Faculty Honor Program: 
    Christopher Batten

Recognitions
Croll Faculty Fellow: 
    Eilyan Bitar

IEEE Fellow: 
    Michal Lipson

Stephen H. Weiss Presidential Fellowship 
    Sheila Hemami

Promotions
    Michal Lipson has been promoted to  
    the rank of Professor, effective April 1,  
    2013

    Alyosha Molnar has been promoted to  
    the rank of Associate Professor,  
    effective July 1, 2013

Ao (Kevin) Tang has been promoted  
to the rank of Associate Professor,  
effective July 1, 2013

Edward Suh has been promoted to  
rank of Associate Professor, effective 
November 1, 2012 

Graduate Student Awards
Director’s Thesis Research Award: 
    Yucel Altug (Advisor Aaron Wagner) 
    Siddharth Tallur (Advisor Sunil Bhave)

 Director’s Ph.D. Teaching Assistant Award: 
    Saugata Ghose (Advisor José Martínez) 

Siddharth Tallur and Tsuhan Chen

Yucel Altug and Tsuhan Chen


