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DIRECTOR’S 
REFLECTIONS: 
CLIF POLLOCK

W hen the freshman 
class arrives, 
parents often ask, 
“Why should 
my child choose 
to study ECE? 

Isn’t computer science the future?” It’s a 
fair question and the basis for a running 
discussion the faculty have with our 
students and with outside companies. The 
focus in this issue of Connections looks 
at the future of ECE, but I will add a few 
observations here.  

Twenty-five years ago, ECE was 
among the most popular majors here 
at Cornell and at most other schools. 
“Digital” was starting to replace analog 
technology, computers were being 
introduced into the home and work 
environments, and the combination 
of cellular communication and fiber 
optics were creating unprecedented 
information bandwidths and accessibility. 
Students could see high-paying jobs and 
good careers, and sensed they would 
be positively impacting society. It was 
exciting to be on the cutting edge of this 
emerging technology. Students took pride 
in identities like “you can’t spell ‘geek’ 
without ‘EE’!”

The subsequent efforts of those ECE 
graduates have proven wildly successful. 
Today’s smartphone, the equivalent of 
a 1980 super-computer, now sits in our 
pocket, runs on a battery, and connects 
to a “cloud” providing instant access 
to huge quantities of information using 
a network that carries 10 orders of 
magnitude more information today than 

it did in 1961, when the first laser was 
demonstrated.  Without all the silicon 
technology, information theory and 
computer architecture developed by many 
generations of ECEs, none of this would be 
possible.

So what’s next? Has ECE reached the 
climax of its discipline? Not even close! We 
still have huge opportunities to advance 
ECE technology in ways that continue 
creating wealth and improving the quality 
of life for billions of people.  

We are now entering the “smart” 
age where otherwise ordinary devices 
are coupled with a computer chip 
and a wireless connection to create an 
information system. We have all seen 
the smartphone, and perhaps you are 
struggling as I am with a “smart TV.” 
But the smart car is emerging in various 
near- and full-autonomous forms, smart 
power grids are being configured to 
optimally control the energy generated by 
distributed sources such as photovoltaics 
and wind farms, and the smart home and 
smart city are clearly in our future.

Smart systems will require circuits 
that continue to shrink, use less power, 
combine sensing functions with 
computation and communication, and 
operate faster while using bigger but 
noisier data sets. These goals will not be 
accomplished with software. They will be 
achieved only with new device technology 
and new hardware accelerators, coupled 
with computer engineers who know how 
to access this hardware and new methods 
of finding structure in data, based on 
information theory. These are all strengths 
of today’s ECE student.

ECE is emerging as a major force in 
neurobiology as we build nano-devices 
that attach to a nerve bundle, sensing the 
electrical and computational processes 
that occur among billions of neurons, and 

even communicating with specific nerves 
to control our human systems. We look 
forward to a day when something like 
Parkinson’s disease will be fully managed 
with electrical control.

Health care systems generate huge 
sources of “big data”—a single MRI scan 
can be a terabyte, and digital x-rays are 
hundreds of megabytes each. Finding key 
signatures in these massive data sets is 
now being accomplished with ECE signal-
processing techniques that identify critical 
correlations, aiding clinical diagnostics. We 
expect that the ability to observe patterns 
in the brain will eventually provide the 
path to discovery of its fundamental 
functioning. 

I have been lucky to visit companies 
around the country and learn about their 
varied employment needs. Regardless 
of whether the firm makes silicon chips, 
writes control software for networks, 
or applies data science techniques for 
decision-making, these companies 
universally look for employees who like 
to tinker and experiment with things. 
They like graduates who know theory 
but also know how to apply theory to a 
problem. Discovery involves looking at 
a new problem and posing a hypothesis, 
then testing it, and this is a skill that they 
find in our ECEs (and in physicists and 
mathematicians, to name a few others). 
What about software and programming, 
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Y our gift directly impacts our 
students’ learning environment 
and our faculty’s research. And 

your support is critical to improving 
teaching spaces where our students learn, 
updated lab facilities where our faculty 
members conduct research, and social 
spaces where both students and faculty 
interact outside of the classroom.

Student Leadership Interaction Room: 
Our students are the leaders of tomorrow 
and this space will create a much-needed 
social area for student group interactions 
and leadership development.

Robotics Lab: Robotics is one of our 
priorities for the future of the school. 

Support for this lab will help our students 
learn to build robots from the ground up.

Name the Student Maker Lab: Help our 
undergraduates get their “hands dirty” by 
enabling them to build electronic circuits 
and devices as we instill in them the spirit 
of making and tinkering.

Electronic Classroom: Support a state-
of-the-art classroom to provide more 
opportunities for interaction and remote 
instruction between ECE in Ithaca and at 
Cornell Tech.

Graduate Student Electronic Devices 
Society (EDS) Seminars and ECE 
Colloquium Series: These events 
regularly bring our faculty and students 
together to stay on top of developments 
inside and outside of ECE, and create a 
continued sense of community across the 
school.

Neuro-ECE research lab: This is a priority 
area for the school. Updated lab space will 
help attract even more outstanding faculty 
and students so we can continue to be 
highly competitive in this area.

Robyn W
ishna

I always ask. A student should know 
software, they say, it is an indispensable 
part of the engineers’ toolkit. But coding 
skills alone are viewed as commodities that 
can be purchased on the market. Coding 
skills are most valuable when coupled with 
a deeper understanding of some subject.

Given the speed at which ECE 
knowledge advances, our curriculum 
must constantly evolve as we replace 

old material with new. Recently we have 
strengthened our offerings in digital 
hardware, embedded systems and the 
software necessary to make a computer 
operate at its best. Given the drive 
toward a smart world, these are skills 
a student needs if they want to have an 
impactful career. The smart grid will save 
energy. Smartphones will be equipped 
with sensors (built by ECEs) that make 

telemedicine possible and effective. 
Autonomous cars hold great potential to 
improve city transportation. None of these 
things will happen without ECEs’ skills 
and leadership. So my answer to all parents 
is: It’s a great time to become an ECE!

Sincerely,

WHAT KIND OF IMPACT WILL YOU MAKE?

Some giving opportunities are above, and you can find a comprehensive list at
www.ece.cornell.edu/alumni/support.cfm.



2  |  ECE Connections 3  |  ECE Connections

DAVID AHL ’61

A self-professed tinkerer, Dave 
Ahl EE ’61 was always taking 
things apart and putting them 

back together again. In seventh grade in 
Malverne on Long Island, he discovered 
Cortlandt Street, AKA “Radio Row” in 
New York City.

“Almost every Saturday I would go 
there and pick up electronic war surplus—
submarine radios, bomb sights, walkie-
talkies, etc.—and try to get them working, 
with very little success,” says Ahl. “I was 
always building stuff like a push-pull 
amplifier, wireless broadcaster, electric eye 
controlled lights, and so on.”

Ahl’s passion for electronics led him 
to Cornell, where he pursued a degree 
in electrical engineering. It was the late 
1950s and at the time, there was only 
one computer on Cornell’s campus for 
academic use—an early Burroghs B5000 

housed in the mechanical engineering 
department. As an electrical engineering 
student, Ahl took extra credits in MechE 
to use it.

“I think I was the first EE student 
to employ a computer simulation in my 
thesis,” Ahl says, adding that the subject 
of his thesis was the acoustics of large 
performance spaces and concert halls. 
“Right from the start I found computers 
fascinating. But my main interest was 
in what they could do, not their design 
or engineering. Then, as now, I regard 
computers as a tool like pliers or a drill—
they give you a significant advantage 
over trying to solve the same problem 
manually.”

After earning an M.B.A. from 
Carnegie Mellon, Ahl took his first job at 
Management Science Associates where 
he and his team programmed computers 

to digest huge quantities of consumer 
panel data to analyze brand loyalty, look 
at the effects of advertising, pricing, 
distribution, and packaging. While there, 
Ahl developed a program to forecast the 
success of new product introductions into 
the market place.

In 1970, he took a job in market 
research at Digital Equipment Corporation 
(DEC). “At the time, DEC was almost 100 
percent engineers. As an EE, I could speak 
their language, but as a market research 
professional, I could identify new potential 
markets and applications for their lines of 
minicomputers,” says Ahl.

One of those ripe markets was 
education, but schools had tight 
budgets and couldn’t afford a full-
blown DEC system. So DEC developed 
some prototype microcomputers, but 
unfortunately top management chose not 
to produce them. Had it been otherwise, 
DEC might have “owned” the personal 
computer market. Disappointed, Ahl left 

ECE ALUMNI

ALUMNI SPOTLIGHT

DEC in July 1974, firm in the belief that 
microcomputers would someday be 
produced by some company and that 
people would want applications for 
them. Thus was born Creative Computing, 
the first personal computing magazine. 
The inaugural issue rolled off the press 
on Oct. 31, 1974. Though he had fewer 
than 600 subscribers, Ahl printed 5,000 
copies, handing them out to prospective 
customers.

“About a year later, I rented a ratty, 
little converted greenhouse and two-car 
garage in downtown Morristown next 
to an auto body shop, and that’s where 
we produced the magazine for the next 
two years,” says Ahl. “Meanwhile, I was 
working full-time at AT&T as director of 
marketing communications.”

At that time, the only other computer 
magazines on the market were aimed 
at computer-industry professionals 
and specialized users such as data 
processors, labs, graphic designers, and 
the military. Creative Computing had no 
trouble distinguishing itself from those 
professional journals and magazines. 

“In the beginning, I did everything,” 
explains Ahl. “As we grew, I hired 
other people for various functions, but 
continued writing articles, marketing, 
and advertising sales. Success, of course, 
is more than simply surviving and it 
really wasn’t until late 1977 that I felt the 
magazine was truly on its feet. And it 
was actually making a few bucks as well, 
although I was putting every penny right 
back into the company.”

After the IBM personal computer 
made the scene in 1982, the market 
and focus of most personal computer 
magazines changed rather dramatically. 
With S&P 500 companies involved, it 
became a big business. Major publishers 
like McGraw Hill, Hearst and CBS started 
buying up personal computer magazines, 
which until then had all been independent, 
small companies. 

“I couldn’t compete with the money 
they spent on subscription promotion or 
receptions for their advertisers at PC Expo 
and other conferences,” says Ahl. “I had no 
choice but to sell.”

In 1982, with a circulation of 500,000, 
Ahl sold his magazine to Ziff Davis. A 
few years later, the company’s analysis 
concluded that with 5 percent of American 
households owning a computer, the 
market had peaked, and that on-line 
bulletin boards—the precursor to the 
internet—were just a passing fad. The 
company discontinued publishing Creative 
Computing Magazine in 1985.

Ahl continued in the publishing 
industry, writing 22 how-to books with 
titles ranging from “Basic Computer 
Games” to “Dad’s Lessons for Living” 
and “Dodge M37 Restoration Guide.” 
The author of more than 1,000 articles 
on technology, automotive restoration, 
marketing, logic puzzles, travel, financial 
planning and investment analysis, he also 

created over 50 computer games including 
Lunar Lander, Subway Scavenger and 
Orient Express. 

Ahl notes that today he’s deeply 
involved with the Market Street Mission, 
a local rescue mission for men with drug 
and alcohol addictions, for which he 
develops and teaches Bible studies. Also, 
since 2004, he’s been the electrician on 
annual trips to Guatemala with his wife’s 
non-profit, Beyond the Walls, which 
builds and refurbishes community centers, 
schools and homes for families who live in 
and around the Guatemala City Garbage 
Dump.

Ahl has partially funded the new 
Maker Lab and Robotics Lab at Cornell 
ECE to inspire a new generation of 
students to tinker and find innovative 
solutions to new technological problems. 
“Academic theory is one thing,” Ahl said, 
“but I think it’s important to actually 
build physical things and see what 
doesn’t work, what does work and how to 
make it better.” And closer to home he’s 
encouraging a new generation to continue 
along the same bold path. “I recently 
gave a Raspberry Pi to my 11-year-old 
grandson, who, just a few hours later had 
downloaded Unix and Open Office and 
was writing his first program in C++,” said 
Ahl. “Runs in the family, I guess.” 

—Jessica Edmister

David Ahl in 2013.

David Ahl at Digital Equipment Corporation in 1972. David Ahl in 2005.

David Ahl working on a 2006 mission trip in 
Guatemala.
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TEACHING SNAPSHOT

W hen a visitor walks into Joe 
Skovira’s office on the second 
floor of Cornell Engineering’s 

Phillips Hall, it is obvious right away that 
this guy is a tinkerer. If it were 1960, the parts 
strewn about the office might be vacuum 
tubes, a soldering iron, early transistors 
or a homemade ham radio. But it is 2017 
and Skovira’s office is instead littered with  
laptop computers, desktop computers,  
keyboards, four Raspberry Pis, an Arduino 
or two, and boxes full of processors, 
controllers and gadgets of all sorts.

Skovira, who is a senior lecturer in 
Cornell’s School of Electrical and Computer 
Engineering (ECE), seems happy as a pig 
in mud surrounded by these parts. And his 
excitement is contagious. Before we have 
even been properly introduced, Skovira is 
demonstrating what a particular controller 
can do.

Skovira was not always a teacher at 
Cornell. He had a full career with IBM before 
he was hired officially as a senior lecturer 
in ECE. Long before either IBM or Cornell, 
Skovira learned the basics of plumbing and 

electrical work by helping to maintain his 
dad’s business on Long Island. “It was called 
Zoli’s and it was a college bar near Hofstra 
University,” says Skovira. 

Skovira, propelled by his interest in all 
things electrical, went to the University of 
Notre Dame in South Bend, Indiana, where 
he earned a B.S. in electrical engineering. 
The Age of the Microprocessor was just 
beginning and Skovira was in on the ground 
floor, learning the basics of microprocessor 
controls and systems at Notre Dame. He was 
hired by IBM right out of school as they were 
making the switch from analog technology 
to microprocessors and controllers.

“IBM put me in their Printer Products 
Group and I learned the fundamentals of 
groups of computers,” says Skovira. “Then 
they paid for me to get my master’s degree 
in electrical engineering at Syracuse and 
my Ph.D. from Cornell. I couldn’t say no to 
that.”

While studying at Cornell’s School 
of Electrical and Computer Engineering, 
Skovira’s advisor was Professor Jim Thorpe. 
“Jim gave me some valuable advice,” says 

Skovira almost 30 years later. “Jim said, ‘this 
Ph.D. is all you. You propose the project. 
You assemble the committee. Make it 

something you really want to do.’” Skovira 
worked with Cornell neurobiologist Robert 
Capranica to create a parallel processor 
that could analyze in real time the signal 
being generated by the activity of single 
units in the auditory system of the Tokay 
Gecko. “That project gave me some great 
experience,” says Skovira.

After earning his Ph.D., Skovira found 
himself right back at Cornell. Only this time 
he wasn’t working with geckos any more. 
And he was no longer in Phillips Hall. He 
was in Rhodes Hall and he was working as 
an IBM senior scientist helping to get the 
supercomputer at Cornell’s new Theory 
Center up and running. “At first there were 
512 machines hooked up, but we could only 
get about half of them to work at once,” says 
Skovira. “A group of us at the Theory Center 
was told in no uncertain terms that we better 
be able to make it work. We were able to 
adapt some new scheduler technology to 
work on the IBM machine and that solved 
the problem—we were all pretty relieved.” 

Skovira spent 14 years working for 
IBM in Rhodes Hall. He stayed around long 
enough to be part of the evolution from the 
Theory Center to the Center for Advanced 
Computing. 

Since 2010, Skovira has been involved 
in several ventures where he has been able 
to feed his inner tinkerer once again. He has 
done everything from helping to design and 
build faster baggage scanning equipment 
to helping Cornell develop its very popular 
arXiv application (pronounced like the word 
“archive”), which is an open-access online 
archive of research papers in the fields of 
physics, mathematics, computer science, 
quantitative biology, quantitative finance 
and statistics. As of January 2015 there were 
more than one million papers accessible on 
arXiv.org.

When the chance came in July of 2015 
for Skovira to join the teaching staff of 
ECE, he was thrilled. “When Clif Pollock, 
(director of the School of Electrical and 
Computer Engineering), let me know there 

was an opening for a full-time senior lecturer 
to teach a class on embedded operating 
systems, I jumped at the chance. Work 
designing the new class started immediately 
and class began five weeks later and I have 
been busy and loving every minute of it 
since.”

“This class is all labs and projects—
there aren’t any tests,” says Skovira. As he 
says this, his hand reaches out and picks 
up a two-wheeled robot from the table 
top. “Integration is growing so much and 
processors are getting more complicated—
students need to work with them to see what 
they can do. I get very excited by this stuff 
and I want the students to feel the same.” 

The day after this conversation, if you 
happened to be walking by the room where 
Skovira teaches his class, (called Design with 
Embedded Operating Systems), and looked 
in the wall of windows you would have seen 
25 or 30 students happily tinkering with 
wires, sensors, circuit boards, controllers and 
all sorts of hardware. 

All of them, including Skovira, seemed 
happy as could be.

—Chris Dawson

JOE SKOVIRA

“ INTEGRATION 
IS GROWING 
SO MUCH AND 
PROCESSORS ARE 
GETTING MORE 
COMPLICATED—
STUDENTS NEED 
TO WORK WITH 
THEM TO SEE 
WHAT THEY CAN 
DO. I GET VERY 
EXCITED BY THIS 
STUFF AND I WANT 
THE STUDENTS TO 
FEEL THE SAME.”

    — Joe Skovira, senior lecturer

Joe Skovira, senior lecturer in ECE.

Skovira teaches students to create embedded systems using Raspberry Pis in ECE 5725: Designing with Embedded Operating Systems.
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W
alk into Phillips 
Hall, and you 
will see recent 
publications by our 
faculty members 
that have made 

the cover of leading technical journals. 
Here are just a few examples: “Multicore 
resource management: a machine 
learning approach,” by José Martínez 
in IEEE Micro; “Cellular telephony and 
the question of privacy,” by Stephen 
Wicker in ACM Transactions; “Designing 
collective behavior in termite-inspired 
robot construction teams,” by Kirstin 
Petersen on the cover of Science. The photo 
above shows some of these, representing 
current topics our faculty are working 

on, spanning from the end of Moore’s 
Law, to big data and security, to robots, 
the internet of things, neuro-electrical 
engineering and advanced computing. 
These cover articles are excellent examples 
of not only where the School of Electrical 
and Computer Engineering at Cornell is 
going, but where the entire field is headed.

WHERE HAVE WE BEEN?
Cornell has always had a unique 

position in the history and development 
of electrical engineering. In 1885, Cornell, 
along with Darmstadt University of 
Technology in Germany, was the first 
university in the world to offer a course 
of study in electrical engineering. At that 
time, Maxwell’s equations were known 

but undeveloped, especially since radio 
waves had yet to be demonstrated. 
Telegraph lines spanned across our nation 
and across the Atlantic Ocean, forming 
the first true telecommunication network. 
But telegraphy was fraught with technical 
issues due to a lack of electrical standards. 
This became one of the major motivations 
for establishing the field of electrical 
engineering. 

Electric utilities were forming in 
urban centers, but there was much work 
still needed to improve the technology of 
transmitting power. Devices we now take 
for granted, such as a UL Certified wall 
switch that we can buy at any hardware 
store, had yet to be developed, like much 
of today’s seemingly simple technology. 

THE FUTURE OF ECE For example, high voltage transmission, 
the key to efficient power transmission, 
was one of the technologies pioneered here 
at Cornell.

A rough historical timeline of electrical 
engineering is sketched out on Page 7. In 
1885, there were two major elements to 
electrical engineering: electromagnetics, 
represented by Maxwell’s equations, and 
the communications system represented 
by the telegraph. Electromagnetics became 
the basis of dynamos and methods for 
converting between mechanical power 
and electrical power. The telegraph, when 
extended across the Atlantic, led to the 
understanding of inductance, the ohm and 
dispersion so that faster, better links could 
be formed. The field was in a constant flux 
of improvement. 

The telegraph led to the telephone, 
which then led to long distance calling. 
However, long distance telephony required 
amplifiers. Electrical engineers then 
employed vacuum tubes, which were first 
used as rectifiers converting AC to DC to 
make negative feedback amplifiers, which 
were more linear and predictable than 
anything before. Tubes worked great, but 
they had a short operational life. Tired of 

constantly maintaining tube amplifiers, 
Bell Labs successfully found a solid-state 
replacement for the tube—the transistor. 
This subsequently spawned integrated 
electronics, which has advanced to where 
we today can place a complex system, 
comprised of billions of transistors, onto 
an Si chip the size of a thumbnail. 

The advances in electrical engineering 
enabled advances in other areas. The 
“electronic brain” of the 40s and the 
promise (an empty promise it turns 
out) of cybernetics led to the mainframe 
computers of industry, and then advanced 
into the microprocessors we now find 
everywhere.  

Similarly, radio waves were 
pushed to higher frequencies, allowing 
more information bandwidth, which 

enabled television. Radio waves then 
led to microwave sources for radar 
and telecommunication. The push to 
ever-higher frequencies culminated 
in the laser (with a little help from 
quantum mechanics). This motivated 
the development of fiber optics, which 
today uses light waves to convey most 
information in telecom networks. Every 
breakthrough in our history created new 
technology while simultaneously planting 
the seeds for the next discovery.

WHERE DO WE GO NEXT?
The field of electrical and computer 

engineering has become broader while 
still maintaining its core identities 
around power, telecommunication 
and information. For example, the 

Journal covers featuring ECE faculty research hanging in Phillips Hall.
A rough historical timeline of electrical and computer engineering sketched by Clif Pollock.
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simultaneous existence of powerful 
and wide-spread computation with 
almost unlimited bandwidth in 
telecommunications led to the internet, an 
information network unlike anything the 
world has seen before. That brings us to 
today, and the question “Where do we go 
next?”

The field of ECE orbits within a deep 
core of knowledge with two general 
themes: information communication and 
power and energy. If history is a guide, 
advances in the future will continue to 
revolve around these themes. 

Looking at the journal cover stories 
provides a perfect snapshot of our current 
directions. Robotics and autonomous 
vehicles are showing up everywhere—we 
may soon experience drone delivery of 
ordered goods to our doorstep. Autonomy 

and robotics are a convergence of control 
theory, advanced computation and 
sensing, and rotating machinery (an old 
term for “motors”), coupled with the latest 
advances such as GPS and the internet. 
Historically, all of these topics were 
spawned by ECEs. 

Here at Cornell, Assistant Professor 
Kirstin Petersen is building swarms of 
robots that function collectively to do a 
task, but which do not require central 
control. Her fascinating work mimics 
nature’s social insects that are able to 
collectively build massive structures 
without large brains and with no central 
planner. 

The classic electric power network 
is morphing into the “smart grid” as 
electrical engineers work to diversify our 
power system with sustainable power 

sources. Thoughtful studies show that 
there is, on average, enough solar and 
wind energy available in the U.S. to meet 
our needs, but the challenge is that these 
sources are stochastic, turning on and off 
randomly throughout the day. Faculty 
members Lang Tong and Eilyan Bitar 
regularly ask questions such as, “How 
can the grid continue to guarantee power 
when the wind stops? What can it do with 
too much power when the sun is shining 
on a clear day?” Inevitably, the smart grid 
will use the internet to turn connected 
loads on and off to match generation with 
demand. This is an intriguing and complex 
exercise in digital sensing and control, use 
of the internet of things and ultimately, 
customer acceptance of new technology.  

Adding electric cars into the picture 
brings a new storage dimension to the grid 
we are just beginning to exploit. With their 
large storage batteries, electric cars provide 
a natural distributed storage system 
smoothing out the high and low periods 
of power generation using sustainable 
sources. Today’s power engineer still has 
to understand Kirchoff’s laws, but now 
also needs an understanding of market 
forces and even a little psychology to help 
keep the lights on.

The ability to access vast amounts of 
information and computational power is 
beginning to affect not only how we teach 
but it is having a profound effect on our 
daily lives. With our smartphones, we can 
instantly look up any fact we want and 
can navigate through almost any city, find 
the best coffeehouse, find a place to buy a 
button that is missing on our suit and still 
get to the meeting on time. 

However, this incredible access to 
immediate information comes with a price: 
the reduction of privacy. For you to receive 
a phone call on your mobile phone at any 
time, the network must know where you 

are every second. Thus your whereabouts 
are tracked if you are carting a phone.

What impact can and will this have 
collectively on society? How do we 
balance the desire to be connected without 
creating a record of all of our movements? 
This is the subject of Stephen Wicker’s 
leading research and is an issue that will 
gain importance as we increasingly rely on 
mobile platforms. 

In a more general framework, how 
will we ensure that our private messages 
and emails do not end up on WikiLeaks? 
The information security issues of our new 
information technology are just beginning 
to emerge. These are the types of concerns 
that today’s ECE must ponder, and 
professors like Ed Suh are already working 
with colleagues in computer science to 
develop solutions involving hardware as 
well as software.

The internet of things is a natural 
result of the huge database made 
accessible by the internet, wireless 
connectivity created by technologies 
such as Bluetooth and the diversity of 
accurate and inexpensive sensors that can 
measure a huge array of parameters in 
the physical world. In a few short years, 
when your car’s instrument panel tells 
you a tire pressure is low, it might also 
coordinate with a robot at your charging 
station to correct the issue. You are safer, 
wear and tear is reduced and overall, life 
is better. We expect significant advances 
in biomedical sensors, perhaps housed 
in your cellphone. The accelerometer in 
your phone will measure your gait and 
detect changes that indicate possible joint 
or muscle problems. Your phone’s camera 
will examine that mole on your arm and 
advise if you need to see a specialist. All of 
these things are a result of advances across 
the broad field of ECE that address critical 
problems impacting our world.

WHAT ARE THE FUTURE 
PROSPECTS FOR OUR 
GRADUATES?

Our students are poised to continue 
the long tradition of synergizing new 
technologies to strengthen and advance the 
world’s energy supplies and information 
communication systems. Cornell ECE 
graduates will continue to absorb new 
ideas, merge them with existing systems 
and create new technologies. We have been 
doing this for 131 years and the pace has 
not slowed down. We are working at a 
larger system level, taking on much larger 
challenges—but we are making bigger 
impacts as well. Instead of, for example, 
putting nine transistors into a radio like we 
proudly did in 1965, we now think nothing 
of putting 90 microprocessor cores into a 
system.  

Students often ask if they should 
major in CS instead of ECE. To help 
address this we recently talked to both 
large and small companies in Silicon 
Valley about what they look for in a new 
employee, and specifically if there was an 
advantage to CS or ECE. The responses 
were quite uniform, regardless of company 
size: the degree really does not matter, 
so long as the student knows something 
beyond coding. Companies want to hire 
students who are not afraid to experiment, 
who like to tinker and who have deep 
knowledge about something mathematical 
or physical. 

Companies expect all of today’s 
engineering graduates to understand 
software and how to code, but they look 
for much more than that. For example, 
if the student wants to work on “big 
data,” the student had better have a deep 
understanding of statistics and math. 
Firms specializing in data science look for 
students with a science and engineering 
background, especially information theory 

since the solution is not known, a priori 
and patterns must be found by hypothesis 
and testing. 

All companies are looking for students 
who tinker with things, have built or made 
things, students who like exploring and 
experimenting. These skills are a natural 
outcome of a Cornell ECE degree, where 
we base our courses on foundations of 
mathematics and science, and where 
we have students build circuits (and of 
course, debug them), design computers 
(and debug these, as well) and understand 
electromagnetics and stochastic processes. 
And, of course, no student gets out of ECE 
without knowing how to write code and 
more importantly, becoming proficient 
with design, building and testing. 

Electrical and computer engineering 
has always been the connection between 
atoms and bits. As information becomes 
more accessible and broader in scope, 
ECEs will be the ones to find a better 
way to gather that information, store and 
process that information and exploit that 
information for better health care delivery, 
for more efficient and less impactful 
energy consumption and for many things 
we, frankly, have not yet thought about.

In ECE 6970, Multi-Agent Systems, Assistant Professor Kirstin Petersen and her students explore bio-
inspired design and coordination of robot collectives. For instance, they examine how to control a fleet of 
blimps in a way that scales with the number of robots while remaining robust to individual failures. 
Find more about Petersen’s work at: cei.ece.cornell.edu.
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B
ig changes are afoot at the 
School of Electrical and 
Computer Engineering. 
As part of Cornell Tech, 
the university’s recently-
founded graduate tech 

campus in New York City, the department 
is entering a new era.

A small vanguard of faculty and 
students has already ventured to the 
city to join colleagues in computer and 
information sciences, operations research, 
law and business at Cornell Tech’s 
temporary campus located on four floors 
of the Google building. They’ll move to 
their much anticipated 12-acre Roosevelt 
Island campus when it is ready for use this 
summer. As Cornell Tech grows—when 
fully completed by 2037 it will serve some 
2,500 full-time students and 200 full-time 
faculty—so will ECE, offering a chance 
for reinvention but also risk. ECE Director 

and Ilda and Charles Lee Professor of 
Engineering Clif Pollock, for one, is 
excited. “It’s a great opportunity for us 
that is finally starting to take shape,” he 
said.

ECE has been an integral piece of 
the vision for Cornell Tech from the very 
beginning, says Pollock. In 2011, the 
partnership between Cornell and The 
Technion-Israel Institute of Technology 
won then-Mayor Michael Bloomberg’s 
competition for a new campus within the 
Applied Sciences NYC initiative, charged 
with transforming the city’s economy with 
new jobs.

“The ECE program is core to the 
Cornell Tech mission of developing 
pioneering leaders and technologies for 
the digital age,” said Cornell Tech Dean 
Dan Huttenlocher. “This program fuses 
digital technology with practical product 
development experience and creative 

thinking, teaching students how to use 
their technical skills to create valuable 
products and services.”

Cornell Tech ECE students will 
apply their expertise to address society’s 
pressing needs, including better medicine, 
transportation and energy, says Pollock. 
Take smartphones that may soon be 
outfitted with numerous sensors, for 
example. One type might analyze its 
user’s breath for disease-specific chemical 
signatures and send the results to a doctor. 

“Those sensors don’t come out of 
thin air,” Pollock said. “That’s what we 
do in ECE, work on how to build specific 
sensors, make them tiny and integrate 
them into a system. We are assembling a 
faculty of good people who’ll work on the 
information science side of ECE and who 
can connect technology to some of these 
information issues.”

This past year, two ECE professors 
arrived in New York, where currently 25 
Cornell Tech tenure-track faculty teach 
160 masters and doctoral students. After 
more than three decades in Ithaca, Rick 
Johnson, the Geoffrey S. M. Hedrick Senior 
Professor of Engineering, was invited to 

Cornell Tech last spring for a three-year 
appointment as the Jacobs Fellow in 
Computational Arts and Humanities at 
the Jacobs Technion-Cornell Institute. He 
was joined this fall by new faculty member 
and Professor of Electrical and Computer 
Engineering Vikram Krishnamurthy.

For both professors, the campus’s 
location in the big city is an essential part 
of its attraction. Johnson had already 
been making regular trips to New York 

for years. Working in computational art 
history, he collaborates with New York 
institutions like the Metropolitan Museum 
of Art, the Morgan Library and Museum, 
and The Museum of Modern Art, as well 
as museums in the Netherlands. “So 
moving here was going to be a big boost to 
my research,” he said. “Plus, my wife grew 
up in New Jersey and always wanted to 
live in Manhattan.”

Johnson’s recent work on matching 

FEATURE ARTICLE

Construction of Cornell Tech’s Bloomberg Center, looking west toward Manhattan.

Rendering of Cornell Tech’s campus, slated to open this fall on Roosevelt Island.

View of construction on Cornell Tech’s Roosevelt Island campus from the Queensboro Bridge.

“ THE ECE 
PROGRAM IS 
CORE TO THE 
CORNELL TECH 
MISSION OF 
DEVELOPING 
PIONEERING 
LEADERS AND 
TECHNOLOGIES 
FOR THE DIGITAL 
AGE.”

    — Dan Huttenlocher

ECE GROWS WITH CORNELL TECH
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reported. “The video conferencing facilities 
between Cornell Tech and Rhodes Hall in 
Ithaca are excellent at facilitating a highly 
interactive class.” He noted that masters-
level courses will continue to be taught 
separately in the two campuses.

Face-to-face encounters, however, 
will continue to be crucial in building 
a departmental community that 
transcends the geographical division – 
and this is where many opportunities 
lie. “ECE in Ithaca and Cornell Tech are 
two complementary sides of the same 
excellent department,” Krishnamurthy 
said. Faculty and graduate students may 
spend semesters at the opposite campus 
or work on projects funded by joint 
grants that ensure significant research 
interaction between the sites. Even Ithaca 
undergraduates could work as interns in 
ECE projects at Cornell Tech. “I don’t think 
any other ECE school in the country has 
this opportunity to have one foot in a big 
city and the other foot in a quiet town,” 
said Pollock.

The same bonus applies to visitors, 
who could be invited to spend part of 
their time at each location—a move that 
may attract a greater variety of outside 

scholars. “I think it’s going to be a much 
more stimulating environment,” Pollock 
predicted.

ECE’s faculty will also be more 
diverse, thanks to Cornell Tech. “We 
can hire people who are much more 
entrepreneurial and want to be in an 
entrepreneurial environment,” Pollock 
said. Among them is Krishnamurthy, who 
attributes some of this atmosphere to the 
open Cornell Tech spaces themselves. 
“One of the nice features of Cornell Tech 
is that colleagues in different areas, such 
as computer science and business, sit in 

the same large office,” Krishnamurthy 
explained. “This results in interesting 
collaborative discussions.”

Ultimately, the ECE vanguard at 
Cornell Tech can apply that innovative 
spirit to shaping this part of the 
department, carrying it into the future. 
“This is a big theme here—to try and 
fashion a different style of engineering 
education that relies more on projects and 
teams and cross-disciplinary interaction,” 
said Johnson. “I’m a bit late in my career to 
be imagining that I’m going to be involved 
in a revolutionary form of education, 
but on the other hand, that’s one of the 
attractions here if you wanted to be on 
the frontlines of the new potential tide of 
engineering education.”

Pollock can’t wait to watch those 
waves roll in: “It’s going to be such a neat 
department,” he said. “It’s going to have 
such distinct strengths and things to offer. 
We’re going to be able to hire fantastic 
people, we’ll attract great students. We’re 
going to be a top school that impacts the 
whole world. That’s true for the whole 
college, not just ECE. It’s a tremendous 
opportunity. Give it a few years, get it 
started and it’s going to be an exciting 
time.”

—Olivia Hall

FEATURE ARTICLE

Interior rendering of a completed building on the Cornell Tech campus.

Northeast view of Cornell Tech’s Bloomberg Center, still under construction.

manufactured patterns in art may 
not fit conventional ideas about 
entrepreneurship, but it demonstrates the 
breadth of what Cornell Tech strives to 
be. For example, Johnson, an art history 
enthusiast as well as a distinguished 
electrical engineer, has transformed the 
painstaking process of manual thread 
counting in canvases by applying simple 
image processing techniques. “It turns out 
it can be handled with analysis that every 
electrical engineer learns when they’re 
a sophomore,” he said. This helps art 
historians to better date and authenticate 
paintings from the hands of masters like 
van Gogh or Vermeer by linking them to 
specific rolls of canvas.

“At first I wasn’t certain whether 
this kind of work is what Cornell Tech is 
looking for,” said Johnson, who is also a 
member of the graduate field of art history 
at Cornell. “But I’ve since learned that 
it expands beyond private companies 
to interactions with governments and 
non-profit organizations, producing 
something that impacts people outside of 
engineering.”

Krishnamurthy hopes to reach out 
to Wall Street for his research. “I’d like to 
collaborate with real quantitative analysts 
in NYC’s finance industry to develop 
sophisticated financial signal processing 
algorithms,” he said. He describes his 
other current interests as focusing on social 
network analysis using signal processing 
tools, as well as the use of feedback 
control in designing high performance 
reconfigurable sensing algorithms with 
applications in defense systems and 
biosensing. 

Krishnamurthy will also serve 
as program director of a Master of 
Engineering (M.Eng) degree in Electrical 
and Computer Engineering at Cornell 
Tech. Launching in September 2017, it will 

complement existing masters degrees in 
computer science and information science, 
as well as the broader palette of degrees 
offered by the Cornell Law School, the 
Johnson Graduate School of Management 
and The Technion.

Like the current Ithaca M.Eng, the 
new M.Eng at Cornell Tech will be a 
year-long program that focuses on state-
of-the-art methods in signal processing, 

data science and decision theory. The 
key difference, says Krishnamurthy, is 
that while the Ithaca M.Eng offers a more 
diverse program and a greater variety 
of projects, the Cornell Tech emphasis 
is on fusing technology with product 

development, business and creative 
thinking. “It has exciting possibilities,” he 
said.

For its master’s degree projects, the 
New York-based M.Eng program will 
take advantage of the city’s network of 
businesses and other tech and innovation 
resources. Staff will vet interested 
companies that will identify problems and 
let multidisciplinary teams try their hand 
at solving them. And perhaps, Pollock 
hopes, these benefits will not stay limited 
to the city. Teams might be composed of 
members on both campuses, bringing in, 
say, circuit experts from Ithaca for support. 
“In some ways, we’re a microcosm of real-
life conditions, in which companies have 
people in India and San Francisco, and 
teams have to work across international 
boundaries,” said Pollock.

As the M.Eng program grows, so will 
ECE’s Cornell Tech faculty contingent. 
Pollock expects that in 20 years, a third 
of ECE faculty will reside in New York, 
perhaps 20 to Ithaca’s 40. “It’s going to be 
a substantial portion,” he said.

Of course such a divide poses 
challenges. “We’ve been thinking about 
that a lot,” said Pollock, who has sought 
advice from other departments, such as 
entomology, which is split between Ithaca 
and the Agricultural Station in Geneva. 
The goal is to stitch together a unified 
entity. “Here or there, I’m in the same 
department,” said Johnson.

One idea is to move administrative 
interactions into the digital space. 
Departmental and committee meetings are 
linked by video, as are several courses. All 
but one participant in Krishnamurthy’s 
fall Ph.D.-level class (“Partially Observed 
Markov Decision Processes (POMDPs): 
Filtering to Controlled Sensing”) are in 
fact from the Ithaca campus. “So far it’s 
working out really well,” Krishnamurthy 

“ THIS PROGRAM 
FUSES DIGITAL 
TECHNOLOGY 
WITH PRACTICAL 
PRODUCT 
DEVELOPMENT 
EXPERIENCE 
AND CREATIVE 
THINKING, 
TEACHING 
STUDENTS HOW 
TO USE THEIR 
TECHNICAL 
SKILLS TO 
CREATE 
VALUABLE 
PRODUCTS AND 
SERVICES.”

    — Dan Huttenlocher
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FEATURE ARTICLE

A NEW HOME FOR THE 
COMPUTER SYSTEMS LAB

S
even years ago, the 
Computer Systems Lab 
comprised just four ECE 
faculty and 20 Ph.D. 
students. Today, the lab 
consists of eight ECE 

faculty, over 35 Ph.D. students, and many 
more undergraduate and M.Eng students. 
Until recently, the group occupied about 
4,500 square feet of lab, office, lounge 
and meeting space spread across two 
floors of Upson Hall. Not only was CSL 
quickly running out of space, it was clear 
they would have to move because of the 
renovation of Upson Hall. 

CSL, ECE and Cornell Engineering set 
out to plan and build CSL’s new home in 
Rhodes Hall with Professors Christopher 

Batten and José Martínez taking the reins 
of the CSL side of the 18-month project. 
“We believe that exceptional space can 
lead to exceptional research,” said Batten. 
“But CSL isn’t just about research and 
collaboration, it’s also about community. 
We believe community is critical to 
retaining faculty, hiring the best new 
faculty, motivating students and attracting 
the strongest graduate students. When 
we talk to grad students, one of the 
things that attracts them to CSL is that 
they won’t just be in a research group, 
they’ll be in a research group that is part 
of a larger community. And I think that 
has multiplicative benefits. We wanted 
to create a space which would encourage 
spontaneous interactions, promote healthy 

work-life balance, enhance our visibility, 
and create buzz and excitement about the 
computer systems side of ECE.” 

The new space is certainly exceptional. 
A large plate glass wall facing the outside 
corridor allows visitors to witness the 
many happenings inside the lab. Full 
panel glass walls of internal offices and 
conference rooms help create a sense of 
transparency and openness. Social spaces 
are both visible from the outside and 
tucked away from the entrance, and their 
layouts are easily reconfigurable for an 
impromptu presentation or an all-hands 
meeting. 

“The glass walls make it very easy to 
tell if people are at their desks so you don’t 
need to bother anyone else by knocking on 

doors to see if someone is in,” said Mark 
Buckler, a third-year Ph.D. student advised 
by Adrian Sampson, assistant professor of 
computer science. “It sounds silly, but it’s 
actually very helpful.”

A state-of-the-art hardware lab is 
right at the center of the new space and is 
also viewable from the outside corridor. 
“As electrical and computer engineers, 
hardware is at the soul of what we do,” 
said Martínez. “This hardware lab is the 
representation of that. It’s the centerpiece 
of the new space.”

The hardware lab is shared by all 
members of CSL—students and faculty 
alike. “None of our research groups really 
needs its own 700-square-foot digital 
electronics research lab,” said Batten. 
“We all do hardware prototyping, but 
our students aren’t in the hardware lab 
experimenting with systems every single 
day. We also spend a lot of time modeling 
and programming.” By centralizing and 
sharing a hardware lab, CSL gets many 
economies of scale. They share expensive 
equipment, and more importantly, the 
shared lab gets students talking with one 
another. 

“For the things we’re doing, this is 
an absolutely perfect setup,” said Batten. 
“My students can chat with students from 
other groups, we can go to another bench 
and see what they’re doing and ask them 
questions. It creates new collaboration 
opportunities and allows people to learn 
from each other and be more productive. I 
think this is a really nice highlight of CSL, 
to have a centralized, shared hardware 
prototyping lab.”

“The hardware lab is much less 
isolated and you can actually see people 
working, even if you aren’t in the lab,” 
said Berkin Ilbeyi, a fifth-year Ph.D. 
student advised by Batten. “The hope is 
that undergraduates, M.Eng and Ph.D. 
students will see each other more and we 
will all get new ideas from one another.”

Another goal of the space was to have 
a single, self-contained place for all CSL 
students to call home—Ph.D., M.Eng and 
undergraduates. There are five separate 
Ph.D. bays, each with room for as many as 
nine students. Designed to create a sense 
of collaboration, these offices have big, 
open desks and all have windows and 

a lot of glass that reinforces the sense of 
transparency.

“The professors took the opportunity 
to mix up the groups a bit,” said Ilbeyi. 
“Previously, each room was home to one 
professor’s students. Now, there are three 
different professors’ students in my office. 
The hope is to spark more collaboration 
across groups, and I think it’s working the 
way it was designed.”

A long table where M.Eng and 
undergraduate students can work is 
flanked on one side by several windows 
bringing in natural light, and on the 
other by a 25-foot-long floor-to-ceiling 
whiteboard. “When we were in Upson, 
we just didn’t have space to include them 
as much as we would have liked,” said 
Batten. “Now we have the space, and 
we have a fantastic place where they can 
work. I’m hopeful we can bring them 
in more as authentic members of the 
community because they do some really 
amazing work.”

The individual research groups within 
CSL hold their weekly meetings in a state-
of-the-art conference room. Three breakout 

Community space in the Computer Systems Lab.

The hardware lab at the center of the Computer Systems Lab.

“ FOR THE THINGS 
WE’RE DOING, THIS 
IS AN ABSOLUTELY 
PERFECT SETUP. 
IT CREATES NEW 
COLLABORATION 
OPPORTUNITIES 
AND ALLOWS 
PEOPLE TO LEARN 
FROM EACH OTHER 
AND BE MORE 
PRODUCTIVE.”

    — Christopher Batten, 
 associate professor
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rooms can be used for smaller meetings. 
These breakout rooms have floor-to-
ceiling whiteboard-covered walls, large 
flat panel screens and video conferencing 
capabilities. Group members can leave 
their office spaces and hack collaboratively 
using the big screens, meet with faculty or 
have one-on-one meetings.

“We’ve had group meetings in the 
breakout rooms when our advisor was 
away and it worked really well,” said 
Skand Hurkat, a fifth-year Ph.D. student 
advised by Martínez. “You don’t really feel 
like you’re in a separate location.”

“Overall, we wanted to create a model 
where students don’t spend all day at their 
desks,” said Batten. “If you want a change 
in atmosphere, you can go to one of the 
breakout rooms or to one of the lounges.” 

Students can also use one of two 
“caves,” quiet spaces set in between the 
breakout rooms where they can sort out 
their thoughts or read academic papers. 
The walls are covered with a special 
material to muffle sound. There is also 
a dining area and a kitchenette with a 
coffee/espresso station selected and 
maintained by the students themselves.

“The lounge area is quite big and we 
have started holding donut hours because 
we have so much space,” said Nitish 
Srivastava, a third-year Ph.D. student 
advised by ECE Professors Rajit Manohar 
and David Albonesi. “All of CSL can come 
in here, hang around and talk to each 
other. I think that’s pretty cool. It feels like 
you’re not just in a group, you’re in CSL.”

“For the square footage, it’s very 
impressive,” said Martínez. “Given the 
amount of people that it serves, it’s not 
huge, but it is broken out into many 

different islands, each one with a different 
purpose. Students spend so much of their 
Ph.D. lives in the lab, and here they can 
move from one area to another as they go 
from socializing to reading by themselves, 
and then back to their office. That was the 
whole idea.”

“It’s a beautiful space; I’m very 
impressed.” said Martínez. “Everyone 
who walks in says, ‘Wow!’ At the end of 
the day the space belongs to the students, 
so they are the ones that decide how to 
use it. For me, it’s a joy just to come here 
and experience it. I don’t know when the 
novelty factor will wear off, but so far I 
love being here as often as possible!”

—Jessica Edmister

“ AT THE END OF THE 
DAY THE SPACE 
BELONGS TO THE 
STUDENTS. FOR 
ME, IT’S A JOY JUST 
TO COME HERE 
AND EXPERIENCE 
IT. ”

    — José Martínez, professor

State-of-the-art conference room in the Computer Systems Lab.

Located between the breakout areas is one of 
CSL’s two “cave” lounges. Credit: Christopher 
Batten, associate professor.

*All statistics for 2015 unless otherwise noted.

Other 
Endeavors
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NEW FACULTY

J
ayadev Acharya joined the 
faculty of Cornell Engineering 
in July 2016. He is an assistant 
professor in the School of 
Electrical and Computer 
Engineering (ECE) and a 

graduate field member in Computer 
Science (CS). Acharya’s research interests 
are information theory, algorithmic 
statistics and machine learning. The 
focus of his work is understanding and 
achieving the fundamental tradeoffs 
between resources that go into a machine 
learning problem.

“You don’t want to ask SIRI a question 
and then have to wait a day for the 
perfect answer,” says Acharya. Acharya’s 
work has far broader applications than 
simply how quickly SIRI tells you the 
closest location where you can buy a 
new snow shovel. Machine learning 
algorithms are becoming central to many 

of the tasks individuals, businesses and 
governments perform on desktops, 
laptops, smartphones and tablets each 
day. When performing the job they are 
tasked with, machine learning algorithms 
are constrained by resources such as the 
amount of training data available, the 
memory (space) on the device and the 
time required for implementation of the 
algorithm. Each of the factors involved can 
be adjusted.

Acharya designs mathematical models 
to understand the trade-offs between 
these and other resources. The goals are 
two-fold: to establish the information 
theoretic limits of the resource trade-offs 
and to strive to achieve them. If a device or 
a system has unlimited storage, unlimited 
data or unlimited computation power, then 
these trade-offs might not be necessary. 
But if, for example, your smartphone has 
limited memory available and the app you 
are using requires lots of locally-stored 
data, this will have a negative effect on 
the overall performance of the phone. 
“Surprisingly,” says Acharya, “these 
trade-offs have not yet been studied very 
closely.”

Acharya grew up in the Indian 
state of Odisha. He found himself more 
interested in math than in other subjects 
as an elementary- and secondary-school 
student. He earned his bachelor’s degree 
in electronics and communication 
engineering from the Indian Institute of 
Technology, Kharagpur. He then moved 
to San Diego where he earned both 
his master’s degree and his Ph.D. in 
electrical and computer engineering from 
the University of California, San Diego 
(UCSD). Acharya then spent two years in 
a postdoctoral researcher position in MIT’s 
Theory of Computation Group before 
joining Cornell Engineering in 2016.

Acharya’s advisor at UCSD was 

Professor Alon Orlitsky, who is the 
Qualcomm Chair for Information Theory 
and Its Applications. “During our 
meetings, Professor Orlitsky used to ask 
for the simplest examples of problems that 
we do not know how to solve. Solving 
that special case often paved the path for 
solving the general case,” says Acharya. 
While at UCSD, Acharya focused on 
probability estimation and compression 
over “large domains,” where the set of 
possible observations could be much 
larger than the amount of data we have 
seen. “The setting is not very different 
from what I. J. Good and Alan Turing 
did to break the enigma machine during 
WWII. They had to find the distribution of 
secret keys, many of which were not used 
before.” One of Acharya’s papers written 
during his Ph.D. studies provides the 
fundamental limits and algorithms for the 
“Good-Turing probability estimation.”

In his postdoctoral position, Acharya 
studied various statistical problems in 
the large domain settings. He designed 
algorithms for measuring randomness 
in data and testing whether data sources 
have certain properties of interest. The 
primary focus in these applications was 
understanding the trade-off between data 
and accuracy. Acharya will continue this 
work and explore the trade-offs between 
data, memory, time and other factors for 
problems in statistical learning now that he 
is in Ithaca.

“I am excited to be at Cornell. It is 
strong in ECE, operations research, and 
computing and information science, all 
fields I have keen interest in. The avenues 
for collaboration are plenty,” says Acharya 
enthusiastically. He is currently teaching 
a class on machine learning geared 
especially to ECE majors.

—Chris Dawson

C
hristina Delimitrou, 
assistant professor in 
Cornell’s School of 
Electrical and Computer 
Engineering (ECE), did 
not have a computer until 

she was 17. Now she spends much of her 
time working to improve the design and 
management of large-scale datacenters. 
Delimitrou joined the faculty at Cornell 
in the summer of 2016, is the John and 
Norma Balen Sesquicentennial Faculty 
Fellow and a member of the Computer 
Systems Laboratory (CSL) at Cornell.

Delimitrou’s main interests are in 
computer architecture and computer 
systems. Specifically, she works to improve 
the resource efficiency of large-scale 
datacenters through Quality-of-Service 
(QoS)-aware scheduling and resource 
management techniques. Delimitrou is 
also interested in designing efficient server 
architectures, distributed performance 

debugging and cloud security.
Delimitrou grew up in Larissa, Greece, 

and was interested in math, physics and 
chemistry in high school. She attended the 
National Technical University of Athens 
and earned her undergraduate degree in 
electrical and computer engineering. Her 
mentor in Athens, Professor Nectarios 
Koziris, helped Delimitrou in her search 
for a graduate program, which led her to 
Stanford University where she earned both 
a master’s degree and a Ph.D. in electrical 
engineering.

Delimitrou’s focus on making large-
scale computing more efficient started just 
as she was finishing her undergraduate 
diploma thesis. Fortunately for Delimitrou, 
her Ph.D. advisor at Stanford was 
developing a strong interest in the same 
challenge at the same time. While working 
on her Ph.D. with Professor Christos 
Kozyrakis, Delimitrou built practical 
systems for cluster management and 
scheduling in warehouse-scale computers. 
“With resource efficient cloud computing, 
my goal is to get as much compute 
capabilities as we can from existing 
systems,” says Delimitrou, “without 
sacrificing performance or building new 
datacenters.”

Delimitrou knew early in her school 
career that she wanted to be an academic. 
“I have always had in the back of my mind 
that I would like to be a professor,” says 
Delimitrou. “I love working with students, 
watching them become experts in a field 
they did not know much about initially, 
and hopefully having a positive impact 
on their careers the way my mentors had 
on mine. I also like the freedom academia 
allows to define the problems I am 
working on.” She came to Cornell because 
of the quality of its students and faculty, 
its reputation for collaboration and for the 
chance to be part of CSL.

“The CSL was an important draw 
for me,” says Delimitrou. “There are 
colleagues here working on everything 
from architecture to distributed systems 
and my work includes the whole range, 
which presents a lot of opportunities for 
collaboration.” Delimitrou sees now as 
the perfect time to bring people in various 
computer fields together. “I think we can 
change the way things are done—rather 
than each field doing its own thing 
in a vacuum. This approach leads to 
inefficiencies. Instead, if we understand 
each piece and see where there is room 
to make computing more efficient we can 
provide better performance, increased 
responsiveness and more computational 
capabilities for the same cost.”

In addition to the energy, time and 
cost savings that accrue from making 
existing computer systems more efficient, 
Delimitrou sees an added beneficial side 
effect. Systems that were working at 
capacity now have excess capacity that 
can be used to run other applications 
that might be used for the greater good. 
The example Delimitrou gives is one she 
recently started having an impact on. 
“We use the excess system capacity that 
resulted from our work and we overlaid 
international shipping routes in the Pacific 
Ocean with known whale migration 
routes. We are starting to find ways that 
we can adjust routes such that they keep 
goods moving efficiently and also protect 
whales.”

Lat fall, Delimitrou taught a graduate 
level ECE course in cloud computing. 
When she is not at work, Delimitrou plays 
piano and electric guitar, and also enjoys 
painting miniatures and canvases.

—Chris Dawson

JAYADEV
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V
ikram Krishnamurthy, 
professor in the School of 
Electrical and Computer 
Engineering (ECE) at 
both Cornell Engineering 
in Ithaca and Cornell 

Tech in New York City, is taking what he 
knows about statistical signal processing 
and applying it to human decision making 
in social networks. Krishnamurthy comes 
to Cornell after many successful years at 
the University of British Columbia (UBC) 
in Vancouver, Canada. “Cornell is an 
exciting place to be,” says Krishnamurthy. 
“ECE has a very strong research group 
which works in areas similar to mine, and 
my affiliation with Cornell Tech means I 
can be involved in this revolutionary new 
approach to graduate education.”

Krishnamurthy received his 
undergraduate degree in electrical 
engineering from the University of 
Auckland, New Zealand. He earned 
his Ph.D. from the Australian National 

University, Canberra, and then taught at 
the University of Melbourne for 10 years 
before moving to UBC, where he was a 
professor and Canada Research Chair in 
Signal Processing in the Department of 
Electrical and Computer Engineering.

Statistical signal processing is 
part of the larger field of electrical 
engineering. Signals of all sorts are 
treated as stochastic—meaning they 
evolve unpredictably over time. The 
reasons behind the unpredictability 
appear random to an observer at the 
receiver of the signal. Researchers who 
work in statistical signal processing use 
mathematical and computational tools to 
help separate the signal from the noise—
to erase the randomness, in effect. As 
evidenced by Krishnamurthy’s work, there 
are useful and important applications for 
statistical signal processing in a broad 
range of scientific fields.

These days, Krishnamurthy has two 
main research threads that pique his 
curiosity and occupy his time. The first is 
applying statistical signal processing as 
a tool to understand and predict human 
behavior in social networks. The other uses 
statistical signal processing and stochastic 
optimization and control to improve the 
abilities and performance of biosensing 
devices.

“About eight or nine years ago I 
started thinking more about behavioral 
economics and how I might be able 
to use what I knew about signal 
processing to combine it with the ideas 
underlying behavioral economics,” says 
Krishnamurthy. Behavioral economics 
is a way of analyzing human economic 
decision-making by taking into account 
psychological insights into human 
behavior. “It makes sense because at one 

level, people really are complex social 
sensors and I was accustomed to working 
with sensors.” Krishnamurthy began to 
work with a Vancouver company that 
used machine learning to help maximize 
YouTube video views for their clients. He 
was inspired by what he learned from that 
experience to ask the bigger question: How 
can we understand human beings as social 
sensors who interact and influence each 
other?

“The typical 18-year-old spends 
up to six hours a day on social media,” 
says Krishnamurthy. “All those 
interactions have an effect. And we can 
use mathematical analytical tools to help 
explain some of the effects.”

Highlighting the broad range of fields 
where statistical signal processing can 
be useful, Krishnamurthy has also been 
collaborating with the creator of a bio-
electronic device consisting of an artificial 
cell membrane and an exquisitely sensitive 
general purpose sensor. “This device is 
able to detect substances in miniscule 
quantities,” says Krishnamurthy. “There 
are many possible uses for the device.” 
Krishnamurthy’s research helps the device 
identify quickly and accurately the source 
of signals detected by the sensor. “It 
could be used to look for the presence of 
explosives or certain pathogens or to test 
stem cells for flaws. It has the potential to 
be incredibly useful.”

Krishnamurthy is happy to be in 
New York, delving into questions that 
excite him. “I am looking forward to 
graduating outstanding students,” says 
Krishnamurthy. “That is the biggest and 
best legacy for any academic researcher. I 
am also excited to pursue my research into 
the intersection of behavioral economics 
and signal processing as well as my 
research at the human-sensor interface.”

—Chris Dawson

VIKRAM KRISHNAMURTHY

F
rancesco Monticone, 
assistant professor in the 
School of Electrical and 
Computer Engineering 
(ECE) at Cornell, likes to 
work in the realm of theory. 

“The best possible project for me,” says 
Monticone, “would start with a study of 
the theoretical properties of a phenomenon 
and an effort to determine what the 
fundamental limits are. Then, I would 
work to design a new engineered material, 
or metamaterial, that would allow us 
to approach, or even go beyond, those 
limits.”

Monticone, who started at Cornell 
Engineering in January 2017, studies 
electromagnetic waves and how new 
metamaterials could be used to control 
and engineer wave-matter interactions 
in unusual and extreme ways along all 
parts of the electromagnetic spectrum. 
One example is Monticone’s work on an 

invisibility cloak. While it may sound 
like the stuff of Harry Potter and science 
fiction, Monticone knows it is possible 
because he has done the math. “If you 
want to realize a cloak that would be 
able to make something invisible, that is 
theoretically possible, at least for a single 
color,” says Monticone. “When you solve 
the equations that show this is possible, 
you often see that there are no materials 
readily available in nature that would 
work. Rather than letting that stop us, we 
simply need to create the materials.”

Instead of taking the scattershot 
approach of creating new materials and 
then, after they are made, seeing what sort 
of properties they have, Monticone takes 
an engineering approach. He starts with a 
specific problem and a theory and then he 
designs a solution to the problem facing 
him. An example of this process would 
be to start with a need: a material that is 
stable, non-toxic, inexpensive to fabricate 
and with a long shelf life that, when 
illuminated, would be able to quickly and 
accurately alert you to the presence of a 
particular biological agent in a sample of 
blood. Based on the requirements of the 
material, Monticone would then theorize 
the exact composition and structure that 
would exhibit the needed electromagnetic 
behaviors. He then creates the blueprint 
for an architectured metamaterial that will 
meet the need.

To help create a proof-of-concept 
experiment, Monticone then seeks out 
an experimentalist. “I am not a practical 
person at home or at work,” says 
Monticone with a grin. “I like to answer 
fundamental questions. But also, I am 
amazed when I see good experimentalists 
work. That is one reason I am so excited 
to be at Cornell. Here, I am surrounded by 
good experimentalists.”

Monticone grew up in northern 

Italy and earned both his Bachelor of 
Science and his Master of Science degrees 
in electronics engineering from the 
Politecnico di Torino. While deciding 
where to pursue his Ph.D. he wrote an 
email to Professor Andrea Alù at the 
University of Texas at Austin. Monticone 
had written with some technical questions 
and was surprised when the electronic 
correspondence led to an invitation to 
join Alù’s Metamaterials and Plasmonics 
Research Laboratory. Monticone jumped at 
the chance. “That was the best decision of 
my professional life,” says Monticone. “I 
did not even apply anywhere else.

“Professor Alù was happy to give 
senior Ph.D. students a lot of freedom. At 
the last part of my program I was more 
like a postdoc. I was very independent. I 
could propose my own ideas for projects 
and I could supervise undergraduates 
and other grad students. It was the best 
way to prepare for this job at Cornell,” 
says Monticone. When he came to Ithaca 
he brought one graduate student with 
him from Austin. “My advisor and my 
mentors gave me great opportunities and 
it is important to me that I do the same for 
other students,” says Monticone.

Monticone plans to continue his 
research into metamaterials and their 
possible uses across many domains. He 
will also begin teaching in the fall semester 
with a graduate-level class focusing on 
advanced electrodynamics, metamaterials 
and nanophotonics. “The process of 
creating this class is good—it forces me to 
go deep into the material and be able to 
clearly communicate what is important,” 
says Monticone. “Teaching is a good way 
to give what you know to the students. 
And it is a pleasure to teach some of 
the best students on the planet, here at 
Cornell.”

—Chris Dawson

FRANCESCO 
MONTICONE
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W
hen Kirstin Petersen 
was a high school 
student, she had 
the opportunity 
to spend some 
time at NASA’s Jet 

Propulsion Laboratory (JPL) in Pasadena. 
At the time, she pictured herself as a future 
astrophysicist. But then she saw a robot 
and her future changed, just like that. 
It was a Limbed Excursion Mechanical 
Utility Robot (LEMUR) and NASA was 
developing it for the surface exploration of 
planets, moons and asteroids.

Today, Petersen is an assistant 
professor at Cornell’s School of Electrical 
and Computer Engineering (ECE). 
Building on that initial introduction 
to robots, Petersen is interested in the 
design and coordination of bio-inspired 
robot collectives and their natural 
counterparts. Now that she has joined 
the faculty at Cornell Engineering, she is 

excited to expand her work in this field to 
incorporate soft robotics.

The task assigned to her initial robot 
swarms is construction. Petersen draws 
her inspiration from ants, bees, termites 
and other social insects. In these species, 
thousands of individuals coordinate to 
gather food, construct nests and defend 
the group. No individual insect could 
accomplish any of these tasks alone, yet 
the group manages to do all of this without 
central control. Petersen is designing her 
robot swarm to mimic the scalability and 
error tolerance of insect systems. Another 
goal of Petersen’s is to replace the need 
for complicated sensors and control with 
passive mechanical features.

“These robot swarms manage to 
combine many of my research interests,” 
says Petersen. “To build them requires 
knowledge of mechanics, electronics, 
computer science, biology and more. They 
are a great challenge.”

Petersen grew up in Odense, 
Denmark. She attended the Odense 
University College of Engineering where 
she earned her B.Sc. in electro-technical 
engineering. During her undergraduate 
studies she went back to JPL, this time for 
an undergraduate internship. At that point, 
she was fairly certain she wanted to get 
her degree and then find a job in industry 
working on robots. After graduation she 
found a job in Finland, but it wasn’t long 
before she was back in school, working on 
her master’s degree in modern artificial 
intelligence at the University of Southern 
Denmark.

Petersen then earned her Ph.D. in 
computer science from Harvard. She 
worked closely with Professor Radhika 
Nagpal at Harvard’s Wyss Institute for 
Biologically Inspired Engineering. The 
research that came out of Petersen’s time 
at Harvard was named one of the top 10 

scientific achievements of 2014 by Science 
magazine. The work involved a group of 
robots that were programmed to work 
together to build simple structures by 
sensing progress and inferring the next 
steps.

After postdoctoral work at the Max 
Planck Institute for Intelligent Systems 
with Director Metin Sitti, Petersen joined 
the faculty at Cornell in the summer of 
2016. “I am very multi-disciplinary in 
my approach,” says Petersen, “and I 
have found Cornell suits me well. People 
here are much more collaborative than 
competitive.” At Cornell, Petersen will 
have a chance to collaborate on verifiable 
algorithms for decentralized control of 
robot swarms. She will also be able to 
further explore soft robots, which should 
prove to be cheaper, easier to produce and 
lower maintenance than more traditional 
robots.

Living in Ithaca will also give Petersen 
a chance to engage in two of her favored 
pastimes—hiking and kayaking. Petersen 
is currently teaching a graduate class in 
bio-inspired coordination of multi-agent 
systems.

—Chris Dawson

KIRSTIN 
PETERSEN A SAMPLING OF 

PANEL METERS, 
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VARIOUS OTHER 
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’52.
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’65, FOUNDER 
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Educational Data Mining for his paper, 
“Calibrated Self-Assessment.”

Six scientists named 
inaugural Mong Neurotech 
Fellows

Three pairs of early 
career scientists were 
named the inaugural 
Mong Family 
Foundation Fellows 
in Neurotech. Among 
the fellows are ECE 
Professor Anthony 

Reeves and ECE graduate student Yiting 
Xie. The pairs will work jointly under 
the mentorship of faculty across Cornell 
to advance technologies that promise to 
provide insight into how brains work, as 
well as strategies to fix them when they 
break. 

Morgan State names Spencer 
new engineering dean

Morgan State 
University President 
David Wilson 
welcomed ECE 
Professor Michael 
Spencer as dean 
of the Clarence M. 
Mitchell Jr. School 

of Engineering, effective January 2017. 
Spencer is only the second dean in the 
school’s history.

Haas receives 2016 AHSN 
Technical Recognition Award

Cornell ECE Emeritus 
Professor Zygmunt J. 
Haas is the recipient 
of the 2016 Ad 
Hoc and Sensor 
Networks Technical 
Recognition Award 
for outstanding 

contributions to securing ad hoc and 
sensor networks. The award is bestowed 
by the IEEE Communication Society 
and will be presented at their annual 
conference, IEEE GLOBECOM. 

Rana receives Research 
Excellence Award

ECE Associate 
Professor Farhan 
Rana was recognized 
as one of six winners 
of the Cornell 
Engineering Research 
Excellence Award 
for 2016. The award 

is given in recognition of his research 
contributions and leadership. 

Land receives Teaching 
Excellence Award

ECE Senior Lecturer 
Bruce Land is a 
recipient of the 
2016 College 
of Engineering 
Excellence in 
Teaching Award. The 
award is given in 

recognition of distinguished teaching and 
mentoring within the college.

Studer receives Teaching 
Excellence Award

ECE Assistant 
Professor Christoph 
Studer is a recipient 
of the 2016 College 
of Engineering 
Excellence in 
Teaching Award. The 
award is given in 

recognition of distinguished teaching and 
mentoring within the college.

Zhang receives Teaching 
Excellence Award 

ECE Assistant 
Professor Zhiru 
Zhang is a recipient 
of the 2016 College 
of Engineering 
Excellence in 
Teaching Award. The 
award is given in 

recognition of distinguished teaching and 
mentoring within the college.

Doing receives Advising 
Excellence Award

ECE Lecturer Park 
Doing is a recipient 
of the 2016 College 
of Engineering 
Excellence in 
Advising Award. 
The award is given 
in recognition of 

distinguished advising of students within 
the college.

Batten promoted to associate 
professor

ECE’s Christopher 
Batten was promoted 
to the rank of 
associate professor 
following approval 
from the Cornell 
Board of Trustees.

José Martínez promoted to 
full professor

ECE’s José Martínez 
was promoted to the 
rank of full professor 
following approval 
from the Cornell 
Board of Trustees. 

FACULTY/STUDENT AWARDS & HONORS
ECE team wins national 
AT&T SDN Network Design 
Challenge

A team of ECE 
researchers led by 
Associate Professor 
Kevin Tang won the 
AT&T SDN Network 
Design Challenge—a 
national competition 
asking academics to 

envision more efficient, reliable designs 
for software-controlled network routing. 
The team, which included a postdoctoral 
scholar and four graduate students, 
received a $50,000 prize and was offered 
summer internships at AT&T Labs for two 
students.

Mirza selected as Merrill 
Presidential Scholar

Gulnar Mirza, an 
accomplished ECE 
senior minoring in 
computer science, 
was named a 
Merrill Presidential 
Scholar—one of the 
highest honors for 

undergraduates at Cornell.

ECE alumna Heinzelman 
named first female 
engineering dean at UR

Wendi Heinzelman 
was named dean 
of the University 
of Rochester’s 
Hajim School of 
Engineering and 
Applied Sciences—
the first woman to 

serve as dean of the engineering school. 
Heinzelman earned her bachelor’s degree 

in electrical engineering from Cornell 
University in 1995 and her master’s and 
doctoral degrees from Massachusetts 
Institute of Technology in 1997 and 2000, 
respectively. 

Wolf named as 2015 National 
Academy of Inventors Fellow

The National 
Academy of 
Inventors (NAI) 
named ECE 
Professor Emeritus 
Ed Wolf to Fellow 
status. Election 
to NAI Fellow 

status is a high professional distinction 
accorded to academic inventors who 
have demonstrated a highly prolific spirit 
of innovation in creating or facilitating 
outstanding inventions that have made a 
tangible impact on quality of life, economic 
development and welfare of society.

ECE Ph.D. grads receive 
Darlington Best Paper Award

ECE Ph.D. graduates 
Caroline Andrews 
Ph.D. ’12 and 
Dong Yang Ph.D. 
’15 received the 
Darlington Best 
Paper Award along 
with their advisor 

and co-author, ECE Associate Professor 
Alyosha Molnar. The Darlington Award 
recognizes the best paper bridging the gap 
between theory and practice published in 
Transactions on Circuits and Systems. Their 
paper, “Optimized Design of N-Phase 
Passive Mixer-First Receivers in Wideband 
Operations” was published in November 
2015. 

Batten receives Ruth and Joel 
Spira Award for Excellence in 
Teaching

Associate Professor 
Christopher Batten 
was honored as the 
2016 recipient of the 
Ruth and Joel Spira 
Award for Excellence 
in Teaching in the 
School of Electrical 

and Computer Engineering. This award is 
given annually to one faculty member in 
recognition of extraordinary teaching. 

Kline receives Society for 
the History of Technology’s 
Leonardo da Vinci Medal

Ronald R. Kline, 
the S.G. and H.E. 
Bovay Professor in 
History and Ethics 
of Engineering, 
was awarded the 
Leonardo da Vinci 
Medal at the 2016 

annual meeting of the Society for the 
History of Technology. The Medal is the 
society’s highest honor and is presented 
to an individual who has made an 
outstanding contribution to the history of 
technology, through research, teaching, 
publications and other activities.

ECE Ph.D. candidate wins best 
student paper award

Igor Labutov, an 
ECE Ph.D. candidate 
advised by Assistant 
Professor Christoph 
Studer, won the best 
paper award at the 
Ninth International 
Conference on 
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