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New lab to study distributed 
coordination among 
tiny sensors

The distributed algorithms that Tirthapura 
and Qiao are developing will improve that 
process, they hope. “Our network will lead 
to more efficient use of the information 
that’s collected,” Qiao says, “meaning the 
total energy required to answer queries 
will be much smaller using our distributed 
approach.” Less energy required translates 
to longer battery life and less expense. 

While any experiments on this project 
are still a few months away, when 
the lab becomes fully operational, the 
research group will also compare different 
distributed and centralized directories 
with respect to locality, scalability, fault 
tolerance, and energy efficiency. 

During the winter break, the lab was 
equipped with 100 sets of Crossbow 
MICA2 motes with generic and custom-
made sensor boards. The motes will work 

Assistant Professor Daji Qiao recently 
received a $200,000 grant from Iowa 
State’s vice provost for research to build a 
new wireless sensor-networking lab. Now, 
Qiao and Assistant Professor Srikanta 
Tirthapura are developing algorithms 
and software in the lab for distributed 
coordination between tiny sensors.  

The new lab helped Tirthapura secure a 
$320,000 grant from the National Science 
Foundation to fund his project that aims 
to design and build distributed directories 
to track mobile objects with the help of a 
wireless sensor network. Tirthapura and 
Qiao are working with Costas Busch—a 
professor at Rensselaer Polytechnic 
Institute in Troy, New York—on the project. 
It’s not the first time that Tirthapura and 
Busch have combined their expertise in 
distributed algorithm design and analysis. 
They’ve worked together on several 
projects. 

Qiao, who is lending his knowledge about 
the actual sensor systems, says that, in 
addition to the new lab, one of the reasons 
NSF chose to fund the research was 
because of the collaboration between the 
two universities. 

Qiao notes that sensors have been around 
for quite some time, observing the physical 
world and tracking all sorts of information. 
Hospitals, for example, use sensors to 
monitor patients, city governments can use 
them to direct traffic, and they can also be 
thrown into a smoldering building to help 
firefighters measure the level of smoke 
and heat inside. 

The question this research poses, 
however, is how to organize all of that 
information in a network. “We’re not 
focusing on the information collection 
itself,” Tirthapura explains. “We’re looking 
at the coordination and how to make the 
best use of this information.” 

Traditionally, information gathered by 
sensors has been collected and sent to 
a central point of control. That method, 
Tirthapura observes, has two major 
hindrances. One, it consumes a great 
deal of energy, and two, it violates a 
fundamental principle of distributed 
system design called locality. “Informally, 
locality means information that changes 
frequently, such as an object’s location, 
should only be stored at nodes that are 
close to the location of the change,” he 
explains.  

with an Acroname Garcia robot (which 
looks sort of like a mini-race car) with an 
embedded Stargate processor board. A 
distributed directory will be loaded onto 
each mote, Tirthapura says, and the motes 
will eventually be used to navigate the 
Garcia robot toward objects that can be 
detected by the sensors—objects like 
other robots, magnetic fields, or even a 
fire.  

The new lab is partially funded by the 
Information Infrastructure Institute (iCube), 
which is one of six initiatives proposed four 
years ago by Iowa State President Gregory 
Geoffroy. The initiatives were a challenge 
to department leaders to respond to critical 
needs in Iowa and the country. 

Two Iowa State graduate students—
Bojian Xu and Wei Zhou—are also 
working on the research.
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'88 grad loves high 
definition
Adam Kunzman was just a kid 
when his grandfather, an engineer 
at AT&T, showed him how telephone 
conversations are carried by light 
across a f iber-optic network. 
Kunzman was fascinated. And he 
was hooked on engineering. 

After graduating from Olympia High 
School in Stanford, Illinois, Kunzman 
enrolled at Iowa State, earning a BS 
in computer engineering in 1988. 
He took his degree and experience 
to Texas Instruments, where in 1994 
he began working in the new field 
of digital light processing (DLP®), 
which uses the world’s only all-
digital display chip, a key component 
in the best digital projectors and 
high-definition televisions available 
today. 

DLP technology utilizes an optical 
semiconductor with an array of up 
to 2 million microscopic mirrors, 
each measuring less than one-fifth 
the width of human hair. The code 
in the semiconductor directs each 
mirror to turn on and off up to 
several thousand times per second, 
ultimately creating stunning, full-
color images. When Kunzman was 
first developing this technique for 
TI, he and other engineers were 
trying to figure out how to make a 
good picture using a silicon chip. 
“We could move the mirrors with 
the chip,” he says, “but we wanted 

it to make pictures on 
television screens and 
projectors.” 

Like all research, finding 
the answers that led to 
the discovery of DLP 
technology took time, patience, and 
an interdisciplinary approach. In 
addition to engineering expertise, 
Kunzman relied on principles of 
physics, chemistry, and high-speed 
electronics. 

T h e  c h a l l e n g e  o f  u s i n g 
interdisciplinary concepts was 
the initial attraction of the project, 
Kunzman says. And it was his 
undergraduate training at Iowa 
State that prepared him well for that 
challenge. “One emphasis in the 
computer engineering curriculum 
is bringing various disciplines 
together,” Kunzman offers. “I 
remember lab courses where we 
had to work with business students 
or design students, using real-life, 
practical problem-solving skills.”

And now that he’s seen the tremen-
dous progress in DLP technology 
over the last dozen or so years, 
Kunzman realizes that all his hard 
work and long hours were well worth 
it. “It was a challenge making a 
business out of DLP technology,” he 
admits, “but it’s been very rewarding 
to see how far we’ve come.” 

Srinivas Aluru presents the Iowa State 

supercomputer to the media.

of good memories
Supercomputing 
at Iowa State

Durham Center on the Iowa State 

campus is now home to a $1.25-million 

IBM Blue Gene/L supercomputer. The 

National Science Foundation awarded 

$600,000 to a research team led by 

ECpE Professor Srinivas Aluru 

to cover nearly half the cost of the 

supercomputer; Iowa State paid the 

remaining $650,000 with allocations from 

the President’s Office, the Office of the 

Vice Provost for Research, the Office of 

Information Technology, and the Plant 

Sciences Institute.

The new machine, which has 2,048 

processors and 11 trillion bytes of 

data storage, is about the size of a 

large refrigerator. It is the 73rd most 

powerful supercomputer on the current 

TOP500 list of the world’s fastest 

supercomputers—the first time Iowa 

State has ever made the list. It puts 

Iowa State’s among the top 10 university 

supercomputers in the United States.

Aluru estimates the new supercomputer 

will be more than 10 times more 

powerful than any high-performance 

computer currently on campus, capable 

of a peak performance of 5.7 teraflops. 

A teraflop equals 1 trillion calculations 

per second.

Iowa State researchers will put the 

equipment right to work on some very 

large projects. The university is one of 

four institutions working on a $29.5-

million, three-year project to sequence 

the corn genome. The corn genome 

is considered the most complex 

sequencing project attempted to date 

because corn has 50,000 to 60,000 

genes, or about twice the number 

humans have. Researchers here are also 

working to understand protein networks 

in whole organisms. Those networks 

can involve 30,000 proteins interacting 

with each other, which is why having a 

supercomputer on campus will be a big 

boost to that project. 

In addition to Aluru, members of the 

supercomputing research team are 

Arun Somani, professor and chair of 

electrical and computer engineering; 

Robert Jernigan, professor of 

biochemistry and biophysics and director 

of Iowa State’s Laurence H. Baker 

Center for Bioinformatics and Biological 

Statistics; and Patrick Schnable, 

professor of agronomy and director of 

the Center for Plant Genomics. 
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You follow the rules and arrive 

at the airport an hour and a half 

before your flight is scheduled to 

leave. The first thing you do when 

you get inside the terminal is check 

the schedule to see if your plane is 

leaving on time. Just your luck; that 

dreaded word, DELAYED, is flashing 

on the screen next to your flight 

number. 

“What are my options?” you 

ask yourself. You could sit there 

watching the other flights take off 

or you could find a restaurant and 

grab something to eat, since you 

missed lunch anyway trying to get 

to the airport on time. Then again, 

you might find a TV and catch the 

second half of a good football game. 

You decide you’d really like to 

see the rest of the game, but you 

hesitate because all of the TVs are 

on the other side of the airport, and 

you don’t want to take a chance on 

missing your flight. 

“It’s too bad you can’t check the 

flight schedules on your cell phone,” 

you say to the college student 

standing beside you, who also 

happens to be disappointed because 

his flight is delayed as well. 

That day, he responds, isn’t too far 

away. 

He’s right, and the work of four Iowa 
State computer engineering students 
may be the reason why. The four 
created a product they call JANIX 
(an acronym for Janus Adaptable 
Network of Integrated qbX), which 
could someday be used for a large 
number of applications, one of which 
might be an alert system for flights. 
The product was an entry in the Sixth 
Annual Computer Society International 
Design Competition (CSIDC), co-
sponsored by the Institute of Electrical 
and Electronics Engineers, in 2005. The 
team was one of only 10 in the world 
that qualified for the final round of the 
competition. More than 200 entries 
were submitted for the contest. 

The Iowa State group won honorable 
mention for its entry. A team from 
North Carolina State University—the 
only other school from the U.S. to make 
the finals—won the top prize, while 
Poznan University of Technology from 
Poland was second and Politehnica 
University of Bucharest in Romania 
took third. 

China had two teams in the finals, 
while the others came from Columbia, 
India, Pakistan, and the United Arab 
Emirates. 

Iowa State’s team—Christopher 
Hagen (Cedar Rapids, Iowa), Andrew 
Lundberg (Blue Grass, Iowa), Janice 
Wong (Hong Kong), and Chun 
“Reggie” Yu (Clinton, Iowa)—took 
their project to Washington, D.C., in 
June. All but Yu, who is a senior now, 
graduated last spring. 

Arun Somani, Jerry R. Junkins 
Endowed Chair Professor and current 
chair of the Department of Electrical 
and Computer Engineering at Iowa 
State, was the group’s mentor, while 
Professor John W. Lamont served 
as project facilitator. 

Participants in the CSIDC were 
challenged to design and implement 
computer-based solutions to real-world 
problems. They were further tasked 
to work as a team to create a system 
for PCs or hand-held computers that 
performed a socially useful function. 
Each team was required to submit a 
final report documenting the design 
and implementation of its product. 
Experts from industry and academia 
evaluated those reports to determine 
which 10 teams would compete in 
the finals. 

Iowa State team is top 10
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Srinivas Aluru     
Best Paper Award—IEEE 
International Parallel and 
Distributed Processing 
Symposium

Manimaran Govindarasu     
Guest co-editor for July 2005 
special issue of Journal of 
Systems and Software

Hanjun Jiang     
Research Excellence Award

Sang Kim     
Best Paper Award—IEEE 
Conference on Mobile Ad Hoc and 
Sensor Systems

Chen-Ching Liu     
Palmer Chair in Electrical 
Engineering

Joseph Mesterhazy     
P&S CYtation Award

Murti Salapaka     
Research at the Nanodynamics 
Systems Lab highlighted in Nature

Jiming Song     
NSF Career Award for “Accurate 
and Efficient Electromagnetic 
Modeling Techniques for RF 
Integrated Circuits”

Jiming Song     
The Air Force Office of Scientific 
Research Summer Faculty Fellow, 
2005

Daniel Stieler     
Research Excellence Award

Vicky Thorland-Oster     
Outstanding Faculty/Staff Award

Nathan VanderHorn     
Jerry R. Junkins Chair Fellowship

Robert Webber     
Patent: “Tapered-Width 
Microcantilevers and 
Microbridges”

Honors and 
Awards

On a warmer than usual day early last 
semester, sophomore Kyle Meyer, an 
electrical engineering major from Omaha, 
followed ECpE Associate Professor Gary 
Tuttle to his office after class. Meyer 
was having a difficult time understanding 
a transfer function from the previous day’s 
lab, and he needed some clarification. It 

took only about five minutes for Tuttle to 
help Meyer understand the complicated 
formula. 

“I got a little lost in the math,” Meyer 
admits, “but Dr. Tuttle made it a lot 
simpler, and I have it figured out now.”

“We sat down and I took him through 
the derivation of the formula,” Tuttle 
explains. “I showed him how to get that 
(derivation) so he could compare his cal-
culation to what he actually measured in 
class.” 

Meyer says Tuttle is like most of his other 
electrical engineering professors—there 
to lend a helping hand when students are 
in need. “It’s great to get the one-on-one 
attention from a professor in a situation 
like this,” Meyer says. “It’s the best help 
you can get.”

Tuttle, who is teaching a nanoelectronics 
class and a microelectronics fabrication 
techniques lab this semester, takes it all 
in stride, saying helping students is why 
he loves teaching. Lectures don’t always 
get the information across, he adds, 
and some students prefer one-on-one 
interaction. Some professors, like Tuttle, 

prefer that approach too, and it’s always 
rewarding when a student finally gets a 
concept he or she has been struggling to 
understand. 

“You can always tell when things aren’t 
real clear,” Tuttle explains, “because they 
have that perplexed look on their face. 
But then suddenly the light goes on, and 
that’s a real satisfying thing when you’re 
able to explain something to them and 
they understand.”

That “click” isn’t just for students, Tuttle 
stresses, and coming up with the answer 
to a difficult problem you’ve been working 
on for months or years is what he likes 
best about research. Much like his 
students, Tuttle struggles with problems 
in the lab. “You’re trying to figure out how 
to make something work, trying to get 
over a hurdle,” he explains, “then you 
do something in the lab that gives you 
the hint you need or you get an idea that 
takes you past that sticking point. It’s the 
exact same feeling, and there’s nothing 
like that ‘gotcha’ moment when you 
figure it out.” 

Research is the primary reason Tuttle 
began teaching at Iowa State 15 years 
ago. He says at that time there were two 
options if you wanted to go into research: 
academia or industrial labs. Since he was 
always geared toward the academic life, 
the choice was easy—Tuttle went to 
graduate school. It was perfect for a guy 
who wanted to work on the problems he 
found interesting rather than the ones a 
company told him to be interested in. 

Tuttle’s interest happens to be in 
photonics; he works with devices and 
materials that manipulate light in some 
way. The idea, he says, is taking what 
Mother Nature gives him with light and 
then shaping those materials so they 
perform how Tuttle wants them to. To 
make that happen, he often blends two 
different kinds of dialectic materials. The 
resulting structure has optical properties 
that are much different than the 
properties of either of the materials that 
he started with. 

To get the results he wants, Tuttle must 
ask questions. He hopes his students see 
that and ask questions themselves. “That 
doesn’t happen as much as it should,” he 
says. “I think students should ask a lot 
more questions.” 

That’s why his office door is always open. 
 

Tuttle lends a 
helping hand






