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ROBERT STENGEL
Q. You were the principal designer 
for the Apollo Lunar Module manual 
control logic. How has aerospace 
engineering changed during your 
career? What is different and what 
remains invariant?

Rob: Almost everything about aero-
space engineering has changed since I 
graduated from MIT’s Course XVI in 
1960. Aerospace engineers used slide 
rules, hand-drawn graphs, mechanical 
calculators, blueprints, rules of thumb, 
precedent, and intuition to design and 
build airplanes. Analog computers 
simulated aircraft flight, but digital 
computers were just being introduced 
to the aerospace community. Pro-
grams were written on a form, typed 
on punched cards, submitted to an op-
erator in the machine room, retrieved 
along with an alphanumeric printout, 
corrected, and resubmitted, perhaps as 
often as three or four times each day. 

Today’s aerospace engineer has a 
wealth of computational tools to employ. 
Digital computers have replaced most 
of the earlier engineering tools, and 
user interfaces are interactive. Comput-

er memory and speed have increased 
by orders of magnitude, turn-around 
time between program runs may be a 
few seconds, the cost of computing has 
plummeted, and new applications soft-
ware has revolutionized the nature of 
engineering analysis and design. 

Aircraft and launch vehicles are 
built with materials, power plants, 
and control systems that could only be 
imagined in 1960. They are more light-
weight, more complex, more power-
ful, and more sophisticated, and they 
must be more reliable than the planes 
of yesterday. As a consequence, the 
typical development time for a new 
vehicle has grown, brand new ve-
hicles are relatively rare, and most 
“new” planes are derivatives of old. A 
manufacturer may produce just a few 
clean-sheet new designs over the span 
of an engineer’s career.

In 1960, airplanes flew faster, higher, 
and farther each year, spacecraft had 
yet to explore our solar system, and 
no human had flown in space. Aero-
space engineering was at the cutting 
edge of “high technology.” There were 
no limits; the aerospace enterprise fo-
cused on “expanding the  envelope.” 
Today, airplanes have reached the 

practical limits of speed, altitude, and 
range, spacecraft have left the solar 
system, and humans have spent over 
80 person-years in space. While there 
are still records to be set, the emphasis 
has shifted toward refining prior ac-
complishments and filling in the gaps. 
The high-tech cutting edge has shifted 
to electronics, micromechanical sys-
tems, robotics, and biology.

Fifty years ago, engineers tended to 
stay in their fields of study and might 

well spend entire careers in one in-
dustry. U.S. aero engineers frequently 
hopped between the dozen or more 
major domestic airframe manufactur-
ers but remained in their fields. To-
day’s aerospace engineering graduates 
have the opportunity and need to be 
personally more entrepreneurial. They 
may elect not to work in aerospace en-
gineering at all, as engineering educa-
tion has become more heterogeneous. 

Aerospace engineering is now a 
global enterprise. Large companies 
are international, not domestic. They 
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outsource and “off shore” not only 
manufacturing but design. Foreign 
manufacturers offer stiff competition 
in the world’s marketplace, and inter-
national consortia often work on a sin-
gle project. Relatively small companies 
challenge the majors on a project-by-
project basis, especially in the unin-
habited air vehicle (UAV), satellite, and 
space launch arenas. The parameters 
and possibilities of aerospace engineer-
ing have been transformed, and once 
again are, in a sense, limitless.

What has not changed is that 
aerospace engineers must know the 
intimate details and functions of the 
systems that they develop. They must 
cultivate intuition about what works 
in design and manufacturing or, per-
haps, in other fields. Engineers bear 
a heavy responsibility for the safety 
of those who use their products. En-
gineers must meet or exceed sched-
ule, cost, and performance targets. 
While it may sound pontifical, engi-
neers must do what they always have 
done: put science and mathematics to 
good use in the service of humankind.

Q. Congratulations on your recent 
textbook on flight dynamics and con-
trol. What are some of the research 
challenges in that field? 

Rob: Thank you. I felt a responsibil-
ity to continue the Princeton tradition 
of writing a book on flight dynamics 
and control that began with profes-
sors Perkins (and Hage, 1949), Seckel 
(1964), and Graham (with McRuer and 
Ashkenas, 1973). I began writing Flight 
Dynamics soon after joining the Prince-
ton faculty in 1977 but stopped to write 
my optimal control book. I didn’t start 
again until a sabbatical leave year in 
1998. Consequently, my second book is 
really my first. It just took 25 years for 
me to write it.

Research in flight dynamics and 
control should be guided by improv-
ing safety, performance, reliability, 
development time, and cost of aircraft 
design, construction, and operation. 
Here are a few areas where further re-
search in flight dynamics and control 
is needed.

Unsteady Computational Aerody- »
namics: Until now, computational 
fluid dynamics (CFD) has empha-
sized steady, low-angle-of-attack 
flows over aircraft shapes. CFD 
code that reliably computes force 
and moment effects 
of aircraft motions 
and time-varying 
wind fields, such 
as variations in 
shock waves, bound-
ary layers, areas of 
f low separation, 
and pressure dis-
tribution at high 
Reynolds numbers 
and aerodynamic 
a ngles,  w i l l  i m-
prove simulation 
and control sys-
tem design.
Pilot-Vehicle Inter- »
actions: Control-theoretic pilot 
models and models of human 
decision-making should be in-
corporated in the control system 
design process for piloted air-
craft, with the goal of improving 
pilot opinions of  flying qualities 
and reducing cockpit workload.
Uninhabited Air Vehicles (UAVs): »  
The flight characteristics of UAVs 
encompass and transcend those 
of manned vehicles. UAVs with 
wingspans of a few centimeters 

may fly within restricted envi-
ronments, perch on structures, 
and fly again, all the while collect-
ing and transmitting data. Large, 
flexible, ultralight UAVs will fly 
at high altitudes for months at 

a time. Hypersonic 
UAVs may blur the 
distinction between 
missiles and aircraft. 
The aerodynamics, 
dynamics, and con-
trol of these vehicles 
are unlike those of 
traditional aircraft. In 
addition, the desire to 
coordinate teams or 
swarms of UAVs of-
fers a different control 
problem, with high 
payoff for surface sur-
veillance and volumet-
ric observation and 

monitoring. Similar extensions 
of control practice will enhance 
the operation of formations of 
micro- or nanospacecraft.
Response to Meteorological Hazards  »
and System Failures: Flight con-
trol systems can be designed not 
only to provide satisfactory fly-
ing qualities under normal con-
ditions but also to respond more 
effectively to large disturbances 
and unanticipated component 
outages. While there is a large 

Rob Stengel and family: (from left) his wife Pegi, son-in-law Brian Fitzgerald, daughter, 
Brooke Fitzgerald, granddaughter Ana, Rob, and son Chris.  

Rob Stengel and his grand-
daughter Ana.
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literature in the areas of gust 
response and  failure-tolerant 
controls, tailoring these results 
for implementation in new air-
craft is lagging. 

Q. I assume you use your own text 
when you teach that subject. How 
would you describe your teaching 
style and philosophy? 

Rob: I use Aircraft Flight Dynam-
ics as a reference, but I don’t teach 
directly from the text. Flight dynam-
ics is a junior-senior course taught in 
alternate years, and the book contains 
more material than can be covered in 
one term. Flight dynamics is the first 
“airplane course” that most Princeton 
mechanical and aerospace engineering 
students take, building on the dynam-
ics, aerodynamics, and math of earlier 
courses. We cover fundamentals of air-
craft, including historical material that 
motivates the evolution of aviation, as 
well as configuration aerodynamics, 
nonlinear flight dynamics, aircraft 
performance, stability, and control.

I’ve created a virtual text of over 800 
computer slides that build on the book 
and is tailored to the course. Switch-
ing from the blackboard to slides for 
lectures made me rethink the organi-
zation and content of the course, and 
it provides an assured level of con-
sistency and correctness. The laptop 
computer allows visual material (in-
cluding movies and animations), Web 
access, and real-time simulation to be 
integrated with the lectures. You can 
find pdfs of all of the lectures, as well 
as links to Matlab-based simulation 
and analysis programs at the Web site 
http://www.princeton.edu/~stengel/
MAE331Lectures.html.

My primary educational goals for the 
course are to instill an  understanding 

of the physics of flight, of the current 
and  future state of aeronautics, and 
of  analytical tools that may be useful 
across a number of disciplines. Students 
each get a balsa-wood glider for the first 
homework assignment. I ask them to tell 
me everything they can about the plane’s 
physical and flight characteristics. For the 
second assignment, the students estimate 
lift and drag characteristics, simulate 
flight paths with nonlinear equations of 
motion, and compare the calculated re-
sults to their flight test results. The third 
assignment is a virtual flight test using 
Microsoft Flight Simulator, which yields 
estimates of the flight envelope and 
parameters of various airplanes. From 
there, they go to performance analysis 
of a contemporary aircraft (this year, the 
Boeing 787) and to the corresponding 
linear, time-invariant stability-and-con-
trol models and analyses. 

In lieu of a final exam, each stu-
dent chooses a different aircraft type 
and applies everything that he or she 
has learned to describe that aircraft’s 
longitudinal and lateral-directional 
flight characteristics. By the end of the 
course, the students have performed six 
degree-of-freedom flight simulations, 
estimated static and dynamic aero-
dynamic coefficients from three-view 
drawings, identified fixed points for 
trimmed flight conditions, linearized 
nonlinear dynamic models, and de-
termined modal properties, frequency 
response, and root loci for parameter 
variations and feedback control.

Q. What led you to biomedical ap-
plications? In what way did your 
aerospace experience enhance your 
work in this area? What are your re-
search objectives?

Rob: My first foray into the biomed-
ical arena was at the Draper Laboratory 

in 1970, where a number of us asked 
the question, “Now that we have gone 
to the moon, what shall we do next?” 
Our answer was to develop a bedside 
biomedical computer that would as-
sist doctors in making and interpret-
ing cardiovascular measurements. For 
a year, we worked closely with car-
diologists at Massachusetts General 
Hospital getting to know each other’s 
problems and capabilities. We wrote a 
proposal to the Public Health Service, 
which was promptly turned down be-
cause the MDs weren’t engineers and 
the engineers weren’t MDs. Ultimately, 
a small project was funded by NASA’s 
technology transfer program. The 
modern EKG machine bears a strong 
resemblance to our goals for the  bed-
side biomedical computer.

My current areas of interest are 
neural network classification of DNA 
microarray data and optimal therapy 
for treating diseases. Both of these 
topics are outgrowths of homework 
that I assigned in two courses. Every 
other year, I teach the junior-senior 
course, Robotics and Intelligent Sys-
tems, which includes several lectures 
on computational neural networks. 
I asked the students to classify colon 
cancer genetic data using neural net-
works, and they were successful. This 
success led to an association with col-
leagues at Princeton, Cornell, Sloan-
Kettering, UMDNJ, Rockefeller, and 
the Institute for Advanced Study. With 
support from the National Cancer In-
stitute, we analyzed a much larger 
data set. The objectives of my work are 
to identify those genes that are over- 
or underexpressed in primary tumors, 
normal tissue, and lung and liver me-
tastases and to correlate gene expres-
sion with various patient outcomes.

For years, the assignments in my 
graduate course “Optimal Control 
and Estimation” revolved around me-
chanical and aerospace examples. Six 
years ago, we switched from rocket to 
disease dynamics, optimizing drug 
dosages in simple ordinary differen-
tial equation models of innate immune 
response to a pathogen. The students 
and I wrote three journal  papers as a 

Flight dynamics is the first “airplane course” 

that most Princeton mechanical and 

aerospace engineering students take.
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consequence. My most recent research 
is on multidrug HIV therapy in the 
presence of drug-resistant mutations 
of the virus. A paper on this topic was 
published in the June issue of Math-
ematical Biosciences.

Q. Which conferences do you nor-
mally attend to present your aero-
space and biomedical work? 

Rob: I’ve attended few conferences 
in the past several years. For the most 
part, I have concentrated on learning 
biology, doing research, and writing 
papers. I spent a sabbatical term as a 
member of the Simons Center for Sys-
tems Biology at the Institute for Ad-
vanced Study. This collaboration has 
led to continuing participation in In-
stitute workshops and meetings.

Q. What advice do you have for 
young researchers?

Rob: Focus on developing superior 
writing skills, and start writing papers 
on something ASAP. Associate yourself 
with the best colleagues possible. If 
you are academically inclined, spend 
a few years with industry after grad 
school and before actively looking 
for a faculty position. Be sure to keep 
writing papers while with industry. 
Even if your taste is for theory, always 
have at least one specific application in 
mind as you are doing research. The-
ory that is not applied to at least one 
significant physical problem is just 
math, not engineering.

Q. What trends do you see in con-
trol-related education?

Rob: The Internet has opened the 
floodgates of information transfer in 
every area. E-mail, Google,  Wikipedia, 
YouTube, e-journals, and on-line da-
tabases have changed the way that 
people think about information and 
communication. Access to the most 
detailed information is rapid and 
global, and an increasing amount of 
it is free. Global reputations may be 
built as much on Internet presence as 
on peer acceptance.

Here’s an example: My Aircraft 
Flight Dynamics slides are presented to 
20–30 Princeton students every other 
year. Last week, about 200 copies of 
the course pdfs were downloaded by 
people across the globe. There is value 
added by the live lectures and tutor-
ing that I give to my students, but the 
ultimate impact of my course may be 
much broader and immeasurable.

Web-based information must be 
used with caution. Encyclopedic sites 
such as Wikipedia rely on the “wisdom 
of the whole” and may not be subject 
to rigorous review by experts. Web 
sites are transient; they appear and 
disappear without notice, and the in-
formation they contain can be altered 
in an instant. Printed publications 
cannot match the immediacy of the In-
ternet, but they are archival. Because 
they are refereed and edited, books 
and journals remain the standards of 
truth. The Web’s greatest strengths are 
that it provides a channel for transmit-
ting certified knowledge (for example, 
archival NACA reports), and it allows 
scholars to collaborate even though 
they are physically separated. 

Nevertheless, students find tradi-
tional modes of education to be confin-
ing. They are increasingly influenced 
by sound bites and “tweets,” they are 
growing impatient about reading, and 
they find lectures boring. Technically 
inclined students are introduced to deep 
science and math at much earlier ages in 
school, and they see the abstract Web 
as their primary source of knowledge. 
It’s clear that many feel that they know 
more than their instructors—until the 
first quiz—and that if they don’t already 
know a fact, it is not worth knowing. 

With important exceptions, many 
undergraduates see less need to dig 
any deeper into a subject than is need-
ed to pass the next exam. Preparation 
of lengthy assignments is saved until 
the night before they are due, leaving 
little quality time for self-review or 
contemplation. Nevertheless, with due 
diligence, teachers can help even the 
hardest cases learn how to do amazing 

things. The true measure of how well a 
student does in a particular course may 
not be in the student’s course grade but 
in the thesis that he or she presents at 
the end of the senior year.

Having written two books and a 
number of journal papers, I don’t feel 
that the work was in vain; to the con-
trary, I feel that the books provide ref-
erence points for future generations. 
However, I believe that the books and 
papers may serve a different purpose 
than I first realized or intended. On the 
one hand, they helped me crystallize 
random thoughts into cogent stories 
of analysis and design; on the other, 
they produced an immutable source of 
knowledge, one that will not be changed 
by some uncontrolled Wikipedia entry.

Expert faculties provide college edu-
cation, but the current generation at-
tends college to obtain credentials and 
approval in an increasingly compart-
mentalized world. The Web, the Internet, 
and computers will provide unedited 
education; colleges will provide cred-
ibility and certifiable knowledge.

Q. What are your interests outside 
of professional activities?

Rob: Like a lot of engineers that 
I know, my work is my hobby, and I 
am grateful that someone pays me 
for doing what I love to do most. I 
don’t find relaxation in playing golf 
or rock climbing, but I enjoy music, 
photography, and reading. My great-
est and most fulfilling interest is my 
family: my wife of 48 years, Pegi, my 
children, Brooke and Christopher, 
my son-in-law, Brian, and my grand-
daughter, Ana Cristina. Pegi and I 
have gotten away to Southport Island 
in Maine for the past ten summers, 
and we look forward to doing that 
again. Actually, I do have a fiendishly 
evil hobby that I don’t usually share 
with others:  e-mailing New York Times 
editorials and op-ed pieces to my po-
litically conservative brothers-in-law.

Q. Thank you for speaking with CSM!
Rob: You’re most welcome.
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MARTHA GROVER

Q.  You describe your work as 
bringing together process control 
and  materials processing. What does 
that entail?

Martha: The key point is probably 
about problem definition. I look for 
problems in materials processing that 
can benefit from control. Much of what I 
do is broader than feedback control, in-
cluding other systems approaches like 
sensing and estimation, dynamic opti-
mization, and experimental design. 

All of the problems that I look at 
are batch processes (as opposed to 
continuous ones). That means that we 
are trying to drive the system from an 
initial state to a different and desired 
state. As a result, we cannot identify a 
linear system about a setpoint of the 
process. We need good mechanistic 
models of the molecular organization 
to give us insight and ideally quanti-
tative  predictions. One of the areas I 
work on is the dynamics of polymer 
network formation during synthesis. 
There are many potential ways to in-
fluence the process, such as chang-
ing the temperature and the addition 
rate of various monomers. Of course 
these can all be changed in time, and 
it is known that the time of addition 
is important in the final structure. But 
it is too difficult and costly to explore 

all these options experimentally, so 
dynamic models and dynamics opti-
mization are needed to really under-
stand what can be done and what can 
be made. This problem of materials 
design is often posed without con-
sideration of how one would actu-
ally make the material. Instead, the 
final structure is assumed to be at a 
thermodynamic equilibrium, but in 
reality, the material is more likely to 
be in a metastable state. For example, 
it will be nearly impossible to create 
a perfect defect-free crystal. In most 
processes, there will be voids and dis-
locations and grain boundaries. So it 
is critical to understand how material 
properties can be influenced through 
their processing.

Q. Can you please describe some 
specific problems in process control 
and materials processing that you’ve 
worked on?

Martha: One application area I’ve 
been working on is chemical vapor 
deposition of thin films. In this case, 
we built an experimental system, and 
used it as a test bed for two very dif-
ferent projects as well as Ph.D. theses. 
One application was on optical sens-
ing and estimation of thin-film mi-
crostructure. The other was on recipe 
optimization (open-loop control) for 
the thin-film process. In that case we 

used sequential experimental design, 
which is also a feedback system, but 
at a much slower timescale (sampling 
time of days).

Q. Which conferences do you attend 
to present this work? 

Martha: During the past year I’ve 
presented at the American Chemical 
Society conference, the American In-
stitute of Chemical Engineers, and the 
American Control Conference as well 
as at some more specialized meet-
ings, such as a workshop in Argentina 
on process systems engineering. The 
systems community in chemical en-
gineering is quite cohesive, relative to 
other engineering disciplines. Perhaps 
this is partly due to its smaller size. 
But for the projects I tend to work on, 
this is great, because the project may 
take me toward optimization or mod-
eling or design. I tend to like to follow 
the application wherever it takes me. 
But I strongly believe that systems en-
gineering can and should play a much 
larger role in materials science, engi-
neering, and nanotechnology than 
it currently does. A challenge right 
now is figuring out how to put all the 
pieces together and adapt the theory 
and algorithms. But eventually I think 
that some combination of mechanis-
tic modeling and statistical modeling 
will help in engineering material mi-
cro and nanostructure.

Q. What are some of the outstanding 
challenges in this area? What is their 
potential impact on applications?

Martha: Sensing is a real problem. 
Optical sensors are sensitive to material 
structure, but they are often sensitive to 
many properties, and figuring out what 
can be uniquely inferred is very signifi-
cant. Modeling is also a big challenge 
and an important part of any solution, 
along with estimation/observability. 
I’ve gotten interested in sequential ex-
perimental design because it provides a 
feedback mechanism for the imperfect 
models of material structure dynamics. 
The idea is to view the model as encod-
ing your limited understanding of the 
process, and then use it only to design 

Martha Grover in her lab at Georgia Tech.  Here she is working with a chemical vapor 
system equipped with optical sensors that are integrated into a LabView program to en-
able real-time estimation and control of thin-film microstructure.

Authorized licensed use limited to: Princeton University. Downloaded on May 21, 2009 at 21:41 from IEEE Xplore.  Restrictions apply.



JUNE 2009 « IEEE CONTROL SYSTEMS MAGAZINE 29

the next experiment. Based on the re-
sults of the experiment, the model can 
be updated, and then the next 
experiment designed…

Q. How did you get interested 
in this area of research?

Martha: I am attracted to in-
terdisciplinary work, so when I 
was given the opportunity to 
work on a project in graduate 
school, I took it. The project 
was co-advised, so I got to work 
with a controls professor (Rich-
ard Murray) and several pro-
fessors working on thin film 
deposition. I was exposed to 
different research disciplines 
and approaches. 

Q. What kind of undergraduate edu-
cation would a student need in order 
to do graduate research in your area?

Martha: The most important 
thing is to have a strong general back-
ground in engineering with an inter-
est in quantitative thinking. When 
students approach me about research 

projects, I try to determine if they are 
primarily interested in the applica-

tion and experiments, or if they are 
passionate about developing general 
systematic approaches and method-
ology. I definitely want students in 
the latter category. In general, no stu-
dent will have a strong background 
in all the areas associated with their 
research project, but a solid engineer-

ing mathematics and science back-
ground is critical, along with an open 

mind and strong curiosity.

Q. What are your favorite 
courses to teach?

Martha: I am teaching un-
dergraduate process control 
for the first time this semes-
ter, and I am enjoying it very 
much. In the past I’ve mostly 
taught our undergraduate 
numerical methods class and 
our graduate level engineer-
ing math class, which are 
both fun. But with the control 
class, it is clearer what we are 
using the math for.

Q. What are some of your 
hobbies and interests outside of pro-
fessional activities?

Martha: Weight lifting and yoga, my 
book club, and learning new things like 
stained glass and ballroom dancing.

Q. Thank you for speaking with CSM!
Martha: You’re most welcome.

Martha Grover with research scientist Galit Levitin. Galit is 
working on process optimization for nanoparticle synthesis in 
a high-pressure supercritical CO2 process.
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theoretical research interests include 
nonlinear control, singular perturba-
tions, analysis and control of distrib-
uted parameter systems, multiscale 
and hybrid systems with applications 
to advanced materials processing, par-
ticulate processes, biological systems, 
water systems, and fluid flows. He is 
an author or coauthor of Nonlinear and 
Robust Control of PDE Systems: Methods 
and Applications to Transport-Reaction 
Processes, Model-Based Control of Particu-
late Processes, Control of Nonlinear and 
Hybrid Process Systems: Designs for Un-
certainty, Constraints and Time-Delays, 
and Control and Optimization of Multi-
scale Process Systems. 

He received the Teaching Award 
from the AIChE Student Chapter 
of UCLA in 1997, a CAREER award 
from the National Science Founda-
tion in 1998, the Outstanding Young 
Researcher Award from the Com-
puting and Systems Technology 
Division of AIChE in 2008, and a 
Young Investigator Award from the 
Office of Naval Research in 2001. He 
received the O. Hugo Schuck Best 
Paper Award in both 2000 and 2004, 
and the Donald P. Eckman Award in 
2004, all from the American Auto-
matic Control Council.

Aniruddha Datta 

For contributions to 

control techniques in 

cancer genomics.

Aniruddha  Dat ta 
received the B.Tech 
degree in electrical 
engineering from 

the Indian Institute of Technology, 
Kharagpur, in 1985, the M.S.E.E. de-
gree from Southern Illinois Univer-
sity, Carbondale, in 1987, and the M.S. 
and Ph.D. degrees from the University 
of Southern California in 1991. In 1991 
he joined the Department of Electrical 
and Computer Engineering at Texas 
A&M University, where he is currently 
a professor and holder of the J.W. Ru-
nyon, Jr. ’35 Professorship II. His areas 
of interest include adaptive control, ro-
bust control, PID control, and genomic 
signal processing. From 2001 to 2003, 
he worked on cancer research as a 
postdoctoral under a National Cancer 
Institute Training Grant. He is the au-
thor of Adaptive Internal Model Control 
and a coauthor of Structure and Synthe-
sis of PID Controllers, PID Controllers 
for Time Delay Systems, Introduction to 
Genomic Signal Processing with Control, 
and Linear Control Theory: Structure, 
Robustness and Optimization. He served 
as the 2008 general chair of the IEEE 
International Workshop on Genomic 
Signal Processing and  Statistics. He 
was an associate editor of IEEE Trans-
actions on Automatic Control and IEEE 
Transactions on Systems, Man and Cyber-
netics-Part B and is currently an asso-
ciate editor of the EURASIP Journal on 
Bioinformatics and Systems Biology. 

Wassim Haddad 

For contributions to 

robust, nonlinear and 

hybrid control systems.

Wassim M. Haddad 
received the B.S., 
M.S., and Ph.D. de-
grees in mechani-

cal engineering from the Florida 

Institute of Technology, Melbourne, 
Florida, in 1983, 1984, and 1987, re-
spectively, in dynamical systems 
and control. In 1988 he joined the 
Mechanical and Aerospace Engi-
neering Department at Florida In-
stitute of Technology. Since 1994 he 
has been on the faculty of the School 
of Aerospace Engineering at Geor-
gia Institute of Technology, where 
he is a professor. His research con-
tributions in linear and nonlinear 
dynamical systems and control are 
documented in over 450 journal 
and conference publications. His 
recent research is on nonlinear ro-
bust and adaptive control, nonlinear 
dynamical system theory, large-
scale systems, hierarchical nonlin-
ear switching control, analysis and 
control of nonlinear impulsive and 
hybrid systems, system thermody-
namics, thermodynamic modeling of 
mechanical and aerospace systems, 
network systems, nonlinear analysis 
and control for biological and physi-
ological systems, and active control 
for clinical pharmacology. He is a 
coauthor of Hierarchical Nonlinear 
Switching Control Design with Appli-
cations to Propulsion Systems, Ther-
modynamics: A Dynamical Systems 
Approach, Impulsive and Hybrid Dy-
namical Systems: Stability, Dissipativ-
ity, and Control, Nonlinear Dynamical 
Systems and Control: A Lyapunov-
Based Approach, and Nonnegative and 
Compartmental Dynamical Systems 
with Applications to Thermal Sciences, 
Biology, Chemistry, and Medicine. He 
received the National Science Foun-
dation Presidential Faculty Fellow 
Award in 1993. He is a recipient of 
the IEEE Control Systems Magazine 
Outstanding Paper Award and a 
member of the Academy of Nonlin-
ear Sciences for contributions in the 
fields of nonlinear stability theory, 
nonlinear dynamical systems, and 
nonlinear control. 

Uwe Helmke

For contributions to geometric methods, 

tracking, and estimation in control systems.
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Uwe Helmke stud-
ied mathematics and 
physics at the Uni-
versity of  Bremen, 
where he received 
the diploma degree 
in 1979 and the Ph.D. 
in 1983. Between 1984 

and 1995 he was with the department 
of mathematics at Regensburg Uni-
versity, first as a lecturer and then as 
senior lecturer (Privatdozent). Since 
1995 he has been with the faculty of 
mathematics and computer science 
at Würzburg University, where he 
holds the chair in mathematics on 
dynamical systems and control the-
ory. He is a coauthor of Optimization 
and Dynamical Systems and has pub-
lished over 150 technical contribu-
tions in systems and control. He has 
served as an associate editor of IEEE 
Transactions on Circuits and Systems I: 
Fundamental Theory and Applications; 
the Journal of Mathematical Systems, 
Estimation, and Control; Mathematics 
of Control, Signals, and Systems; SIAM 
Journal on Matrix Analysis and Appli-
cations; SIAM Journal on Control and 
Optimization; and Systems and Control 
Letters. He is member of the steer-
ing committee of MTNS and various 
activity groups in control, and was 
a co-organizer of the MTNS in 1993 
and the Oberwolfach Meeting on 
control theory in 2009. His research 
interests are in linear and nonlinear 
control theory, with special emphasis 
on algebraic-geometric methods, non-
linear optimization and estimation 
problems, computational dynamics, 
as well as networks of systems and 
bio-imaging problems. 

Tetsuya Iwasaki

For contributions to 

robust control and 

dynamical systems 

analysis.

Tetsuya Iwasaki re-
ceived B.S. and M.S. 
degrees in electrical 

and electronic engineering from the 

Tokyo Institute of Technology in 1987 
and 1990 and a Ph.D. degree in aero-
nautics and astronautics from Purdue 
University in 1993. After a year as a 
post-doctoral researcher at Purdue, he 
joined the Tokyo Institute of Technol-
ogy as a research associate in 1995, a 
lecturer in 1996, and an associate pro-
fessor of control systems engineering 
in 1997. He joined the University of 
Virginia in 2000, where he is current-
ly a professor. His research interests 
include robust and optimal control, 
pattern formation by nonlinear oscilla-
tors, and neuronal control systems for 
animal locomotion. He received the Pi-
oneer Prize from the Society of Instru-
ment and Control Engineers in 2002, 
a CAREER Award from the National 
Science Foundation in 2003, Teacher 
of the Year Award from Pi Tau Sigma 
in 2005 and 2006, the George S. Axelby 
Outstanding Paper Award from the 
Institute of Electrical and Electronic 
Engineers in 2006, the Rudolf Kalman 
Best Paper Award from the American 
Society of Mechanical Engineers in 
2007, and the Thomas E. Hutchinson 
Faculty Award finalist from Trigon 
Engineering Society in 2008. He has 
served on the editorial boards of IEEE 
Transactions on Automatic Control, IFAC 
Automatica, Systems and Control Letters, 
and the International Journal of Robust 
and Nonlinear Control.

Feng Lin

For contributions to the 

theory and application 

of discrete event 

systems.

Feng Lin received 
the B.Eng. degree in 
electrical engineer-

ing from Shanghai Jiao-Tong Univer-
sity, Shanghai, China, in 1982 and the 
M.A.Sc. and Ph.D. degrees in electri-
cal engineering from the University 
of Toronto, Canada, in 1984 and 1988, 
respectively. From 1987 to 1988 he was 
a postdoctoral fellow at Harvard Uni-
versity, Cambridge, Massachusetts. 
Since 1988, he has been with the De-

partment of Electrical and Computer 
Engineering, Wayne State University, 
Detroit, Michigan, where he is cur-
rently a professor. His research inter-
ests include discrete-event systems, 
hybrid systems, robust control, and 
their applications. He has worked 
as an automotive control consultant 
for GM, Ford, and Hitachi. He coau-
thored a paper that received a George 
Axelby outstanding paper award 
from IEEE Control Systems Society. 
He is also a recipient of a research 
initiation award from the National 
Science Foundation, an outstanding 
teaching award from Wayne State 
University, a faculty research award 
from ANR Pipeline Company, and a 
research award from Ford. He was an 
associate editor of IEEE Transactions 
on Automatic Control, and he is the au-
thor of Robust Control Design: An Op-
timal Control Approach.

George Pappas 

For contributions to 

design and analysis of 

hybrid control systems.

George J. Pappas is 
the Joseph Moore 
Professor in the De-
partment of Electri-

cal and Systems Engineering at the 
University of Pennsylvania. He is a 
member and former director of the 
GRASP lab and is the deputy dean of 
the School of Engineering and Applied 
Science. His research focuses on con-
trol theory and, in particular, hybrid 
systems, embedded systems, hierar-
chical and distributed control systems, 
with applications to unmanned aerial 
vehicles, flight management systems, 
distributed robotics, and biomolecular 
networks. He received the National 
Science Foundation Career Award in 
2002, the NSF Presidential Early Career 
Award for Scientists and Engineers in 
2002, and the Eliahu Jury Award for 
Excellence in Systems Research from 
the Department of Electrical Engineer-
ing and Computer Sciences, University 
of California at Berkeley, in 1999. 
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Abdullah Al Mamun 
received the B.Tech. 
with honors from 
the Indian Inst i-
tute of Technology, 
Kharagpur in 1985 
and the Ph.D. from 
the National Univer-

sity of Singapore (NUS) in 1997. He 
worked at Siemens (Bangladesh) Ltd., 
Data Storage Institute (Singapore), and 
Maxtor Peripherals prior to joining the 

faculty at NUS in 1999, where he is cur-
rently an associate professor in the De-
partment of Electrical and Computer 
Engineering. His research interests 
include mechatronics, precision ser-
vomechanisms, applications of control 
and signal processing to data storage 
devices, computational intelligence, 
and mobile robots. He has published 
27 articles in international journals and 
presented 40 papers in  international 
conferences. He is the main author of 
Hard Disk Drives —Mechatronics and 
Control. He also coauthored an article 
in Encyclopedia of Healthcare Information 

Systems. He is a Senior Member of IEEE 
and is actively involved in various ac-
tivities of IEEE in Singapore. He was 
the chair of IEEE SMC chapter 
in Singapore in 2006 and 2007. 

Luigi del Re studied 
electrical engineering 
at ETH in Zurich and 
spent the first years of 
his career working in 
a development proj-
ect in South America. 
After his return to 

ETH, he completed his doctoral  studies 

Anna Stefanopoulou

For contributions 

to control of energy 

conversion systems.

Anna G. Stefanopo-
ulou obtained her di-
ploma in 1991 from 
the National Techni-

cal University of Athens, Greece, in 
naval architecture and marine engi-
neering, and her Ph.D. in 1996 from the 
University of Michigan in electrical en-
gineering and computer science. She is 
a professor of mechanical engineering 
at the University of Michigan. She was 
an assistant professor at the University 
of California, Santa Barbara from 1998 
to 2000, a technical specialist at Ford 
Motor Company from 1996 to 1997, 
and a visiting professor at ETH, Zur-
ich in 2006.  She is an ASME Fellow, a 
member of the IEEE Control Systems 
Society Board of Governors, and an 
associate editor of IEEE Transactions 
on Control System Technology. She re-
ceived a 2008 University of Michigan 
Faculty  Recognition award, the 2005 
Outstanding Young Investigator by 
the ASME DSC division, a 2005 Henry 
Russell award, a 2002 Ralph  Teetor 
SAE educational award, a 1997 NSF 
CAREER award, and was selected as 
one of the 2002 world’s most promising 
innovators from the MIT Technology 
Review. She is the author of Control of 

Fuel Cell Power Systems, nine U.S. pat-
ents, and four best paper awards. Her 
current work addre sses the control 
and automation  issues associ ated with 
fuel cells, fuel processing, and internal 
combustion  engines.

Allen Tannenbaum

For contributions to 

robust control and 

computer vision.

Allen Tannenbaum 
received his Ph.D. in 
mathematics from 
Harvard University. 

He is currently a professor of electrical 
and computer and biomedical engi-
neering at Georgia Tech, Atlanta, and the 
Technion, Haifa, Israel. His publications 
are in robust control, computer vision, 
and image processing. His current in-
terests revolve around controlled active 
vision, in particular visual tracking, as 
well as medical imaging, focusing on 
image-guided surgery and therapy.

Dawn Tilbury

For leadership in 

networked and logic 

control systems.

Dawn M. Tilbury re-
ceived the B.S. degree 
in electrical engi-

neering, summa cum laude, from the 
 Univrsity of Minnesota in 1989, and 
the M.S. and Ph.D. degrees in electri-
cal engineering and computer scienc-
es from the University of California, 
Berkeley, in 1992 and 1994, respec-
tively. In 1995 she joined the Mechan-
ical Engineering Department at the 
University of Michigan, Ann Arbor, 
where she is currently a professor 
and associate chair. She was awarded 
the EDUCOM Medal in 1997 for her 
work on Web-based control tutorials 
for Matlab and is a coauthor of Feed-
back Control of Computing Systems. She 
 received an NSF CAREER award in 
1999 and the Donald P. Eckman Award 
of the American Automatic Control 
Council in 2001. She was a member 
of the 2004–2005 class of the Defense 
Science Study Group and of DARPA’s 
Information Science and Technology 
Study Group from 2005 to 2008. Her 
research interests include distributed 
control of mechanical systems with 
network communication, logic con-
trol of manufacturing systems, co-
operative control under uncertainty, 
and dynamic systems modeling of 
physiological systems. She belongs 
to ASME, IEEE, and SWE. She was a 
member of the IEEE Control Systems 
Society Board of Governors from 
2005 to 2008 and began a five-year 
term on the ASME Dynamic Systems 
and Control Division Executive Com-
mittee in July 2008.
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in the Department of  Mechanical 
 Engineering and was then a research 
associate at the ETH Institute of Au-
tomatic Control. In 1994 he joined the 
Swatch group working on automotive 
issues, and since 1998 he has been a 
professor at the Johannes Kepler Uni-
versity of Linz. His research interests 
concern complex control problems 
that cannot be solved using only ana-
lytical approaches, nonlinear control 
design, as well as nonlinear identifi-
cation and fault detection, in particu-
lar using approximation classes. The 
main applications of these approach-
es are in the fields of engine and ve-
hicle technology, hydraulics, process 
 control, and biomedicine.

Jonathan P. How is a 
professor in the De-
partment of Aeronau-
tics and Astronautics 
at the Massachusetts 
Institute of Technol-
ogy. He received the 
B.A.Sc. from the Uni-

versity of Toronto in 1987 and the 
S.M. and Ph.D. in aeronautics and as-
tronautics from MIT in 1990 and 1993, 
respectively. As a postdoctoral associ-
ate he worked on the MIT Middeck 
active control experiment that flew on 
the Space Shuttle Endeavour in March 
1995. Prior to joining MIT in 2000, he 
was an assistant professor in the De-
partment of Aeronautics and Astro-
nautics at Stanford University.  He has 
published papers on GPS navigation, 
multivehicle planning, and robust and 
hybrid control.  His current research in-
terests include the design of distributed 
robust planning algorithms to coordi-
nate multiple autonomous vehicles in 
dynamic uncertain environments and 
adaptive flight control to enable auton-
omous agile flight and aerobatics. He 
was the planning and control lead for 
the 2007 MIT DARPA Urban Challenge 
team.  He was the recipient of the 2002 
Institute of Navigation Burka Award, 
and he is an Associate Fellow of AIAA 
and a Senior Member of IEEE.  

Maryam  Khanbaghi re-
ceived the B.A. degree 
from the Uni versite 
de Nice-Sophia Anti-
polis, France, and the 
M.Sc.A. and Ph.D. 
degrees from École 
P o l y t e c h n i q u e , 

Montreal, Canada, all in electrical en-
gineering. She worked for Pulp and 
Paper Research Institute of Canada 
in Montreal and Vancouver as a re-
search engineer, focusing on design 
and implementation of estimation 
methods and advanced control sys-
tems. She has been at Corning Inc. 
Research Center and Corporate En-
gineering since  October 2000, where 
she is the manager of the advanced 
control group. Her main interests are 
in the design and implementation of 
advanced control systems that gen-
erate cost reductions, productivity 
increases, and quality improvements 
for manufacturing operations. She 
has published 12 papers in journals 
and conference proceedings, was 
the recipient of the Technology All 
Star award in 2002, and was named 
among 88 of the U.S.’s “Brightest and 
Inventive Young Engineers” partici-
pating in the National Academy of 
Engineers, 2005, at the U.S. Frontiers 
of Engineering Symposium.  

Marco Lovera received 
the Laurea degree 
in electronic engi-
neering from the Po-
litecnico di Milano 
in 1993 and the Ph.D. 
from the same uni-
versity in 1998. He 

joined Carlo Gavazzi Space SpA, Mi-
lan, Italy, in May 1998 as a spacecraft 
attitude control engineer, and contrib-
uted to the design of the Italian space-
craft MITA and AGILE. Since January 
2004 he has been an associate profes-
sor in the Dipartimento di Elettronica 
e Informazione of the Politecnico di 
Milano. His research interests in-
clude system identification, spacecraft 

control, and advanced active control 
applications.  He is currently an as-
sociate editor of IEEE Transactions 
on Control Systems Technology and a 
member of the editorial board of IET 
Control Theory and Applications. He 
is a member of the IFAC Technical 
Committees on Aerospace, Control 
Design, Computer-Aided Control 
Systems Design, and System Identi-
fication and Adaptive Control. He is 
involved in the operation of the IEEE 
CSS as a member of the conference 
editorial board, as chair for Member-
ship and Admissions of the Member 
Activities Board, and was program 
chair for the 2008 IEEE International 
Symposium on Computer-Aided Con-
trol Systems Design.

Changyun Wen  re-
ceived the B.Eng. 
from Xi’an Jiaotong 
University, China, in 
1983 and the Ph.D. 
f rom the Univer-
sity of Newcastle, 
Australia, in 1990. 

From 1989 to 1991, he was a post-
doctoral fellow at the University 
of Adelaide, Australia. Since 1991, 
he has been with the School of Elec-
trical and Electronic Engineering, 
Nanyang Technological University 
of Singapore, where he is currently 
a professor. He is an associate edi-
tor of Automatica, an associate editor 
of IEEE Control Systems Magazine, an 
associate editor of IES Journal B—
Intelligent Devices and Systems, and 
a member of the editorial board of 
the Journal of Control and Decision. He 
also served as an associate editor of 
IEEE Transactions on Automatic Con-
trol from 2000 to 2002. He received 
the IES Prestigious Engineering 
Achievement Award 2005 from the 
Institution of Engineers, Singapore. 
His research activities include adap-
tive control, switching and impul-
sive systems, system identification, 
multidimensional systems, and 
 chaotic systems. 
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