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LALIT MESTHA
Q. Congratulations on your recent 
book. What are some of the control 
problems that you discuss?

Lalit: Thank you. In my opinion, it 

is a remarkable book. Its span is enor-

mous. It covers the mathematical meth-

ods of modern control theory, intricate 

details of color management systems, 

and process controls and physics of a 

typical digital printing system. Paper 

path design with complex schedul-

ing algorithms was considered out of 

scope. The material covered in this 

book is based on 30 years of combined 

experience in teaching and practice 

by my coauthor, Sohail Dianat, and 

myself. The technology used in the 

imaging devices is interdisciplinary 

and requires a basic understanding of 

the entire process, principles of elec-

tronic imaging, device level technol-

ogy, and controls. Although most of 

the information is disclosed in patents, 

it is not easily accessible. We made 

it easy to learn by writing the book 

like a technical story with appropri-

ate mathematical rigor. For example, 

in  Chapter 2, we used many pages to 

describe imaging fundamentals such 

as digital image formation, sampling, 

quantization, coding, transforms, and 

optical and modulation transfer func-

tions. These methods are used while 

preparing color documents. Chap-

ters 3–5 contain mathematical fun-

damentals and basic modern control 

theory tailored for imaging systems. 

We deliberately limited the control 

theory to multi-input, multi-output 

pole placement, state feedback, state 

estimation, and linear-quadratic regu-

lator designs to keep the  mathematics  Digital Object Identifier 10.1109/MCS.2010.938479
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PANOS ANTSAKLIS
Q. How did you develop an interest 
in control system technology?

Panos: I always liked putting things 

together (and taking them apart…) 

and I was really good at it. I was also a 

very good student—I especially liked 

physics. Physics is taught in the sec-

ond-level  education system in Greece 

for several years and elsewhere in the 

world, as opposed to the United States, 

and I consider this a huge drawback of 

the U.S. high school science education. 

So I decided to study mechanical and 

electrical engineering at the National 

Technical University of Athens, which 

was a highly selective five-year pro-

gram, although my father and my two 

brothers were all medical doctors! 

There, I became interested in the math-

ematically elegant state-space control-

system model formulations. I realized 

that I could manipulate physical sys-

tems based on rigorous mathematical 

models of their dynamical behavior, 

and I learned how to look at properties 

of the mathematical models and check 

whether they make sense in the physical 

world, and vice versa, which I believe is 

at the heart of modern engineering.

I came to the United States sup-

ported by a Fulbright scholarship, 

and I was fortunate to be accepted at 

Brown University to study under Bill 

Wolovich, as well as Allan Pearson, 

Harold Kushner, and Peter Falb. Bill 

was a pioneer in the decoupling prob-

lem and in the polynomial matrix 

approach to control. I studied LTI mul-

tivariable systems by means of poly-

nomial (differential operator) matrix 

descriptions and transfer function fac-

torization approaches, which led to the 

appealing parameterizations of all sta-

bilizing controllers and to convenient 

solution approaches to H-infinity opti-

mal control problems. I continued this 

work during a year-long visit at Rice 

University with Boyd Pearson. I then 

went to Imperial College in London as a 

lecturer (under David Mayne) and from 

there, two years later, to the University 

of Notre Dame, where I am today.

Q. How have your research inter-
ests evolved since you received your 
Ph.D. from Brown University in 
1977? By the way, congratulations on 
receiving the 2006 Brown Engineer-
ing Alumni Medal. 

Panos: Thank you for your good 

wishes. I am really proud of the Engi-

neering Alumni Medal. It is a great 

honor and I was excited going back to 

receive it during the 2006 commence-

ment weekend. I was there with my 

wife Melinda (she has a Ph.D. in Rus-

sian literature from Brown, we first 

met there as graduate students, and so 

it was great for both of us to be back)

and with our daughter Lily, who is 

now a senior in psychology. 

After my Ph.D., I continued work-

ing with polynomial matrices and 

factorization descriptions that, by 

the way, provide wonderfully clear 

insights in certain cases especially 

when both external, transfer function 

descriptions are involved and con-

nections to internal descriptions and 

dynamics are desirable. The state-

space formulation has been the favor-

ite in the United States, but polyno-

mial matrices have been used quite a 

lot outside the United States, in control 

design and optimal control. 

But no matter how much I enjoyed 

the neat mathematical formulations 

of linear ordinary differential equa-

tions (ODEs) with constant coeffi-

cients I always knew these models, 

useful as they were, were limited, 

since there are dynamical processes 

that are not amenable to linear or 

even nonlinear ODE descriptions, 

and we need descriptions involving 

logical statements and finite autom-

ata or Petri nets. The turning point for 

my research was the summer I spent 

at the Jet Propulsion Laboratory try-

ing to envision how future spacecraft 

could become autonomous. 

Does it sound futuristic? Maybe. 

However, the ideas and concepts 

that were described in the resulting 

publications, such as control hierar-

chies and intelligence, the need for 

fault diagnosis and reconfiguration, 

learning, and planning to achieve 

highly autonomous control systems 

have definitely withstood the test of 

time. My new interests brought me in 

contact with researchers interested in 

intelligent control and discrete event 

dynamical systems (DES), since in the 

higher levels of the hierarchical con-

trol structures the decision-making 

can be naturally described by autom-

ata or Petri nets. I worked with DES 

(actually, initially collaborating with 

Alan Willsky during a sabbatical at 

MIT), but also with neural networks 

(teaching topics on neutral networks 

during a sabbatical at Imperial Col-

lege). My research on DES focused 

on Petri nets, and we were able to 

Panos Antsaklis of the University of Notre Dame with Christos Cassandras at the 2005 
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come up with a supervisory 

control approach using Petri 

nets based on structural 

place invariants, which has 

significant advantages. In 

fact, in the December 2009 

issue of IEEE Computer Mag-
azine there is an article by 

HP researchers where they 

describe an approach to 

eliminate bugs from com-

mercial grade software that 

uses that particular super-

visory approach. This is 

very exciting since I think it 

is important to have meth-

ods developed in control 

that are used by and influenced by 

other fields. In fact, we are currently 

working with our DES approach to 

derive systematic procedures to do 

concurrent programming, a notori-

ously challenging topic in the com-

puter world.

My interests during that summer at 

JPL led me also to the study of hybrid 

systems that combine continuous and 

discrete processes described by dif-

ferential equations and automata, for 

example. Such hybrid systems may 

appear in autonomous architectures 

when the higher discrete decision- 

making levels interact with the lower 

level continuous controllers—and 

of course in many other cases, from 

bouncing balls to train gate openings 

to gear boxes in automobiles. Hybrid 

system control significantly broadens 

the control field, since the models 

for real applications are more realis-

tic and the mathematics involved is 

really challenging, which makes it 

even more attractive to mathemati-

cally inclined researchers in our field. 

Our hybrid control approach uses 

abstractions to derive DES models 

from continuous plants in an analo-

gous way, in which we derive dis-

crete-time models from continuous 

plants taken together with the sam-

ple and hold interface. Of course, the 

realization by the controls commu-

nity that useful concepts and meth-

odologies may be found in intelligent 

and autonomous control also opened 

up the field, which I thought was a 

healthy thing to happen. By the way, 

I was guest editor of several issues in 

CSM on neural networks and intelli-

gent, autonomous control, and I had 

special issues in TAC and Proceedings 
of the IEEE on hybrid systems. 

More recently I have been inter-

ested in cyberphysical systems (CPS) 

that combine all of my research inter-

ests above with networked control; I 

was guest editor of special issues in  

TAC and Proceedings of the IEEE on net-

worked control systems in 2005 and 

2007. CPS is a crucial area for future 

applications, and I am proud that I 

was involved in high-level U.S. gov-

ernment committees that pointed out 

this fact to the federal funding agen-

cies. I was a member of the Network-

ing and Information Technology sub-

committee of the President’s Council 

of Advisors in Science and Technol-

ogy (PCAST). 

Q. What do you see as the really 
challenging problems in our field? 
Feel free to distinguish between 
problems that are motivated by real-
world applications and problems 
that you just feel are interesting for 
their own sake.

Panos: After a talk I gave at the 

2009 ACC, a prominent member of the 

controls community complimented 

me on a statement I had made, namely: 

“Feedback transcends models.” I really 

believe this. We are the experts on 

feedback, but many times we 

restrict ourselves to a “safe” 

mode we understand best, 

of systems described by neat 

mathematical models so as 

to derive elegant solutions to 

problems we largely define 

ourselves. Certainly there is 

value in deriving interesting 

solutions to problems that 

may one day be of impor-

tance to applications, but in 

this way we hold ourselves 

back, I think. I believe that 

the best and richest in con-

tent and potential problems 

come from real applications 

and real needs where the mathemati-

cal models may be messy, hardly reli-

able, or hardly existent, and we need 

to transcend the current boundaries 

of our field to reach out to understand 

other disciplines. This is the way to 

move forward so as to have significant 

impact, to solve significant problems, 

and to have others realize and appre-

ciate the importance of our scientific 

contributions. 

Q. You’ve written two textbooks on 
linear systems with Tony Michel. 
What is unique about these texts?

Panos: The first book was Linear 
Systems. The Primer is really a more 

student-friendly version. The topic is 

linear systems theory, which has been 

the bread and butter of the field since 

the 1960s. Over the many years and 

among the thousands of papers on the 

topic, there is a tremendous number 

of results out there. So the big ques-

tion in a linear systems book is what 

to include, what to emphasize, that 

is, what are the key concepts. Cer-

tainly you do not want a laundry list 

of results that confuse the reader. Our 

books emphasize and highlight only 

those concepts and results we con-

sider fundamental and most impor-

tant, and we separate them from the 

less central results or from the results 

that are beyond the scope of these 

first-year graduate course books. 

We include many additional results 

in the exercises. This is harder to do 
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than you think! Rigor, of course, is the 

other characteristic of the book and 

you know Tony Michel, so this should 

not come as a surprise. We believe that 

all the statements in the linear systems 

book, all the definitions, comments, 

theorems, and lemmas are correct! 

It has been really satisfying to 

have people from around the world 

approach me at conferences to tell me 

that they have the books on their desks 

as reference or textbooks and have 

enjoyed reading them. As you know, 

the publishers do not normally pro-

vide such detailed information about 

the use of books or testimonials from 

readers and so it is very nice when the 

people who use it come up to you. 

Q. Please talk a little about the Med-
iterranean Control Association and 
their activities.

Panos: In June 2010 we had the 18th 

Mediterranean Conference on Control 

and Automation (MED) in Marrakesh, 

Morocco, with almost 300 attendees. 

The first MED conference took place 

in 1993 in Greece with the objective of 

bringing together researchers, scien-

tists, and engineers in the control sys-

tems and automation areas from the 

Mediterranean countries, who share 

more than technical interests, such as 

culture and history. In 1998 the par-

ent organization Mediterranean Con-

trol Association (MCA) was founded 

to oversee all the MED conferences. I 

was the founding MCA president, and 

I have served since the beginning. The 

MED conferences have filled a need in 

that part of the world, and a MED con-

ference is a great place to have high-

level technical discussions in attractive 

surroundings. The MED conferences 

are technically well respected and 

well established as institutions. We are 

really happy about it! MED11 will be in 

Corfu, Greece. Do submit a paper!

Q. What are some changes that have 
occurred or that you hope will occur 
with TAC?

Panos: We implemented a major 

restructuring in 2009. We introduced 

a system of senior editors to assign 

papers to associate editors. Christos 

Cassandras was a truly great help 

with this change as he has been with 

everything else, and his help has made 

my taking over so much easier. Such 

change became necessary because the 

number of papers submitted per year 

went up substantially. We are at about 

1600 papers per year for the past couple 

of years, and you need more than a few 

people to oversee all these. Remem-

ber that each paper submitted to TAC 
typically goes through several review-

ing cycles before it is accepted and 

published, and so we deal with over 

4000 decisions per year—each with 

correspondence and time-consuming 

evaluations by the editors, definitely 

not a simple task. Taking advantage of 

the restructuring, we were able to con-

solidate the two editorial offices we 

had into one at Notre Dame. 

I would like to see more emphasis by 

the authors on putting their results into 

context. I would like to see more trans-

parent connections between the results 

in the paper and existing or future appli-

cations. For this to be accomplished we 

will need some changes in the culture in 

the systems and controls field and so this 

may take some time. I should mention 

that I had an editorial piece in the Janu-

ary 2010 issue of TAC discussing plans 

that will help us continue and enhance 

the excellent reputation of TAC. 

Q. What advice do you have for 
potential authors of TAC papers?

Panos: For a contribution to have 

measurable impact the results in the 

paper should be stated clearly and put 

into context so they can be appreciated 

by the average reader, their implica-

tions made transparent, the connec-

tions to real and potential applications 

if any be explained. 

Today there are more papers out 

there than ever before competing 

for our attention. What we have in 

the TAC are papers that have gone 

through a series of rigorous examina-

tions that minimize errors. Can we 

point out clearly in the paper the full 

implications, context, and significance 

of our results? Such change I think 

will not only make our field better 

understood by others but also help us 

shift our emphasis to rich areas that 

have greater potential impact on cur-

rent and near future needs. 

Q. Any advice for young researchers 
in our field?

Panos: Think beyond your next 

 Transactions paper. Work hard and 

responsibly, be innovative, and be 

respectful of the work of others. Do 

the things that feel right to you. Look 

around you in your field and see how 

you can explain what you see to others 

even outside the field, clearly. Use the 

language of mathematics for rigor and 

preciseness, but also use the language of 

physics, of chemistry and biology as well 

as of psychology or economics. Remem-

ber, “Feedback transcends models.”

Q. What are some of your interests 
outside of research, teaching, and 
service to the control systems field?

Panos: I am interested in history:  

of places, and of people, as well as in 

the roots and history of disciplines, of 

fields of study, like ours for example. 

I have been looking into the history 

of ancient feedback mechanisms for 

some time now. Traveling is also fun 

for me, but most of the travel I do is pri-

marily for business. When I travel to a 

different country I always try to learn 

all I can about its history, culture, and 

its people. But I also have other more 

specific interests. For example, I have 

been studying the different calendars 

and the reasons behind the different 

dates for Easter Sunday between East-

ern and Western churches—check my 

Web site for an article on that. Also, 

did you know that I have a collection 

of old engravings and maps of Greece 

dating from the 1700s and 1800s?

Q. Thank you for speaking with 
CSM!

Panos: Dennis, you’re most wel-

come. It was a pleasure. Thank you for 

asking me.


