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P E O P L E  I N  C O N T R O L   «

In this issue of IEEE Control Systems Magazine, we speak 

with six IEEE Fellows in the control systems field.

Ben M. Chen is a professor and area director of Control, 

Intelligent Systems, and Robotics in the Department of Elec-

trical and Computer Engineering at the National University of 

Singapore (NUS). He also heads the Control Science Group 

of NUS Temasek Laboratories. He has served on the editorial 

boards of more than a dozen control-related journals including 

Automatica, Systems and Control Letters, and IEEE Transac-

tions on Automatic Control and is an editor-in-chief of the jour-

nal Unmanned Systems. He has coauthored over 300 journal 

and conference papers and ten monographs in systems and 

control, unmanned systems, and financial market modeling.

Daizhan Cheng is a professor in the Academy of Mathemat-

ics and Systems Science, Chinese Academy of Sciences, and 

the School of Control Science and Engineering, Shandong 

University. He has held visiting positions at several universi-

ties including the University of Leicester, Chinese University of 

Hong Kong, City University of Hong Kong, and the Royal Insti-

tute of Technology, Sweden. He has been the chair of the Tech-

nical Committee on Control Theory in the Chinese Association 

of Automation since 2003. His research interests are in nonlin-

ear system control, Hamiltonian systems, numerical methods 

in system analysis and control, and complex systems. He is the 

author/coauthor of ten books, over 240 journal papers, and 130 

conference papers and is a Fellow of International Federation 

of Automatic Control.

Ratnesh Kumar is a professor in the Department of Electrical 

and Computer Engineering at Iowa State University. Previously 

he was on the faculty at the University of Kentucky and has 

held visiting positions at the University of Maryland, the Applied 

Research Laboratory at Pennsylvania State University, NASA 

Ames Research Laboratory, Idaho National Laboratory, and 

United Technologies Research Center. He received a B.Tech. in 

electrical engineering from India Institute of Technology Kanpur 

in 1987 and an M.S. and Ph.D. in electrical and computer engi-

neering from the University of Texas, Austin, in 1989 and 1991, 

respectively. He serves or has served as an editor of SIAM Jour-

nal on Control and Optimization, IEEE Transactions on Robotics 

and Automation, Journal of Discrete Event Dynamical Systems, 

International Journal on Discrete Event Control Systems, and 

IEEE Transactions on Automation Science and Engineering, 

and on the program committees of numerous conferences.

Carsten W. Scherer is a professor of mathematical systems 

theory in the Department of Mathematics and Physics at the 

University of Stuttgart, Germany. He was formerly a professor 

at the Delft Center for Systems and Control, Delft University of 

Technology, The Netherlands. His professional service includes 

being past chair of the IFAC Technical Committee on Robust 

Control, associate editor of IEEE Transactions on Automatic 

Control, Automatica, System and Control Letters, and European 

Journal of Control, and he is one of the current editors-at-large of 

European Journal of Control. He coedited two books, has pub-

lished over 150 refereed journal and conference papers, and is 

a Fellow of IEEE.

R. Srikant is the Fredric G. and Elizabeth H. Nearing 

Endowed Professor in the Department of Electrical and Com-

puter Engineering and a professor in the Coordinated Science 

Laboratory at the University of Illinois at Urbana-Champaign. 

He was a member of the technical staff at AT&T Bell Labora-

tories before becoming a faculty member. He has served on 

the editorial boards of IEEE Transactions on Automatic Con-

trol, IEEE/ACM Transactions on Networking, Automatica, and 

Journal of the ACM. His research interests include distributed 

algorithms for wireless networks and the Internet, stochastic 

processes, optimization, game theory, stochastic control, and 

information theory.

Bo Wahlberg is professor and head of the Department of 

Automatic Control, School of Electrical Engineering, KTH Royal 

Institute of Technology in Stockholm, Sweden. His professional 

service includes being the founding chair of the IFAC Technical 

Committee on Modeling, Identification, and Signal Processing; 

program chair for the IFAC Symposium on System Identifica-

tion; and guest editor of two special issues in Automatica in 

the areas of statistical signal processing and control and data-

based modeling and system identification. His research inter-

ests include system identification, estimation, and signal pro-

cessing with applications.
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BEN M. CHEN
Q. How did your education and 
early career lead to your initial and 
continuing interest in the control 
field?

Ben: I majored in mathematics and 
computer science in my undergradu-
ate studies at Xiamen University, China, 
and was a software engineer in a com-
puter firm in Guangzhou for about 
three years, working on machine-level 
programming. I then went to Gonzaga 
University for my master’s program, 
concentrating on subjects related to 
communications under the supervision 
of Prof. Raymond Birgenheier. When I 
moved to Washington State University 
(WSU) for my Ph.D. studies in 1988, 
WSU had no faculty members doing 
research in communications systems, 
and I ended up choosing control for my 
Ph.D. program, under the supervision 
of Prof. Ali Saberi. My first project was 
to rewrite a software package in L-A-S 
(Linear Algebra and Systems, an old 
high-level programming language sim-
ilar to Matlab) for the special coordinate 
basis decomposition of linear systems. 
I managed to reduce the total number 
of lines of code from over 20,000 in the 
original package to about 200 and was 
formally accepted by my advisor. But 
what really got me interested in control 
was my first unintentional discovery. I 
was asked to simulate some examples 
on loop transfer recovery (LTR) in the 
book Control System Design, by Bernard 
Friedland. It was mentioned in the text 
that under the Doyle-Stein condition for 
LTR, the link feeding the control input 
signal to an observer-based control law 
might be omitted. When I simulated 
examples without satisfying the Doyle-
Stein condition (which can never be 
met in any physical system, by the way) 
by removing the link to the observer, 
to my surprise, the recovery perfor-
mance turned out to be unbelievably 
good. When I showed the result to my 
advisor, I got kicked out of his office, 
as apparently I had violated the com-
mon belief in control systems design— 
the separation principle. Nevertheless, 
the discovery eventually led to a new 
controller structure for the LTR design 

and a 24-page paper in Automatica. This 
experience meant a lot to a beginner in 
the field, and I’ve been hooked on con-
trol ever since.

Q. What are some of your research 
interests?

Ben: My research focus over the 
years has shifted more toward appli-
cations. The foundation that I built in 
systems and control theory as a young 
control engineer is truly invaluable in 
helping me to tackle real-life problems. 
The theory gives me a much clearer pic-
ture of how to solve problems in a more 
systematic fashion. Moreover, my expe-
riences working on application-ori-
ented topics have forced me to rethink 
theoretical research. Sometimes, solu-

tions can be much simpler if the prob-
lem is tackled from a different angle.

My current research is mainly on 
topics related to unmanned systems. 
It is an interesting area, in which it is 
highly meaningful to push the control 
system design to peak performance. 
My specific focuses are on issues 
related to vision-based navigation 
and control, navigation and control of 
unmanned aerial vehicles in indoor 
and foliage environments, and the 
development of micro and unconven-
tional aerial vehicles.

I have also been working on the 
modeling of financial markets for  
quite some time. My most recent 
monograph on stock market model-
ing and forecasting, coauthored with 

Ben M. Chen and his 40-g fully autonomous microaerial vehicle (photograph courtesy of 
X. Dong).

Ben Chen with his wife, Feng, on camels in a desert in Dunhuang, China.
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my former Ph.D. student Xiaolian 
Zheng, was released by Springer in 
May 2013. By introducing a feedback 
adaptation structure with multiple 
time-scale components (fast and slow 
dynamics) in the stock market model, 
we have successfully demonstrated 
that this new approach has the capa-
bility of adapting fast changes in the  
market and thus yielding good predic-
tive results.

Q.  What courses do you teach relat-
ing to control? Do you have a favor-
ite course? How would you describe 
your teaching style?

Ben: I have taught both under-
graduate and graduate control classes, 
including classical feedback control, 
computer control systems, optimal 
control, and multivariable control sys-
tems. My favorite course is a graduate-
level module on multivariable control, 
in which I need to cover topics ranging 
from classical techniques, such as LQR 
control, Kalman filter, LQG, and LTR 
control methods, to modern control 
theories, such as H2 control, robust and 
H∞ control, and disturbance decou-
pling problems. These topics happen 
to be in line with my research interests. 
Instead of focusing on mathematical 
details, I spend considerable time giv-
ing students the overall picture and 
development in the field by highlight-
ing interesting history and milestones 
behind the theories. My homework 
assignments are pretty unique too. I 
challenge my students in the assign-
ments to beat the designs in my mono-
graphs. This teaching method forces 
them to read and learn things beyond 
the class and textbooks to complete 
the assignments and familiarizes them 
with control system design for real and 
complicated problems. All my teaching 
materials can be freely accessed from 
my Web site at http://uav.ece.nus.edu.
sg/~bmchen/.

Q.  What are some of the most promis-
ing opportunities in the control field?

Ben: In my opinion, the area of con-
trol applications is full of opportunities, 
to tackle real and meaningful problems 

and to attract more research funding. 
Applications also challenge academic 
researchers to think more realistically. 
I personally believe that a good control 
system design should not start from 
differential equations but should be 
down to earth and start from the hard-
ware level, including the selection and 
placement of sensors and actuators.

Q.  You are the author of 11 books 
in the control field. What topics do 
these books cover? 

Ben: I have authored or coauthored 
ten monographs and one textbook, of 
which eight are directly related to con-
trol theory and application. My earlier 
monographs were more on systems and 
control theory, including Loop Transfer 

Recovery: Analysis and Design (with A. 
Saberi and P. Sannuti, Springer, 1993), 
H2 Optimal Control (with A. Saberi and 
P. Sannuti, Prentice Hall, 1995), H∞ Con-
trol and Its Applications (Springer, 1998), 
Robust and H∞ Control (Springer, 2000), 
and Linear Systems Theory: A Structural 
Decomposition Approach (with Z. Lin 
and Y. Shamash, Birkhäuser, 2004). 
My recent works focus more on con-
trol applications, which include Hard 
Disk Drive Servo Systems (first edition 
with T.H. Lee and V. Venkataramanan, 
Springer, 2002; second edition with 
T.H. Lee, K. Peng, and V. Venkatara-
manan, Springer, 2006) and Unmanned 
Rotorcraft Systems (with G. Cai and T.H.  
Lee, Springer, 2011). Even though my 
most recent monograph, Stock Market  
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DAIZHAN CHENG
Q.  How did your education and 
early career lead to your initial and 
continuing interest in the control 
field?

Daizhan: I was a student at Tsin-
ghua University before and during 
the so-called “Cultural Revolution” 
and was not able to complete my uni-
versity studies. Instead, I did some 
independent studies in mathematics 
and English in the late evenings after 
tumultuous days. After the Cultural 
Revolution, I passed an extremely 
competitive national entry exam 
to become one of the first group of 
graduate students in China when 
China resumed its graduate educa-
tion. I entered the Graduate School 
of Chinese Academy of Sciences and 
studied modern control theory under 
my advisor Prof. Zhaozhi Guan, who 
was one of the most famous system 
scientists in China. Since then, sys-
tems and control has been my inter-
est of study.

After I received my master’s degree, 
I was accepted at Washington Univer-
sity in St. Louis to continue my studies 
in the Department of Systems Science 
and Mathematics with Prof. T.J. Tarn. 
At Washington University, I also stud-

ied the geometric theory of nonlinear 
control under Prof. Alberto Isidori. I 
really like control theory because it 
not only teaches you how the world 
behaves but also teaches you how to 
manipulate and reform the world to a 
better state. 

Q.  What are some of your research 
interests?

Daizhan: My research interests 
include nonlinear con-
trol systems, Hamilto-
nian systems, Boolean 
and general logical 
(control) systems, and 
game theory.

Q.  What courses do 
you teach relating to 
control? Do you have 
a favorite course? 

Daizhan: Since the 
Chinese Academy of 
Sciences is a research 
institute, we have very 
limited graduate courses to teach. But 
my favorites are always those seminar 
courses where I can interact with my 
students regarding most recent devel-
opments in the control field. 

Q.  What are some of the most prom-
ising opportunities you see in the 
control field?

Daizhan: In my opinion, game-
based control systems could be one 
of the most promising opportunities 
in the control field. First, competitive 
or cooperative games are the proper 
models for various phenomena in 
nature and in human society. Game 
theory is one of the fastest develop-
ing fields and has found many appli-
cations in biology, economics, and 
various industrial and military fields. 

Second, classical con-
trol theory deals with 
fixed systems. That is, 
the control objects are 
machines, which have 
no intelligence. A nat-
ural extension is that 
the control objects are 
intelligent constructs, 
which leads to game-
based control systems. 
Hence, many control 
concepts and results 
are naturally appli-
cable to games and 

game-based systems. Of course, such 
applications will produce new devel-
opments in control theory. 

Q.  You are the author of over ten 
books in the control field. What top-
ics do these books cover?

Daizhan: I just want to mention 
three recent books. One book on the 

Modeling and Forecasting: A System 
Adaptation Approach (with X. Zheng, 
Springer, 2013), is not directly related to 
traditional control topics, its approach 
is heavily based on a framework in sys-
tems theory. 

Q.  What are some of your interests 
and activities outside of your profes-
sional career?

Ben: I am a frequent trader in stock 
markets. I like traveling and writ-
ing. My hobbies include table tennis, 
basketball, hiking, and TV sports. I 

am a diehard fan of the Washington 
State Cougars. I am an active member 
of the Staff Table Tennis Team at the 
National University of Singapore.

Q.  You are an editor-in-chief of a new 
systems journal. What is its scope?

Ben: I am currently editing, 
together with Lihua Xie and Siva S. 
Banda, a new journal titled Unmanned 
Systems. The scope of the journal is 
all subjects related to the develop-
ment of automatic machine systems, 
including advanced technologies in 

unmanned aerial, ground, and under-
water platforms; unmanned software 
systems; communications and com-
puter vision systems; navigation and 
path planning; information fusion; 
multi-agent systems; mission man-
agement; machine intelligence; and 
innovative application case studies. 
Interested readers can find more infor-
mation about the journal at http:// 
www.worldscientific.com/us/.

Q.  Thank you for your comments.
Ben: You are welcome! 

Daizhan Cheng, professor in the 
Chinese Academy of Sciences 
and Shandong University.
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