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Preface

With the broad applications of control methodology and solutions
in physical, chemical, manufacturing, environmental, biological ,
and global economic and business systems, how to design a proper
time-delayed control system with satisfactory performance has been a
critical challenge to academic and industrial societies. Precisely, the
dynamic systems with pure time-delays could only be mathematically
modeled by a set of infinite-dimensional differential equations,
consequently the traditional approaches to model based controls could
be hardly applied in practice. The damage of control system stability
and robustness generated by delayed feedback signals or phase lags
has been one of the major factors in the design of time delayed control
systems, particularly when the pure time delays are significant in
compared with time constants, i. e., capacity delays. During past
few decades, many efforts in developing effective time-delayed control
systems have been made, for example, the solutions to Smith
predictor, intelligent PID, fuzzy PID, adaptive PID, and hybrid
solutions, etc. However, these solutions either require a precise
math-model or lack of solid control fundamentals. As a result, the
design of an optimal time-delayed control system is still an open
problem in academic research and practical applications,

Professor Xiang has written this book based on the mnovel
solutions for time-delayed control system developed by him and his

students. One feature of the book that I appreciate very much is to



decompose the design of time delayed optimal control systems into two
steps, namely, the optimization for the control structure and
parameters based on the relevant finite-dimensional being approached
from the infinite-dimensional states, and then turn back to the
infinite-dimensional states in order to design an infinite-dimensional
state estimator and controller. The proposed solutions make it
applicable to the design and implementation of an infinite-dimensional
state estimator and optimal controller in terms of the selected control
criteria through computer algorithms and coding. In this book , he has
presented the feasibility and results of the proposed solutions through
a number of benchmark problems with computer simulations and
successful industrial applications. The key ideas, concepts,
fundamentals, methodology and solutions are illustrated very clear.
This book should be very useful to researchers, control engineers as
well as students who would like to learn the solutions and applications
to the design of time-delayed optimal control systems. On the other
hand, the use of the proposed solutions may also benefit to the
development of advanced control software for control industry and

manufacturers.

Yong-Zai Lu ((/Z/ ﬁ '@’e
Past President of IFAC EFRF g LB L5

Hangzhou, China
February 12, 2008
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