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This book is about analysis and synthesis of observation and control methods designed
for dynamic systems, which one can find in continuous processes technologies. These
methods are implemented in control process and automation systems. The main emphasis
was placed on presentation of new observation methods connected with reconstruction of
inaccessible to measurement state variables, as well as on synthesis and designing of state
observers used in computer stabilization systems. Since many years the author’s research
subject are nonstandard methods of state reconstruction based on integral observers, which
distinct from asymptotic differential observers like Kalman Filter. The main difference is
that the integral observers reconstruct the exact value of the state in finite time interval.
In on-line mode these observers perform advanced processing of input/output signals on
moving measurement windows with given length T – MWO (Moving Windows Observer).

Computational power of nowadays microprocessor systems is sufficient for on-line
execution of presented algorithms and guarantee finishing of state reconstruction task in
presumed time. It’s essential property of each task in real-time multitasking computer sys-
tems. Classical differential algorithms supply only the value of state estimate and guarantee
of its asymptotic convergence to real state, but in unknown time and with unknown error.
Up to ninetieths only such recursive algorithms could be realized in on-line mode, because
of computer possibilities.

In the field of known and classic methods of modeling and control, shortened but
wide-range presentation was given with their precise mathematical description. For illustra-
tion of problems many numerical examples were placed in the text. In the end of the book
two Appendixes were added in which basic formulas and theorems of linear algebra, matrix
calculus and functional analysis were collected. The author tried to present in the book
the broad scope of finite dimension state vector observation problems for linear systems as
well as new results of his researches. Therefore this book can be treated as the source of
this issues useful for scientific researchers interested in these topics. The book may also be
suitable for PhD students in the field of Automatics and Robotics.
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