
Preface

The industrial processes of high complexity are composed of various units, which
are used in different working environments. The total productive processes change
frequently with time, and the changes of the model are uncertain. In addition, the
relevant industrial products demand of high quality and huge amount, which is one
of the most challenging missions in the field of control engineering to build a
reliable, efficient, and continuous control system.

The rapidly developing modern bioscience has been exploring the self-regulation
mechanism from the natural organism featured by human body which is a perfect
control system. The related studies expressed via mathematization, which not only
enriched the study of biological sciences, but also provided a theoretical basis for
bio-inspired tools and systems. And the self-regulation mechanism also became the
source of inspiration to design novel intelligent control algorithms. The complex
industrial processes are of high complexity, behavioral uncertainty, strict control,
and high-quality requirements, which are similar to the organism. Therefore,
bio-inspired intelligent control methods have potential utility in complex industrial
processes. In this book, various intelligent coordination control systems and
methods through mathematics have been designed, and based on the organism’s
(especially the human body) regulatory mechanism, such as the comprehensive
regulation mechanism of neuroendocrine-immune system, the algorithms are
applied to typical complex industrial production processes, the carbon fiber spin-
ning process as an example.

The book is divided into nine chapters. Chapter 1 introduces the related back-
ground about the neuroendocrine-immune system and complex industrial produc-
tion processes. Chapters 2–9 design various biological-inspired cooperative
controls and optimization approaches in detail, and provide the related examples as
well.
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