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The high quality and ramifications of the production processes, the complexity of technological infras-
tructure, and software systems currently demand the design of reliable and efficient integrated automatic
control systems. It is well known that a single fault can develop into multiple defects if the operator
ignores or misunderstands the warning signals. These reasons have motivated the development of ad-
vanced automatization technologies by including supervision and monitoring tasks with fault detection
and diagnosis facilities. This implies the design and implementation of automated devices based on
physical principles, knowledge, and data-driven techniques. As a result of the aforementioned current
demand, multidisciplinary diverse groups have been integrated that design diagnostic tools for specific
applications by considering control and estimation theory, artificial intelligence tools, and engineering
knowledge of the critical physical system in question. This development has led to the crucial concepts
associated with fault diagnosis during the last 40 years. Advanced tools have been conceived in co-
operation with researchers, engineers and technicians concerned about the safety, reliability and health
performance of physical systems for society’s benefit. Thus, critical fault scenarios for each engineering
field have been studied and the fields’ diagnosis tools have been implemented. Vulnerable industries
such as aeronautic, nuclear, transportation, petrochemical, and electrical are examples where real-time
fault diagnosis requirements are mandatory. By considering wireless communications and digital de-
vices, one can comment that the advanced supervision systems with fault diagnosis allow improvements
in aircraft maintenance, complex processes, rotating machines, autonomous vehicles, and service in-
frastructures, such as water, electricity and wireless communication. As a consequence, this technology
can be extended to all physical systems, and it produces better environmental protection, more effective
maintenance schedules, and better product quality.

The main objective of this monograph is to provide a set of technical contributions related to the
critical subject of safe automatic control systems. In particular, advanced fault detection and isolation
solutions, as well as fault-tolerant controls, are addressed, and some applications exemplify the advan-
tages of the safe control technology implemented by software. The topics of this manuscript related
to safe control have been studied by academic colleagues and postgraduate students of 10 institutions
who have regularly attended the workshop Fault Diagnosis and Tolerant Control from the Spanish Di-
agnóstico de Fallas y Control Tolerante initiated and organized by academics over the last four years.
Based on the material introduced in the workshop, some applications were selected that will be presented
and discussed by using experimental results. Thus, this project is the result of the academic relationship
between authors, and part of the content was generated from much fruitful discussions within the work-
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shop’s diagnostic and monitoring group and invited academic colleagues. The title of the monograph,
Fault Diagnosis and Tolerant Control: Applications, was chosen to reflect the broad scope of the cur-
rent fault diagnosis methods and the experience of our community. Seven case studies and their solutions
were selected, where some fault diagnosis and control techniques will be discussed by using experimen-
tal results. The authors are all specialists in their subject, and the distribution of the chapters was selected
based on their experience.

The presentation of the topics is accessible but formal, and a reader with a background in automatic
control systems and signal processing can easily follow it. Within this monograph, all the procedures are
introduced by considering the real cases, and each chapter can be read independently. In this way, the
project also indirectly strives to promote the advantages of some feasible applications where advanced
fault diagnosis tools and the fault-tolerant control can be used to improve the safety and reliability of
critical physical systems.

This project was possible through the effort of the authors to present their recent research topics and
to disseminate the newly available technologies for the improvement of security and system reliability. I
thank all the authors for their support and dedication while preparing the manuscript. On behalf of all of
them, I will like to thank our institutions that gave us the opportunity to prepare the text under pandemic
conditions:

• Instituto Tecnológico de Morelia,
• Instituto Tecnológico de Tuxtla Gutiérrez,
• Tecnológico de Monterrey,
• Universidad Tecnológica de La Habana José Antonio Echeverrı́a,
• Universidad Autónoma de Nuevo León,
• Vanderbilt University,
• Universidad Michoacana de San Nicolás de Hidalgo, and
• Universidad Nacional Autónoma de México.

I will also wish to thank the reviewers of the Comité Editorial of the Instituto de Ingenierı́a, who helped
us improve the manuscript, and Biologist Blanca Gamboa and the proofreader Mary-Ann Hall for their
support in complying with the editing and typography standards of the manuscript.
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