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About this book
Controller Design for Industrial Applications is essential for anyone looking to master the advanced
techniques of intelligent controller design, enabling you to effectively tackle the complexities of
modern industrial processes and optimize performance in an ever-evolving landscape.

Industrial processes are often complex and dynamic, making it challenging to design controllers that can
maintain stable and optimal operation. Traditional controllers, such as PID controllers, have been widely
used in industrial applications but have limitations in handling non-linear and uncertain systems.
Intelligent controllers offer an alternative solution that can adapt to changing system dynamics and
disturbances. The use of intelligent controllers in industrial applications has gained increasing attention in
recent years, with numerous successful implementations in various fields, such as process control,
robotics control, HVAC control, power systems control, and autonomous vehicle control. However, the
design and implementation of intelligent controllers require careful consideration of hardware and
software requirements, as well as simulation and testing procedures to ensure reliable and safe
operation.

In the rapidly evolving industrial landscape, it is essential to develop advanced control techniques to
enhance productivity, minimize costs, and ensure safety. Traditional control methods often struggle to
handle complex systems and unpredictable environments. However, with the emergence of intelligent
control techniques, there is a great opportunity to improve industrial automation and control systems.
Controller Design for Industrial Applications aims to provide a comprehensive understanding of intelligent
controller design for industrial applications, from theoretical concepts to practical implementation. It will
cover the fundamental concepts of intelligent control theory and techniques, their application in various
industrial fields, and practical implementation and design considerations.
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Artificial neural networks (ANNs), inspired by the structure of the human brain and the
way in which the brain functions, are central to understanding the domain of artificial
intelligence, machine learning, and pattern recognition. Artificial neurons, also known as
perceptrons, form the foundation of ANNs. They process input signals and apply weights
and activation functions according to the requirements. These neurons are organized
into the following layers: input, hidden, and output. Data are received by the input layers.
The processing and output are done by the hidden layers and the output layers,
respectively. Commercial implementations of ANNs find excellent use in quality control,
predictive maintenance, and anomaly detection. Vast datasets are analyzed to identify
patterns. This, in turn, helps to make real-time decisions so that efficiency is increased
and costs are reduced. The complexity of data in various industrial applications is
efficiently managed by ANNs. For example, manufacturing defects can be identified early.
This helps to reduce product flaws as well as predict equipment failures. Consequently,
preemptive maintenance can be carried out to avoid costly downtimes. Their ability to
adapt, learn, and handle complex data generated from industrial processes boosts
productivity and profitability.
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