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Preface

Engineer’ s visions become reality through
automation technology

Innovations and new technologies are announced every day. The total scope of knowledge is expanding
at a remarkable speed and engineers, now more than ever, have to be prepared for lifelong learning. There
are many fields and many industries where we have seen significant changes over the last several years as a
result of various research projects at universities and industry laboratories. Most of the researchers’ work
addresses the goal of improving the world for humans in terms of increased quality, productivity,
sustainability, safety and security-or in other words improving living standards and economic
efficiency. These research results then find their way into everyday products. New packaging materials
reduce weight, allow products to be stored longer and improve the all-round experience for the
consumer. New synthetic materials used in cars, the textile industry and machines save a significant
amount of raw materials. New strategies used to produce, distribute and consume energy changes power
plant requirements. These are just a few examples of how consumers benefit from intensive research.

When taking a closer look at the industrial world, we see that all systems have one common
foundation ; automation technology.

Every single machine, every factory and every plant requires the flexibility and the power provided by
automation. PLC systems take care of open-loop and closed-loop control. In state-of-the-art PLC systems,
data management for batch control, statistical data and quality data are now standard. Various types of
motors increase flexibility, efficiency and manufacturing speed. User-friendly HMI solutions enable the
operator to control machines or plants according to product specifications and to optimize
productivity. Today, most machines are designed with integrated safety technology. Based on standard real-
time network technology, such as Powerlink, the vision of mechatronic systems becomes reality. All the
examples mentioned are fundamental components of today’ s automation technology, but the key component
is automation software.

Automation engineers must be highly knowledgeable in many different fields. In the past, process and
machine development was organized using a step-by-step procedure. Today, parallel organization of
development phases is becoming more and more important. In an increasing number of projects,
coordination between the various fields of expertise is being managed by the automation engineer. This is an
efficient way to optimize mechanical design and meet process technology requirements. The challenge for
automation engineers is the wide range of skills they need to master. They must of course be professionals in

the field of software, but they also require extensive knowledge in many other technical fields, such as
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mathematics, physics, mechanics and electrical engineering. Without these skills, it would not be possible
to develop robotic systems or high-performance closed-loop control for the process industry.

Teaching this wide range of skills is a complex challenge for universities. Professors have to increase
their knowledge every year. Students have to be encouraged and motivated to study many different topics in
detail. All-in-all, students and professors require a great deal of commitment to ensure engineers have the
knowledge needed to design and develop innovative industry solutions in the future.

I would like to thank Prof. Qi for the idea and her contribution to this outstanding book.

Knowledge is the seed of visions.

Visions are the foundation of innovations.

Innovations are developed by engineers.

Franz Enhuber
Automation Academy Director
B&R
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