
automation engineering textbooks
automation engineering textbooks are vital resources for students and
professionals seeking to enhance their understanding of automation systems
and engineering principles. These textbooks cover a vast array of topics,
including control systems, robotics, process automation, and the integration
of software and hardware systems. The right textbook can provide the
foundational knowledge necessary for tackling complex engineering challenges
and staying current with industry advancements. This article will explore the
importance of automation engineering textbooks, key topics covered within
them, recommendations for essential titles, and how to choose the right book
for your needs.

Understanding the landscape of automation engineering is crucial for success
in this rapidly evolving field. This article serves as a comprehensive guide
to navigating the rich selection of textbooks available, ensuring that
students and professionals alike can find materials that will aid in their
education and career development.

Importance of Automation Engineering Textbooks

Key Topics Covered in Automation Engineering Textbooks

Recommended Automation Engineering Textbooks

How to Choose the Right Automation Engineering Textbook

Future Trends in Automation Engineering Education

Importance of Automation Engineering Textbooks
Automation engineering textbooks play a crucial role in the education of
engineers and technicians. They provide theoretical knowledge and practical
applications that are essential for understanding automation processes in
various industries. The importance of these textbooks can be summarized in
several key points:

Foundational Knowledge
Automation engineering textbooks offer foundational concepts that are
critical for anyone entering the field. They cover the principles of
automation, including the laws of control theory, programming logic, and
system design. This foundational knowledge is necessary for tackling more
complex subjects later in one's education or career.



Industry Relevance
The field of automation is constantly evolving, driven by technological
advancements and industry demands. Textbooks are often updated to reflect
current trends and technologies, ensuring that readers have access to the
most relevant information. This relevance helps students and professionals
understand the tools and methodologies used in modern automation practices.

Skill Development
Through practical examples, case studies, and exercises, automation
engineering textbooks facilitate skill development. They provide readers with
hands-on knowledge that can be applied in real-world scenarios, enhancing
their problem-solving abilities and technical skills.

Key Topics Covered in Automation Engineering
Textbooks
Automation engineering textbooks encompass a wide range of topics essential
for understanding the discipline. Some of the key areas covered include:

Control Systems
Control systems are fundamental to automation engineering. Textbooks often
delve into various types of control systems, including:

Open-loop and closed-loop systems

PID control theory

State-space representation

Control system design and analysis

These topics are crucial for understanding how to design and implement
efficient automation systems.

Robotics
The integration of robotics in automation is a significant area of focus.
Automation engineering textbooks typically cover:

Robot kinematics and dynamics



Robot programming languages and frameworks

Sensor integration and feedback control

Applications of robotics in various industries

Robotics is a rapidly growing field, and understanding its principles is
essential for automation engineers.

Process Automation
Process automation is another vital topic. Textbooks often address:

Industrial automation systems

Programmable Logic Controllers (PLCs)

SCADA systems

Safety and compliance considerations

Knowledge in these areas is critical for designing and managing automated
manufacturing processes.

Recommended Automation Engineering Textbooks
For those looking to deepen their understanding of automation engineering,
several textbooks are highly recommended. Each book listed below serves a
unique purpose and audience.

1. “Automation, Production Systems, and Computer-
Integrated Manufacturing” by Gordon P. Walker
This textbook provides comprehensive coverage of automation technologies and
their applications in production systems. It is ideal for undergraduate and
graduate students, offering a balance of theory and practical examples.

2. “Modern Control Engineering” by Ogata
This book focuses on control theory and its applications in engineering. It
provides a deep understanding of control systems, making it suitable for
students specializing in automation and control engineering.



3. “Introduction to Robotics: Mechanics and Control”
by John J. Craig
This textbook is an excellent resource for those interested in robotics
within automation. It covers essential concepts in robot mechanics and
control, making it suitable for both beginners and advanced students.

4. “Programmable Logic Controllers” by W. Bolton
This book is a definitive guide to PLCs, offering practical insights into
programming and application in industrial settings. It is ideal for both
students and professionals looking to enhance their knowledge of PLCs.

How to Choose the Right Automation Engineering
Textbook
Selecting the right automation engineering textbook can be daunting due to
the plethora of options available. Here are some factors to consider when
making your choice:

Identify Your Learning Goals
Before choosing a textbook, identify what you hope to achieve. Are you
looking for foundational knowledge, advanced techniques, or industry-specific
applications? Understanding your learning goals will help narrow down your
options.

Assess Your Current Knowledge Level
Consider your current understanding of automation engineering. Some textbooks
are more suited for beginners, while others cater to advanced learners.
Choose a book that matches your skill level to ensure effective learning.

Read Reviews and Recommendations
Look for reviews and recommendations from both educators and industry
professionals. Online forums, academic reviews, and educational websites can
provide valuable insights into the quality and relevance of textbooks.

Future Trends in Automation Engineering
Education
The field of automation engineering is continuously evolving, driven by



technological innovations and shifts in industry practices. Future trends in
automation engineering education include:

Increased Online Learning Opportunities
The rise of online education is transforming how students access learning
materials. Automation engineering textbooks are increasingly available in
digital formats, often accompanied by interactive content and supplementary
resources.

Focus on Interdisciplinary Approaches
As automation becomes more integrated with other fields such as information
technology, data science, and artificial intelligence, textbooks will likely
evolve to include interdisciplinary approaches. This will equip students with
a broader skill set for tackling complex problems.

Emphasis on Practical Experience
Future education in automation engineering will likely place greater emphasis
on practical experience through simulations, lab work, and real-world
projects, ensuring that graduates are well-prepared for the workforce.

In summary, automation engineering textbooks serve as invaluable tools for
anyone involved in the field, offering insights, foundational knowledge, and
practical skills necessary for success. By understanding the topics covered,
selecting the right textbooks, and keeping abreast of future trends, students
and professionals can significantly enhance their expertise in automation
engineering.

Q: What are the best textbooks for beginners in
automation engineering?
A: For beginners, “Automation, Production Systems, and Computer-Integrated
Manufacturing” by Gordon P. Walker and “Programmable Logic Controllers” by W.
Bolton are highly recommended. These texts provide foundational knowledge and
practical examples that are accessible to novice learners.

Q: How do automation engineering textbooks differ
from general engineering textbooks?
A: Automation engineering textbooks specifically focus on the principles,
tools, and technologies used in automation systems, including control
systems, robotics, and process automation. In contrast, general engineering
textbooks cover a broader range of topics across various engineering
disciplines.



Q: Are there textbooks focused on specific areas of
automation, like robotics?
A: Yes, there are several textbooks that focus specifically on robotics
within automation. “Introduction to Robotics: Mechanics and Control” by John
J. Craig is a notable example that covers key concepts in robotics and their
applications in automation.

Q: How frequently are automation engineering
textbooks updated?
A: Automation engineering textbooks are typically updated every few years to
reflect advancements in technology, changes in industry practices, and new
research findings. However, the frequency of updates can vary by publisher
and author.

Q: Can I find free resources or textbooks for
automation engineering online?
A: Yes, many educational institutions and organizations offer free resources,
including lecture notes, eBooks, and open-access materials on automation
engineering. Websites like OpenStax or MIT OpenCourseWare provide valuable
educational content at no cost.

Q: What skills can I expect to develop using
automation engineering textbooks?
A: Using automation engineering textbooks, you can expect to develop skills
such as system design, programming for automation systems, control theory
application, robotics integration, and troubleshooting of automated
processes.

Q: Are there any textbooks that combine automation
engineering with artificial intelligence?
A: Yes, there are textbooks that explore the intersection of automation
engineering and artificial intelligence. These texts typically discuss the
use of AI in process optimization, machine learning applications in
automation, and intelligent control systems.

Q: How important is practical experience alongside
textbook learning in automation engineering?
A: Practical experience is crucial in automation engineering. While textbooks



provide theoretical knowledge, hands-on experience through labs, projects,
and internships allows students to apply concepts in real-world situations,
enhancing their understanding and employability.

Q: What role do case studies play in automation
engineering textbooks?
A: Case studies in automation engineering textbooks illustrate real-world
applications of theoretical concepts. They provide insights into industry
challenges and solutions, allowing students to learn from practical examples
and enhance their problem-solving skills.

Q: Is it beneficial to have multiple textbooks on
automation engineering?
A: Yes, having multiple textbooks can provide a broader perspective on
automation engineering topics. Different authors may present unique
viewpoints, methodologies, and applications, enriching your understanding and
knowledge base in the field.
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  automation engineering textbooks: Automation, Production Systems and
Computer-integrated Manufacturing Mikell P. Groover, 2001 NEW ORGANIZATION. The second
edition consists of five parts, following two introductory chapters: * I. Automation and control
technologies: industrial computer control, control system components, numerical control, industrial
robotics, programmable logic controllers. * II. Material handling technologies: conveyor systems,
automated guided vehicle systems, automated storage systems, automatic identification and data
capture. *III. Manufacturing systems: single station cells, group technology, flexible manufacturing
systems, assembly lines, transfer lines. *IV. Quality control systems: statistical process control,
inspection principles and technologies. * V. Manufacturing support systems: CAD/CAM, process
planning, production planning, production planning and control, lean production and agile
manufacturing. TEXT FEATURES *Expanded coverage of automation fundamentals, numerical
control programming, group technology, flexible manufacturing systems, material handling and
storage, quality control and inspection, inspection technologies, programmable logic controllers.
*New chapters or sections on manufacturing systems, single station manufacturing systems,
mixed-model assembly line ana
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OOP and HMI development and design reusable, portable, and robust code Purchase of the print or
Kindle book includes a free PDF eBook Key Features: Take a deep dive into object-oriented PLC
programming to gain hands-on knowledge Explore software engineering concepts such as SDLC,
debugging, and SOLID programming Get a thorough grasp on HMI development to build various
HMI projects Book Description: Object-oriented programming (OOP) is a new feature of PLC
programming that has taken the automation world by storm. This book provides you with the
necessary skills to succeed in the modern automation programming environment. The book is
designed in a way to take you through advanced topics such as OOP design, SOLID programming,
the software development lifecycle (SDLC), library design, HMI development, general software
engineering practices, and more. To hone your programming skills, each chapter has a simulated
real-world project that'll enable you to apply the skills you've learned. In all, this book not only
covers complex PLC programming topics, but it also removes the financial barrier that comes with
most books as all examples utilize free software. This means that to follow along, you DO NOT need
to purchase any PLC hardware or software. By the end of this PLC book, you will have what it takes
to create long-lasting codebases for any modern automation project. What You Will Learn: Find out
how to write PLC programs using advanced programming techniques Explore OOP concepts for PLC
programming Delve into software engineering topics such as libraries and SOLID programming
Explore HMIs, HMI controls, HMI layouts, and alarms Create an HMI project and attach it to a PLC
in CODESYS Gain hands-on experience by building simulated PLC and HMI projects Who this book
is for: This book is for automaton programmers with a background in software engineering topics
such as object-oriented programming and general software engineering knowledge. Automation
engineers, software engineers, electrical engineers, PLC technicians, hobbyists, and upper-level
university students with an interest in automation or robotics will also find this book useful and
interesting. Anyone with a basic knowledge of PLCs can benefit from reading this book.
  automation engineering textbooks: Instrument and Automation Engineers' Handbook Bela G.
Liptak, Kriszta Venczel, 2022-08-31 The Instrument and Automation Engineers’ Handbook (IAEH) is
the Number 1 process automation handbook in the world. The two volumes in this greatly expanded
Fifth Edition deal with measurement devices and analyzers. Volume one, Measurement and Safety,
covers safety sensors and the detectors of physical properties, while volume two, Analysis and
Analysis, describes the measurement of such analytical properties as composition. Complete with
245 alphabetized chapters and a thorough index for quick access to specific information, the IAEH,
Fifth Edition is a must-have reference for instrument and automation engineers working in the
chemical, oil/gas, pharmaceutical, pollution, energy, plastics, paper, wastewater, food, etc.
industries.
  automation engineering textbooks: Industrial Automation: Hands On Frank Lamb,
2013-07-22 A practical guide to industrial automation concepts, terminology, and applications
Industrial Automation: Hands-On is a single source of essential information for those involved in the
design and use of automated machinery. The book emphasizes control systems and offers full
coverage of other relevant topics, including machine building, mechanical engineering and devices,
manufacturing business systems, and job functions in an industrial environment. Detailed charts and
tables serve as handy design aids. This is an invaluable reference for novices and seasoned
automation professionals alike. COVERAGE INCLUDES: * Automation and manufacturing * Key
concepts used in automation, controls, machinery design, and documentation * Components and
hardware * Machine systems * Process systems and automated machinery * Software * Occupations
and trades * Industrial and factory business systems, including Lean manufacturing * Machine and
system design * Applications
  automation engineering textbooks: System Engineering and Automation Javier Fernandez de
Canete, Cipriano Galindo, Inmaculada Garcia-Moral, 2011-04-21 This book provides insight and
enhanced appreciation of analysis, modeling and control of dynamic systems. The reader is assumed
to be familiar with calculus, physics and some programming skills. It might develop the reader’s
ability to interpret physical significance of mathematical results in system analysis. The book also



prepares the reader for more advanced treatment of subsequent knowledge in the automatic control
field. Learning objectives are performance-oriented, using for this purpose interactive MATLAB and
SIMULINK software tools. It presents realistic problems in order to analyze, design and develop
automatic control systems. Learning with computing tools can aid theory and help students to think,
analyze and reason in meaningful ways. The book is also complemented with classroom slides and
MATLAB and SIMULINK exercise files to aid students to focus on fundamental concepts treated.
  automation engineering textbooks: Automation and Control Engineering , 2006
  automation engineering textbooks: Test Automation Engineering Andrew L. Pollner, Mark
Fewster, Ina Schieferdecker, 2021-07 Becoming an automated software testing expert first requires
knowledge and understanding of an organizations development methodology, tools, schedules, and
resources. Within this context, an overall strategy for implementing automated testing can unfold.
Development of automated tests needs to be coordinated alongside other test activity and become
part of the overall testing strategy. To successfully build and maintain a suite of automated tests
requires the adoption of a process similar to application software development. In the world of
automated tests, a framework describes those reusable components which form the basis of an
automated testing program. An automated testing expert will assess the requirements of an
organization, navigate the challenges posed by people and technology, and recommend, plan,
implement, and maintain a process that maximizes the participation of all testers in creating
automated scripts and analyzing run results. Expert automators should have broad knowledge of
technical environments, hands-on experience with a variety of automated testing tools, and a
technical background to ensure customization can be achieved.
  automation engineering textbooks: Springer Handbook of Automation Shimon Y. Nof,
2023-06-16 This handbook incorporates new developments in automation. It also presents a
widespread and well-structured conglomeration of new emerging application areas, such as medical
systems and health, transportation, security and maintenance, service, construction and retail as
well as production or logistics. The handbook is not only an ideal resource for automation experts
but also for people new to this expanding field.
  automation engineering textbooks: A Textbook of Manufacturing Technology R. K. Rajput,
2007
  automation engineering textbooks: The MANTIS Book Michele Albano, Urko Zurutuza,
2022-09-01 In recent years, a considerable amount of effort has been devoted, both in industry and
academia, to improving maintenance. Time is a critical factor in maintenance, and efforts are placed
to monitor, analyze, and visualize machine or asset data in order to anticipate to any possible failure,
prevent damage, and save costs. The MANTIS Book aims to highlight the underpinning
fundamentals of Condition-Based Maintenance related conceptual ideas, an overall idea of
preventive maintenance, the economic impact and technical solution. The core content of this book
describes the outcome of the Cyber-Physical System based Proactive Collaborative Maintenance
project, also known as MANTIS, and funded by EU ECSEL Joint Undertaking under Grant
Agreement no 662189. The ambition has been to support the creation of a maintenance-oriented
reference architecture that support the maintenance data lifecycle, to enable the use of novel kinds
of maintenance strategies for industrial machinery. The key enabler has been the fine blend of
collecting data through Cyber-Physical Systems, and the usage of machine learning techniques and
advanced visualization for the enhanced monitoring of the machines. Topics discussed include, in
the context of maintenance: Cyber-Physical Systems, Communication Middleware, Machine
Learning, Advanced Visualization, Business Models, Future Trends. An important focus of the book
is the application of the techniques in real world context, and in fact all the work is driven by the
pilots, all of them centered on real machines and factories. This book is suitable for industrial and
maintenance managers that want to implement a new strategy for maintenance in their companies.
It should give readers a basic idea on the first steps to implementing a maintenance-oriented
platform or information system.
  automation engineering textbooks: A First Course in Control System Design Kamran Iqbal,



2022-09-01 Control systems are pervasive in our lives. Our homes have environmental controls. The
appliances we use, such as the washing machine, microwave, etc. carry embedded controllers in
them. We fly in airplanes and drive automobiles that extensively use control systems. The industrial
plants that produce consumer goods run on process control systems. The recent drive toward
automation has increased our reliance on control systems technology.This book discusses control
systems design from a model-based perspective for dynamic system models of single-input
single-output type. The emphasis in this book is on understanding and applying the techniques that
enable the design of effective control systems in multiple engineering disciplines. The book covers
both time-domain and the frequency-domain design methods, as well as controller design for both
continuous-time and discrete-time systems. MATLAB© and its Control Systems Toolbox are
extensively used for design.
  automation engineering textbooks: PLC and HMI Development with Siemens TIA Portal
Liam Bee, 2022-04-28 Become well-versed with the tools available in the Siemens TIA toolbox and
write PLC and HMI code effectively Key FeaturesFind out how to use TIA Portal effectively to boost
your productivityLearn about a structured design pattern and understand why it is so powerful when
implemented correctlyDiscover efficient project management and design practicesBook Description
With automation requirements on the rise, Siemens' TIA Portal development environment is almost a
necessity for any automation engineer. The Totally Integrated Automation (TIA) environment helps
seamlessly integrate all things automation, from PLC hardware and software design to HMI
development. This book helps you understand the tools available in the TIA toolbox and shows you
how to write code effectively. The book begins by introducing you to the TIA environment, covering
the layout and tools available. Once you've got to grips with the environment, you'll find out how to
create hardware to write programs against, including adding IO modules and assigning memory for
input and output. Next, you'll develop logic in all of the languages that TIA Portal offers, such as
Ladder, Function Block Diagram, and Structured Text (SCL) (note that Statement List is not covered
as a deprecated language), as well as the newest language, Cause and Effect (CEM). You'll also
discover how to store standard code in libraries, creating a version control system that is easy to
manage and aids standard design. Finally, following the PLC design chapters, you'll learn how to
develop HMI applications in TIA Portal's latest unified hardware. By the end of the book, you'll be
well equipped to use all of the features that TIA Portal V17 offers. What you will learnSet up a
Siemens Environment with TIA PortalFind out how to structure a projectCarry out the simulation of
a project, enhancing this further with structureDevelop HMI screens that interact with PLC
dataMake the best use of all available languagesLeverage TIA Portal's tools to manage the
deployment and modification of projectsWho this book is for This TIA Portal book is for anybody
looking to learn PLC/HMI development using the latest Siemens development platform. Industrial
software engineers, PLC engineers, automation engineers, and electricians will be able to advance
their skill set with this guide. A basic understanding of PLC principles such as PLC data types and
basic objects such as function blocks and functions is necessary to get started.
  automation engineering textbooks: Algorithms and Applications for Academic Search,
Recommendation and Quantitative Association Rule Mining Emmanouil Amolochitis, 2022-09-01
Algorithms and Applications for Academic Search, Recommendation and Quantitative Association
Rule Mining presents novel algorithms for academic search, recommendation and association rule
mining that have been developed and optimized for different commercial as well as academic
purpose systems. Along with the design and implementation of algorithms, a major part of the work
presented in the book involves the development of new systems both for commercial as well as for
academic use. In the first part of the book the author introduces a novel hierarchical heuristic
scheme for re-ranking academic publications retrieved from standard digital libraries. The scheme is
based on the hierarchical combination of a custom implementation of the term frequency heuristic, a
time-depreciated citation score and a graph-theoretic computed score that relates the paper's index
terms with each other. In order to evaluate the performance of the introduced algorithms, a
meta-search engine has been designed and developed that submits user queries to standard digital



repositories of academic publications and re-ranks the top-n results using the introduced
hierarchical heuristic scheme. In the second part of the book the design of novel recommendation
algorithms with application in different types of e-commerce systems are described. The newly
introduced algorithms are a part of a developed Movie Recommendation system, the first such
system to be commercially deployed in Greece by a major Triple Play services provider. The initial
version of the system uses a novel hybrid recommender (user, item and content based) and provides
daily recommendations to all active subscribers of the provider (currently more than 30,000). The
recommenders that we are presenting are hybrid by nature, using an ensemble configuration of
different content, user as well as item-based recommenders in order to provide more accurate
recommendation results. The final part of the book presents the design of a quantitative association
rule mining algorithm. Quantitative association rules refer to a special type of association rules of
the form that antecedent implies consequent consisting of a set of numerical or quantitative
attributes. The introduced mining algorithm processes a specific number of user histories in order to
generate a set of association rules with a minimally required support and confidence value. The
generated rules show strong relationships that exist between the consequent and the antecedent of
each rule, representing different items that have been consumed at specific price levels. This
research book will be of appeal to researchers, graduate students, professionals, engineers and
computer programmers.
  automation engineering textbooks: Programmable Logic Controllers And Industrial
Automation An Introduction Madhuchhanda Mitra, 2005
  automation engineering textbooks: Automation and Robotics in the Architecture,
Engineering, and Construction Industry Houtan Jebelli, Mahmoud Habibnezhad, Shayan Shayesteh,
Somayeh Asadi, SangHyun Lee, 2022-01-03 Automation and Robotics in the Architecture,
Engineering, and Construction Industry provides distinct and unified insight into current and future
construction robotics, offering readers a comprehensive perspective for constructing a roadmap and
illuminating improvements for a successful transition towards construction robotization. The book
covers the fundamentals and applications of robotics, autonomous vehicles, and human-perceptive
machines at construction sites. Through theoretical and experimental analyses, it examines the
potential of robotics and automated systems for current and future fieldwork operations and
identifies the factors that determine their implementation pace, adoption scale, and ubiquity
throughout the industry. The book evaluates the technical, societal, and economic aspects of
adopting robots in construction, both as standalone and collaborative systems, which in return can
afford the opportunity to investigate these AI-enabled machines more systematically.
  automation engineering textbooks: Control Systems Vsevolod Kuntsevich, Vyacheslav
Gubarev, Yuriy Kondratenko, 2022-09-01 In recent years, a considerable amount of effort has been
devoted, both in industry and academia, towards the development of advanced methods of control
theory with focus on its practical implementation in various fields of human activity such as space
control, robotics, control applications in marine systems, control processes in agriculture and food
production.Control Systems: Theory and Applications consists of selected best papers which were
presented at XXIV International conference on automatic control “Automatics 2017” (September
13-15, 2017, Kyiv, Ukraine) organized by Ukrainian Association on Automatic Control (National
member organization of IFAC – International Federation on Automatic Control) and National
University of Life and Environmental Sciences of Ukraine. More than 120 presentations where
discussed at the conference, with participation of the scientists from the numerous countries. The
book is divided into two main parts, a first on Theory of Automatic Control (5 chapters) and the
second on Control Systems Applications (8 chapters). The selected chapters provide an overview of
challenges in the area of control systems design, modeling, engineering and implementation and the
approaches and techniques that relevant research groups within this area are employing to try to
resolve these.This book on advanced methods of control theory and successful cases in the practical
implementation is ideal for personnel in modern technological processes automation and SCADA
systems, robotics, space and marine industries as well as academic staff and master/research



students in computerized control systems, automatized and computer-integrated systems, electrical
and mechanical engineering.
  automation engineering textbooks: Autonomous Vehicles and Systems Ishwar K. Sethi,
2024-02-06 This book captures multidisciplinary research encompassing various facets of
autonomous vehicle systems (AVS) research and developments. The AVS field is rapidly moving
towards realization with numerous advances continually reported. The contributions to this field
come from widely varying branches of knowledge, making it a truly multidisciplinary area of
research and development. The topics covered in the book include: AI and deep learning for AVS
Autonomous steering through deep neural networks Adversarial attacks and defenses on
autonomous vehicles Gesture recognition for vehicle control Multi-sensor fusion in autonomous
vehicles Teleoperation technologies for AVS Simulation and game theoretic decision making for AVS
Path following control system design for AVS Hybrid cloud and edge solutions for AVS Ethics of AVS
  automation engineering textbooks: Soft and Stiffness-controllable Robotics Solutions for
Minimally Invasive Surgery Jelizaveta Konstantinova, Helge Wurdemann, Ali Shafti, 2022-09-01 Soft
and Stiffness-controllable Robotics Solutions for Minimally Invasive Surgery presents the results of a
research project, funded by European Commission, STIFF-FLOP: STIFFness controllable Flexible
and Learn-able manipulator for surgical Operations. In Minimally Invasive Surgery (MIS), tools go
through narrow openings and manipulate soft organs that can move, deform, or change stiffness.
There are limitations on modern laparoscopic and robot-assisted surgical systems due to restricted
access through Trocar ports, lack of haptic feedback, and difficulties with rigid robot tools operating
inside a confined space filled with organs. Also, many control algorithms suffer from stability
problems in the presence of unexpected conditions. Yet biological manipulators, like the octopus arm
can manipulate objects while controlling the stiffness of selected body parts and being inherently
compliant when interacting with objects. STIFF-FLOP robot is an innovative soft robotic arm that
can squeeze through a standard MIS, reconfigure itself and stiffen by hydrostatic actuation to
perform compliant force control tasks while facing unexpected situations. Technical topics discussed
in the book include:Soft actuatorsContinuum soft manipulatorsControl, kinematics and navigation of
continuum manipulatorsOptical sensors for force, torque, and curvatureHaptic feedback and human
interface for surgical systemsValidation of soft stiffness controllable robots
  automation engineering textbooks: Advanced Control Systems Yuriy P. Kondratenko,
Vsevolod M. Kuntsevich, Arkadii A. Chikrii, Vyacheslav F. Gubarev, 2022-09-01 Advanced Control
Systems: Theory and Applications provides an overview of advanced research lines in control
systems as well as in design, development and implementation methodologies for perspective control
systems and their components in different areas of industrial and special applications. It consists of
extended versions of the selected papers presented at the XXV International Conference on
Automatic Control “Automatics 2018” (September 18-19, 2018, Lviv, Ukraine) which is the main
Ukrainian Control Conference organized by Ukrainian Association on Automatic Control (National
member organization of IFAC) and Lviv National University “Lvivska Politechnica”. More than 100
papers were presented at the conference with topics including: mathematical problems of control,
optimization and game theory; control and identification under uncertainty; automated control of
technical, technological and biotechnical objects; controlling the aerospace craft, marine vessels and
other moving objects; intelligent control and information processing; mechatronics and robotics;
information measuring technologies in automation; automation and IT training of personnel; the
Internet of things and the latest technologies. The book is divided into two main parts, the first
concerning theory (7 chapters) and the second concerning applications (7 chapters) of advanced
control systems. The first part “Advances in Theoretical Research on Automatic Control” consists of
theoretical research results which deal with descriptor control impulsive delay systems, motion
control in condition of conflict, inverse dynamic models, invariant relations in optimal control, robust
adaptive control, bio-inspired algorithms, optimization of fuzzy control systems, and extremal
routing problem with constraints and complicated cost functions. The second part “Advances in
Control Systems Applications” is based on the chapters which consider different aspects of practical



implementation of advanced control systems, in particular, special cases in determining the
spacecraft position and attitude using computer vision system, the spacecraft orientation by
information from a system of stellar sensors, control synthesis of rotational and spatial spacecraft
motion at approaching stage of docking, intelligent algorithms for the automation of complex
biotechnical objects, an automatic control system for the slow pyrolysis of organic substances with
variable composition, simulation complex of hierarchical systems based on the foresight and
cognitive modelling, and advanced identification of impulse processes in cognitive maps. The
chapters have been structured to provide an easy-to-follow introduction to the topics that are
addressed, including the most relevant references, so that anyone interested in this field can get
started in the area. This book may be useful for researchers and students who are interesting in
advanced control systems.
  automation engineering textbooks: Historic Control Textbooks Janos Gertler, 2006-11-21
Approx.321 pages
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