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This open access book bridges the gap between playing with robots in school and studying robotics at the upper undergraduate and graduate
levels to prepare for careers in industry and research. Robotic algorithms are presented formally, but using only mathematics known by highschool and first-year college students, such as calculus, matrices and probability. Concepts and algorithms are explained through detailed
diagrams and calculations. Elements of Robotics presents an overview of different types of robots and the components used to build robots,
but focuses on robotic algorithms: simple algorithms like odometry and feedback control, as well as algorithms for advanced topics like
localization, mapping, image processing, machine learning and swarm robotics. These algorithms are demonstrated in simplified contexts
that enable detailed computations to be performed and feasible activities to be posed. Students who study these simplified demonstrations
will be well prepared for advanced study of robotics. The algorithms are presented at a relatively abstract level, not tied to any specific robot.
Instead a generic robot is defined that uses elements common to most educational robots: differential drive with two motors, proximity
sensors and some method of displaying output to the user. The theory is supplemented with over 100 activities, most of which can be
successfully implemented using inexpensive educational robots. Activities that require more computation can be programmed on a computer.
Archives are available with suggested implementations for the Thymio robot and standalone programs in Python.
The purpose of this catalogue is to promote interaction between members of the AI' community. It will do this by announcing the existence of
Ai techniques and portable software. and acting as a pOinter into the literature. Thus the AI community wili have access to a common.
extensional definition of the field. which will: promote a common terminology. discourage the reinvention of wheels. and act as a clearing
house for ideas and software. The cataiogue is a reference work providing a quick guide to the AI tools available for different jobs. It is not
intended to be a textbook like the Artificial Intelligence Handbook. It. intentionally. only provides a brief description of each tool. with no
extended discussion of the historical origin of the tool or how it has been used in particular AI programs, The focus is on techniques
abstracted from their historical origins. The original version of the catalogue. was hastily built in 1983 as part of the UK SERC-Dol. IKBS.
Architecture Study [lKBS Architecture Study 831. it has now been adopted by the SERC Specially Promoted Programme in IKBS and is kept
as an on line document undergoing constant revision and refinement and published as a paperback by Springer Verlag.
This book constitutes the refereed post-conference proceedings of the 17th IFIP WG 5.1 International Conference on Product Lifecycle
Management, PLM 2020, held in Rapperswil, Switzerland, in July 2020. The conference was held virtually due to the COVID-19 crisis. The 60
revised full papers presented together with 2 technical industrial papers were carefully reviewed and selected from 80 submissions. The
papers are organized in the following topical sections: smart factory; digital twins; Internet of Things (IoT, IIoT); analytics in the order
fulfillment process; ontologies for interoperability; tools to support early design phases; new product development; business models; circular
economy; maturity implementation and adoption; model based systems engineering; artificial intelligence in CAx, MBE, and PLM; building
information modelling; and industrial technical contributions.
This open access State-of-the-Art Survey presents the main recent scientific outcomes in the area of reversible computation, focusing on
those that have emerged during COST Action IC1405 "Reversible Computation - Extending Horizons of Computing", a European research
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network that operated from May 2015 to April 2019. Reversible computation is a new paradigm that extends the traditional forwards-only
mode of computation with the ability to execute in reverse, so that computation can run backwards as easily and naturally as forwards. It aims
to deliver novel computing devices and software, and to enhance existing systems by equipping them with reversibility. There are many
potential applications of reversible computation, including languages and software tools for reliable and recovery-oriented distributed systems
and revolutionary reversible logic gates and circuits, but they can only be realized and have lasting effect if conceptual and firm theoretical
foundations are established first.
This monograph by Florian Röhrbein, Germano Veiga and Ciro Natale is an edited collection of 15 authoritative contributions in the area of
robot technology transfer between academia and industry. It comprises three parts on Future Industrial Robotics, Robotic Grasping as well as
Human-Centered Robots. The book chapters cover almost all the topics nowadays considered ‘hot’ within the robotics community, from
reliable object recognition to dexterous grasping, from speech recognition to intuitive robot programming, from mobile robot navigation to
aerial robotics, from safe physical human-robot interaction to body extenders. All contributions stem from the results of ECHORD – the
European Clearing House for Open Robotics Development, a large-scale integrating project funded by the European Commission within the
7th Framework Programme from 2009 to 2013. ECHORD’s two main pillars were the so-called experiments, 52 small-sized industry-driven
research projects, and the structured dialog, a powerful interaction instrument between the stakeholders. The results described in this volume
are expected to shed new light on innovation and technology transfer from academia to industry in the field of robotics.
EN Corlett Joint-Chairman - COPED, University of Nottingham, Nottingham, UK The contributions offered to this Third National Conference
demonstrate that research in production is very much alive. The considerable numbers of papers on robotics, automation and flexible
manufacturing systems, together with those in production control and quality matters, demonstrate that there is much work going on in our
colleges, polytechnics and universities related to modern methods of manufacture. The future of manufacture undoubtedly hinges on better
control. Control over the supply and movement of materials is now keenly sought. Control over manufacturing equipment is also a goal, not
just to maintain quality but to give flexibility in sequence and quantity. None of these objectives for improved performance is entirely a
technical matter, although there is an increasing technical ability to influence all of them. To achieve their potential, they depend on
competent people at all levels. Discussion with alert managers soon reveals that this is one of their major concerns. Either the people they
have require more training, or they cannot hire the people with the abilities they need. This applies at all levels, and the availability of people
with competence in manufacture is particularly low.
This book describes recent strategies and applications for extracting useful information from sensor data. For example, the methods
presented by Roth and Levine are becoming widely accepted as the ‘best’ way to segment range images, and the neural network methods
for Alpha-numeric character recognition, presented by K Yamada, are believed to be the best yet presented. An applied system to analyze
the images of dental imprints presented by J Côté, et al. is one of several examples of image processing systems that have already been
proven to be practical, and can serve as a model for the image processing system designer. Important aspects of the automation of
processes are presented in a practical way which can provide immediate new capabilities in fields as diverse as biomedical image
processing, document processing, industrial automation, understanding human perception, and the defence industries. The book is organized
into sections describing Model Driven Feature Extraction, Data Driven Feature Extraction, Neural Networks, Model Building, and Applications.
Robotics Sourcebook provides concise, up-to-date definitions of the terms, acronyms, and abbreviations currently used in robotics. It covers
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industrial robots, smart robots, and military robots, as well as machine vision, laser systems, CAD/CAM/CIM, advanced manufacturing
technology, production processes, bar code identification, and factories of the future. It explains how robots work, and it presents key factors
in robot implementation, as well as examples of typical applications, from assembly functions and die-casting to foundry, inspection, and
forging. It also analyzes the world robotics market and includes forecasts of market trends. Divided into four parts encompassing 12 chapters,
this volume begins with an overview of the robotics industry and U.S. industrial performance, along with current international competitors and
their markets, including Japan, Western Europe, France, Britain, and West Germany. It proceeds with a discussion of technological
developments, research and development, standards, international agreements, definitions of terms, and robotics programs such as those of
NASA, the National Science Foundation, U.S. Navy Robotics, and the United Kingdom. Also included is extensive reference material that
contains points of contact for additional information and a detailed bibliography, plus photographs, charts, and diagrams. This book should be
a useful reference source for engineers or professionals working in the field of industrial robotics.
Originally published in 1995, this volume is the direct result of a conference in which a number of leading researchers from the fields of
artificial intelligence and biology gathered to examine whether there was any ground to assume that a new AI paradigm was forming itself and
what the essential ingredients of this new paradigm were. A great deal of scepsis is justified when researchers, particularly in the cognitive
sciences, talk about a new paradigm. Shifts in paradigm mean not only new ideas but also shifts in what constitutes good problems, what
counts as a result, the experimental practice to validate results, and the technological tools needed to do research. Due to the complexity of
the subject matter, paradigms abound in the cognitive sciences -- connectionism being the most prominent newcomer in the mid-1980s. This
workshop group was brought together in order to clarify the common ground, see what had been achieved so far, and examine in which way
the research could move further. This volume is a reflection of this important meeting. It contains contributions which were distributed before
the workshop but then substantially broadened and revised to reflect the workshop discussions and more recent technical work. Written in
polemic form, sometimes criticizing the work done thus far within the new paradigm, this collection includes research program descriptions,
technical contributions, and position papers.
New Trends in Computer Graphics contains a selection of research papers submitted to Computer Graphics International '88 (COl '88). COl
'88 is the Official Annual Conference of the Computer Graphics Society. Since 1982, this conference ha~ been held in Tokyo. This year, it is
taking place in Geneva, Switzerland. In 1989, it will be held in Leeds, U. K. , in 1990 in Singapore, in 1991 in U. S. A. and in 1992 in Montreal,
Canada. Over 100 papers were submitted to CGI '88 and 61 papers were selected by the International Program Committee. Papers have
been grouped into 6 chapters. The flrst chapter is dedicated to Computer Animation because it deals with all topics presented in the other
chapters. Several animation systems are described as well as speciflc subjects like 3D character animation, quaternions and splines. The
second chapter is dedicated to papers on Image Synthesis, il1 particular new shading models and new algorithms for ray tracing are
presented. Chapter 3 presents several algorithms for geometric modeling and new techniques for the creation and manipulation of curves,
surfaces and solids and their applications to CAD. In Chapter 4, an important topic is presented: the specification of graphics systems and
images using l~nguages and user-interfaces. The last two chapters are devoted to applications in sciences, medicine, engineering, art and
business.
This volume contains papers presented at the NATO Advanced Research Workshop (ARW) on "Sensors and Sensory Systems for Advanced
Robots", which was held in Maratea, Italy, during the week Apri I 28 - May 3, 1986. Participants in the ARW, who came from eleven NATO
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and two non-NATO countries, represented an i nternat i ona I assortment of d i st i ngu i shed research centers in industry, government and
academia. Purpose of the Workshop was to rev i ew the state of the art of sensing for advanced robots, to discuss basic concepts and new
ideas on the use of sensors for robot control and to provide recommendations for future research in this area, There IS an almost unanimous
consensus among invest i gators in the fie I d of robot i cs that the add i t i on of sensory capabi I ities represents the "natural" evolution of
present industrial robots, as wei I as the necessary premise to the development of advanced robots for nonindustrial app I i cat ions.
However, a number of conceptua I and techn i ca I problems sti I I challenge the practical implementation and widespread appl ication of
sensor-based robot control techn i ques. Cruc i a I among those prob I ems is the ava i lab iii ty of adequate sensors.
"Artificial Intelligence" (AI) a term coined in the 1950s actually dates back as far as 1943. Now very much in the public consciousness, AI
research has fallen in and out of favour over the years. Routledge Library Editions: Artificial Intelligence (10 Volumes) brings together as one
set, or individual volumes, a small interdisciplinary series of previously out-of-print titles, originally published between 1970 and 1994.
Covering ground in computer science, literature, philosophy, psychology, psychotherapy and sociology, this set is a fascinating insight into
the development of ideas surrounding AI.
This book consolidates the current state of knowledge on implementing cooperating robot-based systems to increase the flexibility of
manufacturing systems. It is based on the concrete experiences of experts, practitioners, and engineers in implementing cooperating robot
systems for more flexible manufacturing systems. Thanks to the great variety of manufacturing systems that we had the opportunity to study,
a remarkable collection of methods and tools has emerged. The aim of the book is to share this experience with academia and industry
practitioners seeking to improve manufacturing practice. While there are various books on teaching principles for robotics, this book offers a
unique opportunity to dive into the practical aspects of implementing complex real-world robotic applications. As it is used in this book, the
term “cooperating robots” refers to robots that either cooperate with one another or with people. The book investigates various aspects of
cooperation in the context of implementing flexible manufacturing systems. Accordingly, manufacturing systems are the main focus in the
discussion on implementing such robotic systems. The book begins with a brief introduction to the concept of manufacturing systems,
followed by a discussion of flexibility. Aspects of designing such systems, e.g. material flow, logistics, processing times, shop floor footprint,
and design of flexible handling systems, are subsequently covered. In closing, the book addresses key issues in operating such systems,
which concern e.g. decision-making, autonomy, cooperation, communication, task scheduling, motion generation, and distribution of control
between different devices. Reviewing the state of the art and presenting the latest innovations, the book offers a valuable asset for a broad
readership.
This book brings together a series of overview articles that appeared in the first three issues of the groundbreaking journal Artificial Life.

It has become clear in recent years from such major forums as the various international conferences on flexible manufacruring
systems (FMSs) that the computer-controlled and -integrated "factory of the furure" is now being considered as a commercially
viable and technically achievable goal. To date, most attention has been given to the design, development, and evalu ation of
flexible machining systems. Now, with the essential support of increasing numbers of industrial examples, the general concepts,
technical requirements, and cost-effectiveness of responsive, computer-integrated, flexible machining systems are fast becoming
established knowledge. There is, of course, much still to be done in the development of modular com puter hardware and
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software, and the scope for cost-effective developments in pro gramming systems, workpiece handling, and quality control will
ensure that contin uing development will occur over the next decade. However, international attention is now increasingly rurning
toward the flexible computer control of the assembly process as the next logical step in progressive factory automation. It is here
at this very early stage that Tony Owen has bravely set out to encompass the future field of flexible assembly systems (FASs) in
his own distinctive, wide-ranging style.
Mechatronics, a synergistic combination of mechanical, electronic and computing engineering technologies, is a truly
multidisciplinary approach to engineering. New products based on mechatronic principles are demonstrating reduced mechanical
complexity, increased performance and often previously impossible capabilities. This book contains the papers presented at the
UK Mechatronics Forum's 6th International Conference, held in Skövde, Sweden, in September 1998. Many of these high-quality
papers illustrate the tremendous influence of mechatronics on such areas as manufacturing machinery, automotive engineering,
textiles manufacture, robotics, and real-time control and vision systems. There are also papers describing developments in
sensors, actuators, control and data processing techniques, such as fuzzy logic and neural networks, all of which have practical
application to mechatronic systems.
This book constitutes the refereed proceedings of the 7th International Conference on Reversible Computation, RC 2015, held in
Grenoble, France in July 2015. The 19 papers presented together with 1 invited talk were carefully reviewed and selected from 30
submissions. The Conference on Reversible Computation particularly includes the following topics: reversible machines, reversible
languages, design and verification of quantum circuits, design of reversible circuits and circuit synthesis.
The hardest data for managers and engineers in charge of the design and implementation of robot systems to acquire is also the
most valuable: case studies detailing best current practice and the return on investment actually achieved. It has been a major
goal of the British Robot Association, among other professional groups, to organise meetings where such case studies are
presented and discussed between members; but the obvious restrictions of commercial confidentiality lead to considerable
difficulty, especially in relation to the best recent installations. The authors of this book have been in the uniquely privileged
position of lecturing in the Cambridge University Production Engineering Tripos, a course specially organised in conjunction with a
number of leading companies applying robots and automation. Actual case studies from these companies form an important part
of the course, making this book that has emerged from it a uniquely important addition to our Open University Press series.
Text for professional seminars and upper-level undergraduate and graduate courses on assembly automation in manufacturing
and product design, and/or reference guide for manufacturing, product, design, industrial, and mechanical engineers seeking to
improve productivity and competitiveness while redu
In this paper we propose a new approach to the programming of sensor-based assembly robot systems for assembly tasks, which
aims to reduce or remove some of the current limitations. We call this new approach programming in terms of task-achieving
behavioural modules."
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Hybridness is a topical, if somewhat ambiguous, concept in a research environment where there is increasing acceptance of
multiple co-existent research paradigms: artificial intelligence with its emphasis on reasoning with abstract symbols; the
connectionist approach, with its exploration of the synergies of many interconnected simple structures; and Nouvelle Robotics,
which places a focus on the interplay between systems generating skill or behaviour in complete agents. There is scope for
considerable argument about principles, research programmes, the Nature of Things, as well as room for compromise and
synthesis. This collection of papers, presented at AISB '95 (the 10th biennial conference on AI and the Simulation of Behaviour)
reveals both argument and synthesis.
This first book on real-time computer vision will interest all involved in the design and programming of visually guided systems.
About the Handbook of Industrial Robotics, Second Edition: "Once again, the Handbook of Industrial Robotics, in its Second Edition, explains
the good ideas and knowledge that are needed for solutions." -Christopher B. Galvin, Chief Executive Officer, Motorola, Inc. "The material
covered in this Handbook reflects the new generation of robotics developments. It is a powerful educational resource for students, engineers,
and managers, written by a leading team of robotics experts." - Yukio Hasegawa, Professor Emeritus, Waseda University, Japan. "The
Second Edition of the Handbook of Industrial Robotics organizes and systematizes the current expertise of industrial robotics and its
forthcoming capabilities. These efforts are critical to solve the underlying problems of industry. This continuation is a source of power. I
believe this Handbook will stimulate those who are concerned with industrial robots, and motivate them to be great contributors to the
progress of industrial robotics." -Hiroshi Okuda, President, Toyota Motor Corporation. "This Handbook describes very well the available and
emerging robotics capabilities. It is a most comprehensive guide, including valuable information for both the providers and consumers of
creative robotics applications." -Donald A. Vincent, Executive Vice President, Robotic Industries Association 120 leading experts from twelve
countries have participated in creating this Second Edition of the Handbook of Industrial Robotics. Of its 66 chapters, 33 are new, covering
important new topics in the theory, design, control, and applications of robotics. Other key features include a larger glossary of robotics
terminology with over 800 terms and a CD-ROM that vividly conveys the colorful motions and intelligence of robotics. With contributions from
the most prominent names in robotics worldwide, the Handbook remains the essential resource on all aspects of this complex subject.
A multiplicity of techniques and angles of attack are incorporated in 18 contributions describing recent developments in the structure,
architecture, programming, control, and implementation of industrial robots capable of performing intelligent action and decision making.
Annotation copyright Book
In the western world, economic logic (and need) has replaced the indentured craftsman by computer controlled machining centres within
manufacturing industries. The same rationale is the incentive behind the development of robots that are technically capable of performing
assembly tasks, and the inevitable, albeit slow, adoption of these robots by the manufacturing industries. This book is based upon the
author's knowledge and first hand experience of the manufacturing industries of North America and the UK in general, and the UK's robotics
industry in particular. The general and specific implications of per forming an assembly task robotically are discussed, the majority of which
are not specific to anyone sector of the manufactur ing industry, nor to any particular size of product being manu factured. This book should
be of interest to those who are interested in or involved with the use of robots for assembly. The 'veils of mystic' and misinformation on robots
and the assembly process are subsequently removed.
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This book presents state-of-the-art research, challenges and solutions in the area of human-robot collaboration (HRC) in manufacturing. It
enables readers to better understand the dynamic behaviour of manufacturing processes, and gives more insight into on-demand adaptive
control techniques for industrial robots. With increasing complexity and dynamism in today's manufacturing practice, more precise, robust and
practical approaches are needed to support real-time shop-floor operations. This book presents a collection of recent developments and
innovations in this area, relying on a wide range of research efforts. The book is divided into five parts. The first part presents a broad-based
review of the key areas of HRC, establishing a common ground of understanding in key aspects. Subsequent chapters focus on selected
areas of HRC subject to intense recent interest. The second part discusses human safety within HRC. The third, fourth and fifth parts provide
in-depth views of relevant methodologies and algorithms. Discussing dynamic planning and monitoring, adaptive control and multi-modal
decision making, the latter parts facilitate a better understanding of HRC in real situations. The balance between scope and depth, and theory
and applications, means this book appeals to a wide readership, including academic researchers, graduate students, practicing engineers,
and those within a variety of roles in manufacturing sectors.
The field of robotics in a classroom context has seen an increase in global momentum recently because of its positive contributions in the
teaching of science, technology, engineering, mathematics (STEM) and beyond. It is argued that when robotics and programming are
integrated in developmentally appropriate ways, cognitive skill development beyond STEM can be achieved. The development of educational
robotics has presented a plethora of ways in which students can be assisted in the classroom. Designing, Constructing, and Programming
Robots for Learning highlights the importance of integrating robotics in educational practice and presents various ways for how it can be
achieved. It further explains how 21st century skills and life skills can be developed through the hands-on experience of educational robotics.
Covering topics such as computational thinking, social skill enhancement, and teacher training, this text is an essential resource for
engineers, educational software developers, teachers, professors, instructors, researchers, faculty, leaders in educational fields, students,
and academicians.
The goal ofthe symposium, "Computer Vision and Sensor-Based Robots," held at the General Motors Research Laboratories on September
2S and 26, 1978, was to stimulate a closer interaction between people working in diverse areas and to discuss fundamental issues related to
vision and robotics. This book contains the papers and general discussions of that symposium, the 22nd in an annual series covering
different technical disciplines that are timely and of interest to General Motors as well as the technical community at large. The subject of this
symposium remains timely because the cost of computer vision hardware continues to drop and there is increasing use of robots in
manufacturing applications. Current industrial applications of computer vision range from simple systems that measure or compare to
sophisticated systems for part location determination and inspection. Almost all industrial robots today work with known parts in known posi
tions, and we are just now beginning to see the emergence of programmable automa tion in which the robot can react to its environment
when stimulated by visual and force-touch sensor inputs. As discussed in the symposium, future advances will depend largely on research
now underway in several key areas. Development of vision systems that can meet industrial speed and resolution requirements with a sense
of depth and color is a necessary step.
The Current state of expectations is that Computer Integrated Manufacturing (CIM) will ulti mately determine the industrial growth of world
nations within the next few decades. Computer Aided Design (CAD), Computer Aided Manufacturing (CAM), Flexible Manufacturing Systems
(FMS), Robotics together with Knowledge and Information Based Systems (KIBS) and Com munication Networks are expected to develop to
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a mature state to respond effectively to the managerial requirements of the factories of the future that are becoming highly integrated and
complex. CIM represents a new production approach which will allow the factories to deliver a high variety of products at a low cost and with
short production cycles. The new technologies for CIM are needed to develop manufacturing environments that are smarter, faster, close-cou
pled, integrated, optimized, and flexible. Sophistication and a high degree of specialization in materials science, artificial intelligence,
communications technology and knowledge-information science techniques are needed among others for the development of realizable and
workable CIM systems that are capable of adjusting to volatile markets. CIM factories are to allow the production of a wide variety of similar
products in small batches through standard but multi mission oriented designs that accommodate flexibility with specialized software.
Designing Autonomous Agents provides a summary and overview of the radicallydifferent architectures that have been developed over the
past few years for organizing robots.These architectures have led to major breakthroughs that promise to revolutionize the study
ofautonomous agents and perhaps artificial intelligence in general.The new architectures emphasizemore direct coupling of sensing to action,
distributedness and decentralization, dynamic interactionwith the environment, and intrinsic mechanisms to cope with limited resources and
incompleteknowledge. The research discussed here encompasses such important ideas as emergent functionality,task-level decomposition,
and reasoning methods such as analogical representations and visualoperations that make the task of perception more realistic.Pattie Maes
is Research Associate at theArtificial Intelligence Laboratory of the University of Brussels and Visiting Faculty Member at theArtificial
Intelligence Laboratory at MIT.Contents: A Biological Perspective on Autonomous AgentDesign, Randall D. Beer, Hillel J. Chiel, Leon S.
Sterling. Elephants Don't Play Chess, Rodney A.Brooks. What Are Plans For? Philip E. Agre and David Chapman. Action and Planning in
EmbeddedAgents, Leslie Pack Kaelbling and Stanley J. Rosenschein. Situated Agents Can Have Goals, PattieMaes. Exploiting Analogical
Representations, Luc Steels. Internalized Plans: A Representation forAction Resources, David W. Payton. Integrating Behavioral, Perceptual,
and World Knowledge inReactive Navigation, Ronald C. Arkin. Symbol Grounding via a Hybrid Architecture in an AutonomousAssembly
System, Chris Malcolm and Tim Smithers. Animal Behavior as a Paradigm for Developing RobotAutonomy, Tracy L. Anderson and Max
Donath.
The assembly sector is one of the least automated in the manufacturing industry. Automation is essential if industrial companies are to be
competitive in the future. In assembly, an integrated and flexible approach is needed because 75% of the applications are produced in small
and medium batches. The methodologies developed in this book deal with the integration of the assembly process from the initial design of
the product to its production. In such an integrated system, assembly planning is one of the most important features. A well-chosen assembly
plan will reduce both the number of tool changes and the fixtures within the assembly cell. It will prevent the handling of unstable
subassemblies, simplify the design of the robot grippers and reduce production costs. An automatic generator of assembly sequences can be
an efficient aid to the designer. Whenever he or she modifies features of the product, the influence of these modifications can immediately be
checked on the sequences. For small batch production, the automatic generation of assembly sequences is faster, more reliable and more
cost-effective than manual generation. By using this latter method interesting sequences could be missed because of the combinatorial
explosion of solutions. The main subjects treated in this book are as follows. 1. Presentation and classification of existing systems of
automatic generation of assembly sequences. Automatic assembly planning is, indeed, a very recent research area and, in my experience,
no systematic study has been carried out up to now.
In contrast to the effortless ease with which human beings control their limbs, the design of controllers for robotic manipulator arms is a
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detailed, meticulous business. Motors controlling the arms need to be started and stopped at just the right moment so that the performance
demanded by the user may be achieved at the end of a complicated manoeuvre. And yet, the same user wishes to express the task for the
robot in the simplest possible terms without reference to the minute details of control sequences that his task demands. It is the design of
such inter faces between man and machine that is the subject of trus volume. Parent and Laurgeau develop the subject in a direct and logical
order. They first explain the principles of maximal effort control which not only ensure that motors are driven to provide high accuracy, but
also that this should be done with the least waste of energy and in the shortest possible time. In this context, they describe the operation of
pneumatic logical devices that make rapid decisions at power levels that exceed, by several orders, those that can be achieved with
electronic devices. They achieve this whilst keeping the reader aware of the logical principles that are involved in the design of master control
units: the devices responsible for appropriate actions being taken as a function of time.
Two central ideas in the movement toward advanced automation systems are the office-of-the-future (or office automation system), and the
factory of-the-future (or factory automation system). An office automation system is an integrated system with diversified office equipment,
communication devices, intelligent terminals, intelligent copiers, etc., for providing information management and control in a dis tributed office
environment. A factory automation system is also an inte grated system with programmable machine tools, robots, and other pro cess
equipment such as new "peripherals," for providing manufacturing information management and control. Such advanced automation systems
can be regarded as the response to the demand for greater variety, greater flexibility, customized designs, rapid response, and 'Just-in-time"
delivery of office services or manufac tured goods. The economy of scope, which allows the production of a vari ety of similar products in
random order, gradually replaces the economy of scale derived from overall volume of operations. In other words, we are gradually switching
from the production of large volumes of standard products to systems for the production of a wide variety of similar products in small batches.
This is the phenomenon of "demassification" of the marketplace, as described by Alvin Toffier in The Third Wave.
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