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This book brings together some of the most influential pieces of research undertaken around the world in design
synthesis. It is the first comprehensive work of this kind and covers all three aspects of research in design synthesis: understanding what constitutes and influences synthesis; - the major approaches to synthesis; - the diverse range of
tools that are created to support this crucial design task. With its range of tools and methods covered, it is an ideal
introduction to design synthesis for those intending to research in this area as well as being a valuable source of ideas for
educators and practitioners of engineering design.
A novel algorithmic approach to mechanism design based on a geometric representation of kinematic function called
configuration space partitions. This book presents the configuration space method for computer-aided design of
mechanisms with changing part contacts. Configuration space is a complete and compact geometric representation of
part motions and part interactions that supports the core mechanism design tasks of analysis, synthesis, and tolerancing.
It is the first general algorithmic treatment of the kinematics of higher pairs with changing contacts. It will help designers
detect and correct design flaws and unexpected kinematic behaviors, as demonstrated in the book's four case studies
taken from industry. After presenting the configuration space framework and algorithms for mechanism kinematics, the
authors describe algorithms for kinematic analysis, tolerancing, and synthesis based on configuration spaces. The case
studies follow, illustrating the application of the configuration space method to the analysis and design of automotive,
micro-mechanical, and optical mechanisms. Appendixes offer a catalog of higher-pair mechanisms and a description of
HIPAIR, an open source C++ mechanical design system that implements some of the configuration space methods
described in the book, including configuration space visualization and kinematic simulation. HIPAIR comes with an
interactive graphical user interface and many sample mechanism input files. The Configuration Space Method for
Kinematic Design of Mechanisms will be a valuable resource for students, researchers, and engineers in mechanical
engineering, computer science, and robotics.
This text/reference represents the first balanced treatment of graphical and analytical methods for kinematic analysis and
synthesis of linkages (planar and spatial) and higher-pair mechanisms (cams and gears) in a single-volume format. A
significant amount of excellent German literature in the field that previously was not available in English provides extra
insight into the subject. Plenty of solved problems and exercise problems are included to sharpen your skills and
demonstrate how theory is put into practice.
This book presents the proceedings of the International Conference on Cyber-Physical Systems and Control (CPS&C'2019), held in Peter the
Great St. Petersburg Polytechnic University, which is celebrating its 120th anniversary in 2019. The CPS&C'2019 was dedicated to the 35th
anniversary of the partnership between Peter the Great St. Petersburg Polytechnic University and Leibniz University of Hannover. Cyberphysical systems (CPSs) are a new generation of control systems and techniques that help promote prospective interdisciplinary research. A
wide range of theories and methodologies are currently being investigated and developed in this area to tackle various complex and
challenging problems. Accordingly, CPSs represent a scientific and engineering discipline that is set to make an impact on future systems of
industrial and social scale that are characterized by the deep integration of real-time processing, sensing, and actuation into logical and
physical heterogeneous domains. The CPS&C'2019 brought together researchers and practitioners from all over the world and to discuss
cross-cutting fundamental scientific and engineering principles that underline the integration of cyber and physical elements across all
application fields. The participants represented research institutions and universities from Austria, Belgium, Bulgaria, China, Finland,
Germany, the Netherlands, Russia, Syria, Ukraine, the USA, and Vietnam. These proceedings include 75 papers arranged into five sections,
namely keynote papers, fundamentals, applications, technologies, and education and social aspects.
Traditionally, mechanisms are created by designer's intuition, ingenuity, and experience. However, such an ad hoc approach cannot ensure
the identification of all possible design alternatives, nor does it necessarily lead to optimum design. Mechanism Design: Enumeration of
Kinematic Structures According to Function introduces a methodology for systematic creation and classification of mechanisms. With a partly
analytical and partly algorithmic approach, the author uses graph theory, combinatorial analysis, and computer algorithms to create kinematic
structures of the same nature in a systematic and unbiased manner. He sketches mechanism structures, evaluating them with respect to the
remaining functional requirements, and provides numerous atlases of mechanisms that can be used as a source of ideas for mechanism and
machine design. He bases the book on the idea that some of the functional requirements of a desired mechanism can be transformed into
structural characteristics that can be used for the enumeration of mechanisms. The most difficult problem most mechanical designers face at
the conceptual design phase is the creation of design alternatives. Mechanism Design: Enumeration of Kinematic Structures According to
Function presents you with a methodology that is not available in any other resource.
"This book has been written for teachers of mathematics and technology to help them to exploit the wealth of ideas in a study of mechanisms.
A wide variety of mechanisms is discussed and illustrated by a range of applications, followed by a comprehensive set of exercises with their
solutions."--Introduction, p. v.

SYROM conferences have been organized since 1973 by the Romanian branch of the International Federation for the
Promotion of Mechanisms and Machine Science IFToMM, Year by year the event grew in quality. Now in its 10th edition,
international visibility and recognition among the researchers active in the mechanisms science field has been achieved.
SYROM 2009 brought together researchers and academic staff from the field of mechanisms and machine science from
all over the world and served as a forum for presenting the achievements and most recent results in research and
education. Topics treated include conceptual design, kinematics and dynamics, modeling and simulation, synthesis and
optimization, command and control, current trends in education in this field, applications in high-tech products. The
papers presented at this conference were subjected to a peer-review process to ensure the quality of the paper, the
engineering significance, the soundness of results and the originality of the paper. The accepted papers fulfill these
criteria and make the proceedings unique among the publications of this type.
This volume presents the proceedings of the Joint International Conference of the XII International Conference on
Mechanisms and Mechanical Transmissions (MTM) and the XXIII International Conference on Robotics (Robotics ’16),
that was held in Aachen, Germany, October 26th-27th, 2016. It contains applications of mechanisms and transmissions
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in several modern technical fields such as mechatronics, biomechanics, machines, micromachines, robotics and
apparatus. In connection with these fields, the work combines the theoretical results with experimental testing. The book
presents reviewed papers developed by researchers specialized in mechanisms analysis and synthesis, dynamics of
mechanisms and machines, mechanical transmissions, biomechanics, precision mechanics, mechatronics,
micromechanisms and microactuators, computational and experimental methods, CAD in mechanism and machine
design, mechanical design of robot architecture, parallel robots, mobile robots, micro and nano robots, sensors and
actuators in robotics, intelligent control systems, biomedical engineering, teleoperation, haptics, and virtual reality.
Spatial reasoning and planning is a core constituent in robotics, graphics, computer-aided design, and geographic
information systems. After a review of previous work in the related areas, Liu and Daneshmend present a unified
framework for qualitative spatial representation and reasoning. This paves the way for a generation of solutions to spatial
problems where the geometric knowledge is imprecise. Many graphical illustrations and detailed algorithm descriptions
help the reader to comprehend the solution paths and to develop their own applications. The book is written as a selfcontained text for researchers and graduate students. The methodologies, algorithmic details, and case studies
presented can be used as course material as well as a convenient reference.
The First International Symposium on the Education in Mechanism and Machine Science (ISEMMS 2013) aimed to create a stable
platform for the interchange of experience among researches of mechanism and machine science. Topics treated include
contributions on subjects such as new trends and experiences in mechanical engineering education; mechanism and machine
science in mechanical engineering curricula; MMS in engineering programs, such as, for example, methodology, virtual labs and
new laws. All papers have been rigorously reviewed and represent the state of the art in their field.
Especially designed as self-sustaining oscillating systems, resonant robotic systems use the natural modes of oscillation of
electromechanical modules for their movements. In fact, manipulator systems built on these principles demonstrate recordbreaking characteristics in performance. The authors summarize the results and experience of research on, and development of,
resonant robotic systems. For the readers convenience, a presentation of design concepts is followed by solutions to new
dynamical and control problems. The book is intended for designers, researchers and graduate students.
This book is of interest to researchers wanting to know more about the latest topics and methods in the fields of the kinematics,
control and design of robotic systems. The papers cover the full range of robotic systems, including serial, parallel and cabledriven manipulators. The systems range from being less than fully mobile, to kinematically redundant, to over-constrained. The
book brings together 43 peer-reviewed papers. They report on the latest scientific and applied achievements. The main theme that
connects them is the movement of robots in the most diverse areas of application.
This is the first book of a series that will focus on MMS (Mechanism and Machine Science). This book also presents IFToMM, the
International Federation on the Promotion of MMS and its activity. This volume contains contributions by IFToMM officers who are
Chairs of member organizations (MOs), permanent commissions (PCs), and technical committees (TCs), who have reported their
experiences and views toward the future of IFToMM and MMS. The book is composed of three parts: the first with general
considerations by high-standing IFToMM persons, the second chapter with views by the chairs of PCs and TCs as dealing with
specific subject areas, and the third one with reports by the chairs of MOs as presenting experiences and challenges in national
and territory communities. This book will be of interest to a wide public who wish to know the status and trends in MMS both at
international level through IFToMM and in national/local frames through the leading actors of activities. In addition, the book can
be considered also a fruitful source to find out “who’s who” in MMS, historical backgrounds and trends in MMS developments, as
well as for challenges and problems in future activity by IFToMM community and in MMS at large.
This fascinating book will be of as much interest to engineers as to art historians, examining as it does the evolution of machine
design methodology from the Renaissance to the Age of Machines in the 19th century. It provides detailed analysis, comparing
design concepts of engineers of the 15th century Renaissance and the 19th century age of machines from a workshop tradition to
the rational scientific discipline used today.
A fully illustrated reference book giving an easy-to-understand introduction to compliant mechanisms A broad compilation of
compliant mechanisms to give inspiration and guidance to those interested in using compliant mechanisms in their designs, the
Handbook of Compliant Mechanisms includes graphics and descriptions of many compliant mechanisms. It comprises an
extensive categorization of devices that can be used to help readers identify compliant mechanisms related to their application. It
also provides chapters on the basic background in compliant mechanisms, the categories of compliant mechanisms, and an
example of how the Compendium can be used to facilitate compliant mechanism design. Fully illustrated throughout to be easily
understood and accessible at introductory levels Covers all aspects pertaining to classification, elements, mechanisms and
applications of compliant mechanisms Summarizes a vast body of knowledge in easily understood diagrams and explanations
Helps readers appreciate the advantages that compliant mechanisms have to offer Practical approach is ideal for potential
practitioners who would like to realize designs with compliant mechanisms, members and elements Breadth of topics covered also
makes the book a useful reference for more advanced readers Intended as an introduction to the area, the Handbook avoids
technical jargon to assist non engineers involved in product design, inventors and engineers in finding clever solutions to problems
of design and function.
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