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Preface

Assembly, as one of the traditionally most difficult processes to automate, is being
transformed by the advances in informatics technologies. Technological developments
such as big data analytics, intelligent and autonomous machines and systems, smart
devices, and the Industrial Internet of Things (IIoT) have been identified as key for how
future assembly systems are designed and deployed.

This book includes a selected set of papers presented at the 8th International Pre-
cision Assembly Seminar (IPAS 2018) held in Chamonix, France, in January 2018.
The International Precision Assembly Seminar, which was first held in 2003, was
conceived by the European Thematic Network Assembly-Net with the objective of
providing a forum for the precision assembly community to share the latest research
results, discuss new ideas in a wide range of assembly theory and practice, and
demonstrate new industrial applications. Now in its eighth edition, the seminar has
become a traditional biennial international event bringing together researchers in pre-
cision assembly.

With every seminar the research program has evolved to better reflect new scientific
and industrial challenges. Originally started with a specific focus on micro-assembly
processes and systems, the scope of the seminar now includes precision assembly
topics in a wide range of product types, sizes, and volumes of manufacture. The
specific focus of the 8th IPAS 2018 seminar has been greatly influenced by the recent
developments in digital technologies for manufacturing and the Industry 4.0 research
agenda. The contributions therefore address a number of related research topics
including: machine vision and metrology for assembly operations, gripping and han-
dling technologies, numerical methods and planning in assembly, digital technologies
and Industry 4.0 applications, precision assembly methods, assembly systems and
platforms, human cooperation and machine learning.

The book is structured into five chapters. Chapter 1 addresses different aspects of
design and deployment of assembly systems with specific emphasis on architectures,
concepts, resource planning, and scheduling. Chapter 2 critically examines some of the
latest developments in human–robot interactions including novel solutions for auto-
mated disassembly, gesture-based programming, zone planning and machine
vision-based robot control. Some novel assembly process methods and models for
trade-off analysis in design for joining, fabrication, and assembly of piezo-ceramic fiber
array transducers and cloud-based data analytics framework for assembly are presented
in Chapter 3. Chapter 4 considers the impact of Industry 4.0 technologies in terms of
informatics-rich metrology, low-cost IIoT-enabled smart tools, informatics-enabled
assembly platforms, and impact of digital technologies for SMEs. Specific research
aspects of part handling and gripping are discussed in Chapter 5, including
micro-grippers design and control and methods for rigid body registration.



The seminar is sponsored by the International Federation of Information Processing
(IFIP) WG 5.5 and the International Institution of Production Engineering Research
(CIRP).

The organizers should like to express their gratitude to the members of the Inter-
national Advisory Committee for their support and guidance and to the authors of the
papers for their original contributions and enthusiastic and active participation in the
seminar. My special thanks go to Professor Luis Camarinha-Matos, chair of the IFIP
WG 5.5, and Professor J. W. Sutherland, chair of the STC-A of CIRP for their con-
tinuous support and encouragement. My special thanks also go to Ruth Strickland,
Nancy Martin, Florence Drouvin, and Sarah Hannon-Bland from the Institute for
Advanced Manufacturing of the University of Nottingham and Evelyne Roudier-Poirot
from the Tourist Office of Chamonix for handling the administrative aspects of the
seminar, putting the proceedings together, and managing the detailed liaison with the
publishers.

November 2018 Svetan Ratchev
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