Lecture Notes in Artificial Intelligence

Subseries of Lecture Notes in Computer Science

LNAI Series Editors

Randy Goebel
University of Alberta, Edmonton, Canada

Yuzuru Tanaka
Hokkaido University, Sapporo, Japan

Wolfgang Wahlster
DFKI and Saarland University, Saarbriicken, Germany

LNAI Founding Series Editor

Joerg Siekmann
DFKI and Saarland University, Saarbriicken, Germany

10463



More information about this series at http://www.springer.com/series/1244


http://www.springer.com/series/1244

YongAn Huang - Hao Wu
Honghai Liu - Zhouping Yin (Eds.)

Intelligent Robotics
and Applications

10th International Conference, ICIRA 2017
Wuhan, China, August 16-18, 2017
Proceedings, Part II

@ Springer



Editors

YongAn Huang

School of Mechanical Science
and Engineering

Huazhong University of Science
and Technology

Wuhan

China

Hao Wu
School of Mechanical Science
and Engineering

Honghai Liu

Institute of Industrial Research
University of Portsmouth
Portsmouth

UK

Zhouping Yin

School of Mechanical Science
and Engineering

Huazhong University of Science
and Technology

Huazhong University of Science Wuhan
and Technology China

Wuhan

China

ISSN 0302-9743 ISSN 1611-3349  (electronic)
Lecture Notes in Artificial Intelligence

ISBN 978-3-319-65291-7 ISBN 978-3-319-65292-4  (eBook)
DOI 10.1007/978-3-319-65292-4

Library of Congress Control Number: 2017948191
LNCS Sublibrary: SL7 — Atrtificial Intelligence

© Springer International Publishing AG 2017, corrected publication 2017

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the
material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology now
known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this book are
believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the editors
give a warranty, express or implied, with respect to the material contained herein or for any errors or
omissions that may have been made. The publisher remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Printed on acid-free paper
This Springer imprint is published by Springer Nature

The registered company is Springer International Publishing AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland



Preface

The International Conference on Intelligent Robotics and Applications (ICIRA 2017)
was held at Huazhong University of Science and Technology (HUST), Wuhan, China,
during August 16—18, 2017. ICIRA 2017 was the 10th event of the conference series,
which focuses on: (a) fundamental robotics research, including a wide spectrum
ranging from the first industrial manipulator to Mars rovers, and from surgery robotics
to cognitive robotics, etc.; and (b) industrial and real-world applications of robotics,
which are the force driving the research further.

This volume of Lecture Notes in Computer Science contains the papers that were
presented at ICIRA 2017. The regular papers in this volume were selected from more
than 350 submissions covering various topics on scientific methods and industrial
applications for intelligent robotics, such as soft and liquid-metal robotics, rehabilita-
tion robotics, robotic dynamics and control, robot vision and application, robotic
structure design and mechanism, robot learning, bio-inspired robotics, human—-machine
interaction, space robotics, mobile robotics, intelligent manufacturing and metrology,
benchmarking and measuring service robots, real-world applications, and so on. Papers
describing original works on abstractions, algorithms, theories, methodologies, and
case studies are also included in this volume. Each submission was reviewed by at least
two Program Committee members, with the assistance of external referees. The authors
of the papers and the plenary and invited speakers come from the following countries
and areas: Australia, Austria, China, Cyprus, Germany, Hong Kong, Japan, Korea,
Singapore, Spain, Switzerland, UK, and USA.

We wish to thank all who made this conference possible: the authors of the sub-
missions, the external referees (listed in the proceedings) for their scrupulous work, the
six invited speakers for their excellent talks, the Advisory Committee for their guidance
and advice, and the Program Committee and the Organizing Committee members for
their rigorous and efficient work. Sincere thanks also go to the editors of the Lecture
Notes in Computer Science series and Springer for their help in publishing this volume
in a timely manner.

In addition, we greatly appreciate the following organizations for their support:

National Natural Science Foundation of China

School of Mechanical Science and Engineering, HUST

State Key Laboratory of Digital Manufacturing Equipment and Technology, China
State Key Laboratory of Robotic Technology and System, China

State Key Laboratory of Mechanical System and Vibration, China

State Key Laboratory of Robotics, China

August 2017 YongAn Huang
Hao Wu

Honghai Liu

Zhouping Yin



The original version of the book was revised:
For detailed information please see Erratum.
The Erratum to these chapters is available at
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