
Special Issue for the International Association of 
Engineers Conferences 2015

IAENG TRANSACTIONS ON
ENGINEERING SCIENCES

 I
A

E
N

G
 T

ra
ns

ac
tio

ns
 o

n 
E

ng
in

ee
ri

ng
 S

ci
en

ce
s 

D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
65

.7
3.

19
2.

9 
on

 0
9/

10
/1

8.
 R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



May 2, 2013 14:6 BC: 8831 - Probability and Statistical Theory PST˙ws

This page intentionally left blankThis page intentionally left blank

 I
A

E
N

G
 T

ra
ns

ac
tio

ns
 o

n 
E

ng
in

ee
ri

ng
 S

ci
en

ce
s 

D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
65

.7
3.

19
2.

9 
on

 0
9/

10
/1

8.
 R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



Editors

Sio-Iong Ao
International Association of Engineers, Hong Kong

Alan Hoi-shou Chan
City University of Hong Kong, Hong Kong

Hideki Katagiri
Kanagawa University, Japan

Li Xu
Zhejiang University, China

Special Issue for the International Association of 
Engineers Conferences 2015

IAENG TRANSACTIONS ON
ENGINEERING SCIENCES

NEW JERSEY  •  LONDON  •  SINGAPORE  •  BEIJING  •  SHANGHAI  •  HONG KONG  •  TAIPEI   •  CHENNAI •  TOKYO

World Scientific

 I
A

E
N

G
 T

ra
ns

ac
tio

ns
 o

n 
E

ng
in

ee
ri

ng
 S

ci
en

ce
s 

D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
65

.7
3.

19
2.

9 
on

 0
9/

10
/1

8.
 R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



Published by

World Scientific Publishing Co. Pte. Ltd.
5 Toh Tuck Link, Singapore 596224
USA office:  27 Warren Street, Suite 401-402, Hackensack, NJ 07601
UK office:  57 Shelton Street, Covent Garden, London WC2H 9HE

Library of Congress Cataloging-in-Publication Data
Names: Ao, Sio-Iong, editor. | Chan, Alan Hoi-shou, editor. | Katagiri, Hideki, editor. | 
 Xu, Li (Engineer), editor. | International Association of Engineers, sponsoring body. | 
 International Multi-Conference of Engineers and Computer Scientists (2015 : Hong Kong,   
 China), author. | World Congress on Engineering (2015 : London, Eng.), author.
Title: Special issue for the International Association of Engineers conferences 2015 / 
 edited by Sio-Iong Ao (International Association of Engineers, Hong Kong), 
 Alan Hoi-shou Chan (City University of Hong Kong, Hong Kong), 
 Hideki Katagiri (Hiroshima University, Japan) & Li Xu (Zhejiang University, China).
Other titles: Transactions on engineering sciences
Description: [Hackensack?] New Jersey : World Scientific, [2016] | 
 Series: IAENG transactions on engineering sciences | Revised papers from the 
 International Multiconference of Engineers and Computer Scientists (IMECS 2015), 
 Hong Kong, March 18–20, 2015 and World Congress on Engineering (WCE 2015), 
 London, UK, July 1–3, 2015. | Includes bibliographical references.
Identifiers: LCCN 2016017726 | ISBN 9789813142718 (hc : alk. paper)
Subjects: LCSH: Engineering--Congresses. | Computer science--Congresses.
Classification: LCC TA5 .S664 2016 | DDC 620--dc23
LC record available at https://lccn.loc.gov/2016017726

British Library Cataloguing-in-Publication Data
A catalogue record for this book is available from the British Library.

Copyright © 2017 by World Scientific Publishing Co. Pte. Ltd. 

All rights reserved. This book, or parts thereof, may not be reproduced in any form or by any means, 
electronic or mechanical, including photocopying, recording or any information storage and retrieval 
system now known or to be invented, without written permission from the publisher.

For photocopying of material in this volume, please pay a copying fee through the Copyright Clearance 
Center, Inc., 222 Rosewood Drive, Danvers, MA 01923, USA. In this case permission to photocopy 
is not required from the publisher.

Desk Editor: V. Vishnu Mohan

Typeset by Stallion Press
Email: enquiries@stallionpress.com

Printed in Singapore

Vishnu Mohan - IAENG Transactions on Engineering Sciences.indd   1 17-06-16   4:47:00 PM

 I
A

E
N

G
 T

ra
ns

ac
tio

ns
 o

n 
E

ng
in

ee
ri

ng
 S

ci
en

ce
s 

D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 1
65

.7
3.

19
2.

9 
on

 0
9/

10
/1

8.
 R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.



July 18, 2016 11:11 IAENG Transactions on Engineering Sciences 9in x 6in b2522-fm page v

v

PREFACE

Two large international conferences on Advances in Engineering Sciences
were held in Hong Kong, March 18–20, 2015, under the International
MultiConference of Engineers and Computer Scientists (IMECS 2015), and
in London, U.K., 1–3 July, 2015, under the World Congress on Engineering
2015 (WCE 2015) respectively. The IMECS 2015 and WCE 2015 are orga-
nized by the International Association of Engineers (IAENG). IAENG is a
non-profit international association for the engineers and the computer sci-
entists, which was founded originally in 1968 and has been undergoing rapid
expansions in recent few years. The conferences serve as good platforms for
the engineering community to meet with each other and to exchange inno-
vative research ideas. The conferences have also struck a balance between
theoretical and application development. The conference committees have
been formed with over six hundred committee members who are mainly
research center heads, faculty deans, department heads, professors, and re-
search scientists from over 30 countries with committee member details
available at:

http://www.iaeng.org/IMECS2015/committee.html
http://www.iaeng.org/WCE2015/committee.html

The conferences are truly international meetings with a high level of par-
ticipation from many countries. The response that we have received for the
congresses is excellent. There have been more than six hundred manuscript
submissions for the IMECS 2015. All submitted papers have gone through
the peer review process and the overall acceptance rate is 50.73%. For the
WCE 2015, there have been more than seven hundred manuscript submis-
sions. All submitted papers have gone through the peer review process and
the overall acceptance rate is 50.63%.

This volume contains 35 revised and extended research articles
written by prominent researchers participating in the conferences. Top-
ics covered include engineering mathematics, computer science, electrical
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engineering, manufacturing engineering, industrial engineering, and
industrial applications. The book offers the state of the art of tremendous
advances in engineering sciences and also serves as an excellent reference
work for researchers and graduate students working with/on engineering
sciences.

Sio-Iong Ao
Alan Hoi-shou Chan

Hideki Katagiri
Li Xu
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