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Wroclaw University of Technology
Wroclaw
Poland

Raymond Kosala
Bina Nusantara University
Jakarta
Indonesia

ISSN 0302-9743 ISSN 1611-3349 (electronic)
Lecture Notes in Artificial Intelligence
ISBN 978-3-319-15704-7 ISBN 978-3-319-15705-4 (eBook)
DOI 10.1007/978-3-319-15705-4

Library of Congress Control Number: 2015932661

LNCS Sublibrary: SL7 – Artificial Intelligence

Springer Cham Heidelberg New York Dordrecht London
c© Springer International Publishing Switzerland 2015

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, broad-
casting, 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.

Printed on acid-free paper

Springer International Publishing AG Switzerland is part of Springer Science+Business Media
(www.springer.com)



Preface

ACIIDS 2015 was the seventh event in the series of international scientific conferences
for research and applications in the field of intelligent information and database sys-
tems. The aim of ACIIDS 2015 was to provide an internationally respected forum for
scientific research in the technologies and applications of intelligent information and
database systems. ACIIDS 2015 was co-organized by Bina Nusantara University, In-
donesia and Wrocław University of Technology, Poland in cooperation with Ton Duc
Thang University, Vietnam and Quang Binh University, Vietnam, and with IEEE In-
donesia Section and IEEE SMC Technical Committee on Computational Collective In-
telligence as patrons of the conference. It took place in Bali, Indonesia during March
23–25, 2015.

Conferences of series ACIIDS have been well established. The first two events,
ACIIDS 2009 and ACIIDS 2010, took place in Dong Hoi City and Hue City in Vietnam,
respectively. The third event, ACIIDS 2011, took place in Daegu, Korea, while the
fourth event, ACIIDS 2012, took place in Kaohsiung, Taiwan. The fifth event, ACIIDS
2013, was held in Kuala Lumpur in Malaysia while the sixth event, ACIIDS 2014, was
held in Bangkok in Thailand.

We received more than 300 papers from about 40 countries all over the world. Each
paper was peer reviewed by at least two members of the International Program Commit-
tee and International Reviewer Board. Only 117 papers with the highest quality were
selected for oral presentation and publication in the two volumes of the ACIIDS 2015
proceedings.

Papers included in the proceedings cover the following topics: semantic web, social
networks and recommendation systems, text processing and information retrieval, intel-
ligent database systems, intelligent information systems, decision support and control
systems, machine learning and data mining, multiple model approach to machine learn-
ing, innovations in intelligent systems and applications, artificial intelligent techniques
and their application in engineering and operational research, machine learning in bio-
metrics and bioinformatics with applications, advanced data mining techniques and ap-
plications, collective intelligent systems for e-market trading, technology opportunity
discovery and collaborative learning, intelligent information systems in security and de-
fense, analysis of image, video and motion data in life sciences, augmented reality and
3D media, cloud-based solutions, Internet of things, big data, and cloud computing.

Accepted and presented papers highlight new trends and challenges of intelligent
information and database systems. The presenters showed how new research could lead
to new and innovative applications. We hope you will find these results useful and in-
spiring for your future research.

We would like to express our sincere thanks to the Honorary Chairs, Prof. Har-
janto Prabowo (Rector of the Bina Nusantara University, Indonesia) and Prof. Tadeusz
Więckowski (Rector of the Wrocław University of Technology, Poland) for their
supports.



VI Preface

Our special thanks go to the Program Chairs, Special Session Chairs, Organizing
Chairs, Publicity Chairs, and Local Organizing Committee for their work for the con-
ference. We sincerely thank all members of the International Program Committee for
their valuable efforts in the review process which helped us to guarantee the highest
quality of the selected papers for the conference. We cordially thank the organizers and
chairs of special sessions which essentially contributed to the success of the conference.

We also would like to express our thanks to the Keynote Speakers (Prof. Nikola
Kasabov, Prof. Suphamit Chittayasothorn, Prof. Dosam Hwang, and Prof. Satryo Soe-
mantri Brodjonegoro) for their interesting and informative talks of world-class standard.

We cordially thank our main sponsors, Bina Nusantara University (Indonesia),
Wrocław University of Technology (Poland), Ton Duc Thang University (Vietnam)
Quang Binh University (Vietnam), and patrons: IEEE Indonesia Section and IEEE SMC
Technical Committee on Computational Collective Intelligence. Our special thanks are
due also to Springer for publishing the proceedings, and to other sponsors for their kind
supports.

We wish to thank the members of the Organizing Committee for their very sub-
stantial work and the members of the Local Organizing Committee for their excellent
work.

We cordially thank all the authors for their valuable contributions and other partic-
ipants of this conference. The conference would not have been possible without their
supports.

Thanks are also due to many experts who contributed to making the event a success.

March 2015 Ngoc Thanh Nguyen
Bogdan Trawiński
Raymond Kosala
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Grażyna Brzykcy Poznań University of Technology, Poland
The Duy Bui VNU University of Engineering and Technology,

Vietnam
Robert Burduk Wrocław University of Technology, Poland
David Camacho Universidad Autónoma de Madrid, Spain
Frantisek Capkovic Institute of Informatics, Slovak Academy

of Sciences, Slovakia
Oscar Castillo Tijuana Institute of Technology, Mexico
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Andrzej Ruciński University of New Hampshire, USA
Henry Salveraj University of Nevada-Las Vegas, USA
Edward Szczerbicki University of Newcastle, Australia
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OE{OFHM=FI?J�LEOHMDIZOROFGC

� ���	��������

�'������(!:�3��3:���5�'3:: !���!49)���)"�'(!�3�3!:��'�::��!("�9!+
����'��%��!���3��"���!� 9"3�����4��!:3�%�":�4!�":-3����!�'�9"!�3���!
4�3")9�:3:+��!���(!:�3����:�� :!4��!�3�):!�9���3���'3� ::!���':+����!
!�����3�:!���'%��!�'!43��!4"�::4 !��!���(!:�3��3:�9� ������'3""3���!'
)!�'�'�9� ��93""3�����+23��3���3:� �9!'%�9� ������'3""3���!')!�'
�'�9� ��+�93""3������'!4 !����!"�:�3���!�!�3�"!��!'��3��� ¡+��!
���(!:�3���":���:�!(��3�!3�����:3��!�"��%!��3'���!��%��4:��3�":!���':+
¢!�'���"3����3�3!:'!£ 3'!:�' �� '!4��::�'��:��'���3��:):�!�:��"!::!�

��!"!�!"�����(!:�3����¡+��!:):�!����9!9�:!4��'�3":):�!��'��9 :
:):�!�+��!9 ::):�!�3:���!���""!4�:��!8 :���34�'��:3�¤8��¥:):�!�+
��!'�3"¦9�:!4:):�!���:"�'(!'�����3�)%9 �'!£ 3'!:"��(!'4!�!"���!���3�!
��4�3(�!'��:�+����!���!':34!%��!8��:):�!���::��""!'�����3�)%9 �
'!£ 3'!::��'�!'4!�!"���!���3�!��4"�-!'��:�+
��!�4���3��'��!����!8��:):�!�3:�3(�!'������������!'�3"¦9�:!4

:):�!�:3��!��!"�:�4!��4!+��!�4���3��'��!:����!9���:):�!�:�'!:��-�
3�&3(+ +

§̈©ª«¬®̄«°±̄«²±¬³²́ µ¶·́¬̧¹¬®©º¬±»̄«́²¼.½$¾
¿ÀÁÀ¿®¶Â̄ ±̄²́À/Ã¼̧À1ÄÅÆ°°Ç©.½$¾Èµ²«±°°ÈÉ¿Å°Ê½$.ÈªªÀ7ÊËÌÍ½ÎÈ.½$¾À
ÇÏ°Ä$½À$½½ÎÐÊÎËÑ7Ñ7$ÊÑ$¾Î½¾ÑÍ7Ê

ÒÓÓÔÕÖ××ØÙÚØÛÜÚÛÝÞ×ßàÚßààá×âáãäåäåßâäßæáàæäçèåâ

FEG
Typewriter

FEG
Typewriter

FEG
Typewriter
Chapter Intelligent Information and Database SystemsVolume 9012 of the series Lecture Notes in Computer Science pp. 398-407



���������	
���������������	������	��������� ���

���� ���� ���� ���� ���� ���� ����
�

��

��

���

���

���

� !"#
$
%&
' 
"(
)*
(+
,#
- 
&
#(
./
(0
1 
"!
-.
)/

2!.34'!# 5

6274'!# 5

89:;<;�=��>�?�	��@�A���B�������=��	���?���@��@C
�?���@B>?��D�	���
B�	��������������D	����=����?�E�F

GHIHJKHHLMNHONPKMKQRSTUMVMKRWHXOYHMZJMKLV[NXMKJ\[KRO]X _̂_̀a
UQRMVMKRW]M[HLLROUJHXMGHIHJKHSTUaSV _̂b̀cUJHXMGHIHJKHHLJRHOVQHMb̂
[NJJ]ONJMY]KQbd_IWe\MYHVLRXfKQ]XKNKHLaUHeLRbL]MKMKQRWNXKQLVX\WeRJ
NgPHMMRXfRJMNgUJHXMGHIHJKH]X _̂bha

ijklm<;�=�n>�?�	������=����������	����	���o�p�	������>�?�	��D�		�@�	�
��qrs�

tuvvwxuv yz{ |}~ �zv ��v �z� y�{

� ������� ������� ������� ������� ������� �������
� ������ ������ ������ ������ ������ ������
� ������ ������ ������ ������ ������ ������
� ������ ������ ������ ������ ������ ������
� ������ ������ ������ ������ ������ ������
� ������ ������� ������� ������� ������� �������

tuvvwxuv y�� ��� �}� ��� �u� �}�

� ������ ������� ������� ������� ������� �������
� ������ ������ ������ ������ ������ ������
� ������ ������ ������ ������ ������ ������
� ������ ������ ������ ������ ������ ������
� ������ ������ ������ ������ ������ ������
� ������� ������� ������� ������� ������� �������

�u�v�}���������vz{��z�zv�z��u�wx�

UQRKJHXMPNJKHK]NXMVMKRW[HXeRO]�]ORO]XKNKYNM\e�MVMKRWM KQRM\PPLV�
M]ORMVMKRWHXOKQRORWHXO�M]ORMVMKRWaUQRKJHXMPNJKHK]NXMVMKRWMQN\LOeR
ORM]fXROKNeHLHX[RKQR[HPH[]KVNgKQReNKQM\e�MVMKRWMa¡gKQRLR�RLNgORWHXO
]MQ]fQRJcKQRXKQRLR�RLNgMRJ�][RNgKQRMVMKRWY]LLOJNPa¡gKQRLR�RLNgKQR
M\PPLV]MQ]fQRJcKQRMVMKRWWHVeRXNKNPRJHK]XfR¢[]RXKLVa£NJKQ]MJRHMNXc
WNX]KNJ]XfKQRKYNM]ORMNgKQRKJHXMPNJKHK]NXMVMKRW]M]WPNJKHXKgNJORM]fX]Xf
H[NMK�R¤R[K]�RMVMKRWa



��� ��������	
�
�
���

����������������������������������������������������� !�������
����������"���������#���������$%���������#���&'������ ���(���
�#")�������������������)����#����)��������*����!���� ���&'���+
���,��������������������)����#�������������$��")�(��������!"�
���������)���,�����)���������,����)�����-��"��.���������,/�����0-./1
23456$7�!���� ���������,�����������,���������8��������������$���!��9
��������������������������,������#�����������,��)���,����)���������
������:)��$
;���������)���)��������"������#�����������������������,�������9

�����,�"<����)���,����)���������$%������������ ������������!���"�
#)��������������#�����������,&'������,���$
'�#������2=6��������������������9������������#�����)����"<����

������+����)����>��,���?����������@������.����,�������,������$����
�����������!������������!��9A���)���#������������������#�����
�)���#���)���,���#+��,���>��,���*���)���#���������;��9�������#��
�������,�����������#����)��������*������)���#�������������)��
�����������������#���������$%��������� '�#$2B6��)��������,�����������
)���,�������������������#�����������$���������������9�������������
��������$������9��,�������������!������A�������,���"��9,��)�������+
������,������ ������������������,������ �������������#��������,����
���������,��C����������,������*����������,�����������,��,������)���,
����9��������$
%��������� '�#$2DE6������������,������#�����������,������)���#

�������,��(�!$'�#������2DD6����)��������9��,�)������������)�����
�����������$'�#������2DF6�����������+������������������,��G����������+
#���$
%�����!��9 !���������������#����)����,����)�"���#������,������

&'�������$�������������������)���,����)���������������:)��!����
���������,���������������������9��"�"��9,��)���)"����������,�������$
H�����)������#����!��,��,�������A.�8��+"����G�������/�,��������,������
2DI6 -��"�����+;���)9�!�+-���"��,��,������2D36 ��������8������������
C������,2DJ6$

K LMNOPQR
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