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About this Series

The Smart Innovation, Systems and Technologies book series encompasses the topics
of knowledge, intelligence, innovation and sustainability. The aim of the series is to
make available a platform for the publication of books on all aspects of single and
multi-disciplinary research on these themes in order to make the latest results available
in a readily-accessible form. Volumes on interdisciplinary research combining two or
more of these areas is particularly sought.

The series covers systems and paradigms that employ knowledge and intelligence in
a broad sense. Its scope is systems having embedded knowledge and intelligence, which
may be applied to the solution ol world problems in industry, the environment and the
community. It also focusses on the knowledge-transfer methodologies and innovation
strategies employed to make this happen effectively. The combination of intelligent
systems tools and a broad range of applications introduces a need for a synergy of dis-
ciplines from science, technology, business and the humanities. The series will include
conference proceedings, edited collections, monographs, handbooks. reference books,
and other relevant types of book in areas of science and technology where smart systems
and technologies can offer innovative solutions.

High quality content is an essential feature for all book proposals accepted for the
series. It is expected that editors of all accepted volumes will ensure that contributions
are subjected to an appropriate level of reviewing process and adhere to KES quality
principles.



Foreword

The present volume is an outcome, in the form of proceedings, of the 2nd
International Conference on Advanced Computing. Networking and Informatics, St.
Thomas’ College of Engineering and Technology. Kolkata, India, June 24-26,2014. As
the name of the conference implies, the articles included herein cover a wide span of
disciplines ranging, say, from pattern recognition. machine learning, image processing,.
data mining and knowledge discovery, soft computing, distributed computing, cloud
computing, parallel and distributed networks, optical communication, wireless sensor
networks, routing protocol and architecture to data privacy preserving, cryptology and
data security, and internet computing. Each discipline, itself, has its own challenging
problems and issues. Some of them are relatively more matured and advanced in the-
ories with several proven application domains, while others fall in recent thrust areas.
Interestingly, there are several articles. as expected, on symbiotic integration of more
than one discipline, e.g., in designing intelligent networking and computing systems
such as forest fire detection using wireless sensor network, minimizing call routing cost
with assigned cell in wireless network, network intrusion detection system, determining
load balancing strategy in cloud computing, and side lobe reduction and beam-width
control, where the significance of pattern recognition, evolutionary strategy and soft
computing has been demonstrated. This kind of interdisciplinary research is likely to
grow significantly, and has strong promise in solving real life challenging problems.

The proceedings are logically split in two homogeneous volumes, namely, Advanced
Computing and Informatics (vol. 1) and Wireless Networks and Security (vol. 2) with
81 and 67 articles respectively. The volumes fairly represent a state-of-the art of the
research mostly being carried out in India in these domains, and are valued-additions to
the current era of computing and knowledge mining.



Vi Foreword

The conference committee, editors, and the publisher deserve congratulations for
organizing the event (ICACNI-2014) which is very timely, and bringing out the archival
volumes nicely as its output.
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Kolkata, April 2014 Sankar K. Pal
Distinguished Scientist and former Director

Indian Statistical Institute



Message from the Honorary General Chair

It gives me great pleasure to introduce the /nternational Conference on Advanced Com-
puting, Networking and Informatics (ICACNI 2014) which will be held at St. Thomas”
College of Engineering and Technology. Kolkata during June 24-26, 2014. ICACNI is
just going to cross its second year, and during this small interval of time it has attracted
a large audience. The conference received over 650 submissions of which only 148 pa-
pers have been accepted for presentation. I am glad to note that ICACNI involved top
researchers from 26 different countries as advisory board members, program committee
members and reviewers. It also received papers from 10 different countries.

ICACNI offers an interesting forum for researchers of three apparently diverse dis-
ciplines: Advanced Computing, Networking and Informatics, and attempts to focus on
engineering applications, covering security, cognitive radio, human-computer interfac-
ing among many others that greatly rely on these cross-disciplinary research outcomes.
The accepted papers are categorized into two volumes, of which volume | includes
all papers on advanced computing and informatics, while volume 2 includes accepted
papers on wireless network and security. The volumes will be published by Springer-
Verlag.

The conference includes plenary lecture, key-note address and four invited sessions
by eminent scientists from top Indian and foreign research/academic institutes. The
lectures by these eminent scientists will provide an ideal platform for dissemination
of knowledge among researchers, students and practitioners. I take this opportunity
to thank all the participants, including the keynote, plenary and invited speakers, re-
viewers, and the members of different committees in making the event a grand success.



VIII Message from the Honorary General Chair

Thanks are also due to the various Universities/Institutes for their active support towards
this endeavor, and lastly Springer-Verlag for publishing the proceedings under their
prestigious Smart [nnovation. Systems and Technologies (SIST) series.

Wish the participants an enjoyable and productive stay in Kolkata.

( Zi J{?zﬁf;l\ "/\'\*‘ ¢ /—
Kolkata, April 2014 Dwijesh Dutta Majumder

Honorary General Chair
ICACNI -2014



Preface

The twenty first century has witnessed a paradigm shift in three major disciplines of
knowledge: 1) Advanced/Innovative computing ii) Networking and wireless Commu-
nications and iii) informatics. While the first two are complete in themselves by their
titles, the last one covers several sub-disciplines involving geo-, bio-, medical and cog-
nitive informatics among many others. Apparently. the above three disciplines of knowl-
edge are complementary and mutually exclusive but their convergence is observed in
many real world applications, encompassing cyber-security, internet banking, health-
care, sensor networks, cognitive radio, pervasive computing and many others.

The International Conference on Advanced Computing, Networking and Infor-
matics (ICACNI) is aimed at examining the convergence of the above three modern
disciplines through interactions among three groups of people. The first group com-
prises leading international researchers, who have established themselves in one of
the above three thrust areas. The plenary, the keynote lecture and the invited talks are
organized to disseminate the knowledge of these academic experts among young re-
searchers/practitioners of the respective domain. The invited talks are also expected to
inspire young researchers to initiate/orient their research in respective fields. The second
group of people comprises Ph.D./research students, working in the cross-disciplinary
areas, who might be benefited from the first group and at the same time may help cre-
ating interest in the cross-disciplinary research areas among the academic community,
including young teachers and practitioners. Lastly. the group comprising undergradu-
ate and master students would be able to test the feasibility of their research through
feedback of their oral presentations.

ICACNI is just passing its second birthday. Since its inception, it has attracted
a wide audience. This year, for example, the program committee of ICACNI received
as many as 646 papers. The acceptance rate is intentionally kept very low to ensure a
quality publication by Springer. This year, the program committee accepted only 148
papers from these 646 submitted papers. An accepted paper has essentially received
very good recommendation by at least two experts in the respective field.

To maintain a high standard of ICACNI, researchers from top international
research laboratories/universities have been included in both the advisory committee
and the program committee. The presence of these great personalities has helped the



X Preface

conference to develop its publicity during its infancy and promote it quality through an
academic exchange among top researchers and scientific communities.

The conference includes one plenary session. one keynote address and four
invited speech sessions. It also includes 3 special sessions and 21 general sessions (al-
together 24 sessions) with a structure of 4 parallel sessions over 3 days. To maintain
good question-answering sessions and highlight new research results arriving from the
sessions, we selected subject experts {rom specialized domains as session chairs for
the conference. ICACNI also involved several persons to nicely organize registration,
take care of finance, hospitality of the authors/audience and other supports. To have a
closer interaction among the people of the organizing committee, all members of the
organizing committee have been selected from St. Thomas’ College of Engineering and
Technology.

The papers that passed the screening process by at least two reviewers, well-
formatted and nicely organized have been considered for publication in the Smart In-
novations Systems Technology (SIST) series of Springer. The hard copy proceedings
include two volumes, where the first volume is named as Advanced Computing and In-
Jformatics and the second volume is named as Wireless Networks and Security. The two
volumes together contain 148 papers of around eight pages each (in Springer LNCS
format) and thus the proceedings is expected to have an approximate length of 1184
pages.

The editors gratefully acknowledge the contribution of the authors and the en-
tire program committee without whose active support the proceedings could hardly
attain the present standards. They would like to thank the keynote speaker, the plenary
speaker, the invited speakers and also the invited session chairs, the organizing chair
along with the organizing committee and other delegates for extending their support in
various forms to ICACNI-2014. The editors express their deep gratitude to the Honorary
General Chair, the General Chair, the Advisory Chair and the Advisory board members
for their help and support to ICACNI-2014. The editors are obliged to Prof. Lakhmi C.
Jain, the academic series editor of the SIST series, Springer and Dr. Thomas Ditzinger,
Senior Editor, Springer, Heidelberg for extending their co-operation in publishing the
proceeding in the prestigious SIST series of Springer. They also like to mention the
hard efforts of Mr. Indranil Dutta of the Machine Intelligence Unit of ISI Kolkata
for the editorial support. The editors also acknowledge the technical support they re-
ceived from the students of ISI, Kolkata and Jadavpur University and also the faculty of
NIT Rourkela and St. Thomas’ College of Engineering and Technology without which
the work could not be completed in right time. Lastly, the editors thank Dr. Sailesh
Mukhopadhyay, Prof. Gautam Banerjee and Dr. Subir Chowdhury of St. Thomas™ Col-
lege of Engineering and Technology for their support all the way long to make this
conference a success.

Kolkata Malay Kumar Kundu
April 14,2014 Durga Prasad Mohapatra
Amit Konar

Aruna Chakraborty
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