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Preface

In the past few years, the computer science field has gone through several fundamental
changes to make computing useful in all aspects of life. State-of-the-art techniques and
computing paradigms based on research domains like big data, cloud computing, Internet
of Things, and machine learning are working as key technologies to bring comfort and
changes in one’s life. This volume contains 64 papers presented at the International
Conference on Advances in Computing and Data Sciences (ICACDS 2016) held during
November 11-12, 2016, and hosted by The Department of Computer Science and
Engineering, Krishna Engineering College, Ghaziabad (UP), India in association with
Special Interest group on Cyber Forensics of Computer Society of India.

ICACDS 2016 was an attempt to bring together researchers working in these
domains to share their knowledge and their work in front of others from around the
world. The conference was organized specifically to help the researchers, academics,
scientists and industry to derive benefits from the advances of next-generation com-
puting technologies. Invited speakers presented the latest developments and technical
solutions in the areas of advanced computing, communications, informatics, Internet of
Things (IoT), and data sciences and big data.

The Program Committee of ICACDS 2016 is extremely grateful to the authors
whose tremendous response to the call for papers resulted in over 500 papers being
submitted in five tracks in Advanced Computing, Data Sciences, Internet of Things,
Communications, and Informatics. All submitted papers went through a peer-review
process and finally 64 papers were accepted for publication in Springer’s CCIS series.
We are highly thankful to our potential reviewers for their efforts extended in finalizing
the high-quality papers.

The conference featured many distinguished personalities including Prof. Alexendar
Horse Norta, Tallinn University of Technology, Tallinn, Estonia; Prof. Ramesh Bansal,
University of Pretoria, South Africa; Prof. D.P. Mohaparta, NIT, Durgapur, India; Prof.
S.K. Mishra, Majmaah University, Saudi Arabia; Prof. Arun Sharma, Indira Gandhi
Delhi Technical University for Women, India; Mr. Anup Girdhar, CEO and Founder,
Sedulity Solutions & Technology, India, among many others. We are very grateful for
the participation of these speakers in making this conference a memorable event.

The Organizing Committee of ICACDS 2016 is indebted to Dr. Manoj Goel,
CAO-KIET Group, Dr. Narendra Kumar, Director, and Prof. S.B. Bajpayee, Dean of
Academic Affairs, for their confidence that they invested in us for organizing this
international conference. We also wish to thank all faculty members and staff of KEC
Ghaziabad for their support in organizing the conference and for making it a grand
success.



VI Preface

We would also like to thank the authors of all submitted papers for their hard work,
their adherence to the deadlines, and their patience with the review process. Our sincere
thanks to CSI, CSI SIG on Cyber-forensics, and DRDO for sponsoring the event.

May 2017 Mayank Singh
P.K. Gupta

Vipin Tyagi

Arun Sharma

Tuncer Oren

William I. Grosky



Steering Committee

Patron

Narendra Kumar

Honorary Chair
Shailendra Mishra

General Chair
Mayank Singh

Program Chair

Arun Sharma

Convener

Pradeep Kumar Gupta

Co-convener

Vipin Tyagi

Adyvisory Board Chair

Tuncer Oren

Organization

Krishna Engineering College, Ghaziabad, India

Majmaah University, Kingdom of Saudi Arabia

Krishna Engineering College, Ghaziabad, India

Indira Gandhi Delhi Technical University for Women,
Delhi, India

Jaypee University of Information Technology,
Solan, India

Jaypee University of Engineering and Technology,
Guna, India

University of Ottawa, Canada

Technical Program Committee Chair

William I. Grosky

Organizing Chair

Purnendu S. Pandey

Dileep Kumar Yadav
Vishwajeet Pattanaik

University of Michigan — Dearborn, USA

THDC Institute of Hydropower, Engineering
and Technology, Tehri, India

Krishna Engineering College, Ghaziabad, India

Krishna Engineering College, Ghaziabad, India



VI Organization

Organizing Secretary

Vipin Dewal
Krista Chaudhary
Karuna Lochab
Pratishtha Singh
Raghuvanshi

Finance Chair

S.B. Bajpayee

Organizing Committee

Registration

Deepali
Parikshit Joshi
Ruchi Goel
Shweta Goel

Publication
Mayank Singh
Vishwajeet Pattanaik

Vipin Dewal
Krista Chaudhary

Cultural

Astha Gupta
Sandhya Awasthi
Surbhi A. Sharma
Vishu Tyagi

Transportation

Birendra Kumar
Mohit Jain
Sandeep Saxena
Vimal Kr. Dwivedi

Hospitality
Karuna Lochab
Pramod K. Sethy
Prerna

Rahul Deva

Krishna Engineering College, Ghaziabad, India
Krishna Engineering College, Ghaziabad, India
Krishna Engineering College, Ghaziabad, India
Krishna Engineering College, Ghaziabad, India

Krishna Engineering College, Ghaziabad, India

Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India

Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India

Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India

Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India

Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India



Stage Management

Krista Chaudhary
Pratishtha Singh
Raghuvanshi

Technical Session
Mayank Singh
Vishwajeet Pattanaik

Krista Chaudhary
Karuna Lochab

Finance

Vipin Dewal
Suyash Garg

Food

Gaurav Singh
Jai Singh
Lokesh Jain
Rishu Gupta

Advertising

Vishwajeet Pattanaik
Vikas Mishra

Press and Media

Birendra Kumar
Surbhi A. Sharma
Vipin Dewal

Editorial

Kavita Saxena
Mayank Singh
Vishwajeet Pattanaik
Vipin Dewal
Lokesh Jain

Krista Chaudhary
Karuna Lochab
Shweta Suran

Rishu Gupta

Organization

Krishna Engineering College, India
Krishna Engineering College, India

Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India

Krishna Engineering College, India
Krishna Engineering College, India

Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India

Krishna Engineering College, India
Krishna Engineering College, India

Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India

Computer Society of India, India

Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India
Krishna Engineering College, India



X Organization

Advisory Board

A.K. Moudgil
A.K. Nayak

A.N. Mishra
Anoop Narain Singh
Anirban Basu
Barbara Masucci
Bharat Bhargava
Christos Bouras
Deepak Garg
Emilio Insfran
Julie Dugdale
Klaus Havelund
Maninder Singh
Mario Cataldi
Mohammed Atiquzzaman
Pavel Zezula
Piyush Goyal
R.K. Sharma
Rajesh Bhatia
Ralf Wimmer

S. Saraswat
Sanjay Mohapatra
Sanjeev Kumar
Saurabh Aggarwal
Sulabh Bansal

Krishna Engineering College, India
Computer Society of India, India
Krishna Engineering College, India
Krishna Engineering College, India
Computer Society of India, India
Universita di Salerno, Italy

Purdue University, USA

University of Patras, Greece

Thapar University, India

Universitat Politecnica de Valencia
Grenoble Informatics Laboratory, France
NASA'’s Jet Propulsion Laboratory, USA
Thapar University, India

Université Paris 8, France

University of Oklahoma, USA
Masaryk University, Czech Republic
Computer Society of India, India
Thapar University, India

PEC University of Technology, India
University of Freiburg, Germany
Krishna Engineering College, India
Computer Society of India, India
Krishna Engineering College, India
Computer Society of India, India
Krishna Engineering College, India

Technical Sponsoring Institutions

Computer Society of India, Ghaziabad Chapter
Special Interest Group — Cyber Forensics, Computer Society of India

Financial Sponsoring Institutions

DRDO, Ministry of Defence, Government of India

Technical Program Committee

Aaradhana Deshmukh, Denmark

Abbas Karimi, Iran

Abdel Badeeh Salem, Egypt

Abdelhalim Zekry, Egypt

Abdul Jalil M. Khalaf, Iraq

Abhhishek Verma, India

Abhilasha Varshney, India
Abhinav Vishnu, USA
Abhishek Dixit, India
Abhishek Sharma, India
Adarsh Kumar, India

Aditi Gangopadhyay, India



Ahmad Rezaee Jordehi, Iran
Ahmed J. Jameel, Bahrain
Ajay Gupta, India

Ajay Raturi, India

Ajay Sahu, India

Ajeet Kumar, India
Akanksha Bhardwaj, India
Akansha Mehrotra, India
Akhil Balaji, India
Akhilendra Pratap Singh, India
Alex Mason, UK

Alexandra Cristea, UK
Alexandre Carlos Brandao Ramos, Brazil
Alfian Abdul Halin, Malaysia
Alka Singhal, India

Alla Talal Yassin, Iraq
Al-Sakib Khan Pathan, Malaysia
Amandeep Kaur, India
Ambika Nagaraj, India
Amin Al-Habaibeh, UK
Amir Khan, India

Amir Zeid, Kuwait

Amit K. Awasthi, India
Amit Kumar, China

Amit Prakash Singh, India
Amit Sehgal, India

Amit Sharma, India

Amit Upadhaya, India
Amitava Nag, India

Amol D. Potgantwar, India
Amr Ahmed, Brayford Pool
Amrita A. Manjrekar, India
Anburajan M., India

Anil Bist, India

Anil K. Ahlawat, India

Anil Kumar Tripathi, India
Anil Kumar, India

Anita, India

Anju Sharma, India

Ankit Chaudhary, USA
Ankur Saxena, India
Anshuman Prakash, India
Antonina Dattolo, Italy
Anténio Abelha, Portugal
Antonio Silva, Portugal
Anubhav Sharma, India

Organization

Anuranjan Mishra, India

Aparajita Ojha, India

Aravind Mekala, Durgapur

Aris Skander, Algeria

Arnab Chakraborty, India

Arun Agarwal, India

Arun Chandrasekaran, India

Arun Kumar Tripathi, India

Arun Solanki, India

Arun Yadav, India

Arup Kumar Chattopadhyay, India

Ashiv Shah, India

Ashok Nanda, India

Asoke Nath, India

Atif Azad, Germany

Atul Sajjanhar, Australia

Avdhesh Kumar, India

Avinash Sharma, India

Ayesha Choudhary, India

Aylin Ahadi, Sweden

B.K. Sharma, India

B.T. Ahmed, Spain

B.K. Tripathy, India

Babu Sena Paul, South Africa

Balu Chettiyar, India

Balwant Rajput, India

Banit Negi, India

Bassim Sayed Mohammed, Iraq

Battula Tirumala Krishna, India

Bestoun S. Ahmed, Switzerland

Bhalaji Natarajan, India

Bharat Bhargava, USA

Bhavnesh Kumar, India

Bhupesh Gour, India

Bimal Ray, India

Birendra Kumar, India

B.N. Pandey, India

Bouhorma Mohammed, Morocco

Brian Manuel Gonzalez Contreras,
Mexico

Brijesh Kumar, India

Brijesh Mishra, India

Brijmohan Singh, India

Carlos Becker Westphall, Brazil

Cevdet Gologlu, Turkey

Chanchal Kumar, India

XI



XII Organization

Chandan Kumar Sonkar, India

Chandrabhan Sharma, West Indies

Chandramohan Dhasarathan, India

Charlette Donalds, West Indies

Chembe Christopherm, Zambia

Cheng Luo, USA

Chengcheng Li, USA

Cheng-Chi Lee, Taiwan

Chidananda Mohapatra, India

Ching-Min Lee, Taiwan

Chirag Modi, India

Chockalingam Aravind Vaithlingam,
Malaysia

Christophe Claramunt, France

Coruzzi P., Italy

Cuong Pham-Quoc, Vietnam

D. Ganeshkumar, India

D.S. Suresh, India

D.K. Chauhan, India

D. Gunaseelan, Oman

D.K. Lobiyal, India

Damodar Reddy Edla, India

Deep Singh, India

Deepak Chaudhary, India

Deepak Garg, India

Deepak Gupta, India

Deepanwita Das, India

Deepika Koundal, India

Deepti Mehrotra, India

Deeshant Rajput, India

Deo Vidyarthi, India

Devesh Srivastava, India

Devpriya Soni, India

Dhairay Ahuja, India

Dhiraj Pandey, India

Dhruv Kaushik, India

Dileep Kumar Yadav, India

Dilip Mali, Ethiopia

Dimitrios A. Karras, Greece

Dindayal Mahto, India

Dinesh Bhatia, India

Divya Jain, India

Donald Adjeroh, USA

Donghyun Kim, USA

Dorian Gorgan, Romania

Ekta Garg, India

Eloi Pereira, USA

Emilio Insfran, Spain

Encik Mohd Helmy Wahab, Malaysia

Eric Wong, USA

Erik Markert, Deutschland

Farqad Farhan, Iraq

Fateh Krim, Algeria

Fazirulhisyam Hashi, Malaysia

Felix J. Garcia Clemente, Spain

Feng Li, USA

Fethi Farhani, Tunisia

Filipe Portela, Portugal

Gautam Tiwari, USA

Gayatri Sakya, India

George Kliros, Greece

Ghanshyam Raghuwanshi, India

Gholamreza Akbarizadeh, Iran

Gholamreza Rouhi, Canada

Goutam Datta, India

Gunaseelan Devaraj, Saudi Arabia

Gunjan Gupta, South Africa

Guoyi Peng, Japan

Gurpreet Singh, India

Gyanendra Saroha, India

H.J. Kamaruzaman Jusoff, Malaysia

Haider Abbas, Iraq

Hamid Magrez, Morocco

Hamir Wasia, India

Hardwari Lal Mandoria, India

Hari Mohan Pandey, India

Harikesh Singh, India

Hariom Sharan Sinha, India

Harpreet Singh, Canada

Harsh Kumar Verma, India

Hasmukh Morarji, Australia

Hassan Aldheleai, India

Haytham El Miligi, Canada

Hazem Ali, Iraq

Hema N., India

Hemant Gupta, India

Himani Mittal, India

Himanshu Monga, India

Hing Keung Lau, Hong Kong,
SAR China

Hongji Yang, UK

Houbing Song, USA



Huang-Chen Lee, Taiwan

Tan Wells, UK

Ibrar Shah, UK

[-Cheng Chang, Taiwan

Iman Yousefi, Iran

Imran Bashir Bhatti, Germany
Indrasen Singh, India

Ips Sethi, India

J K. Sahoo, India

J. Maiti, India

Jai Gopal Pandey, India

Jay Singh, Korea

Jayanth J., India

Jayanthi J., India

Jia-Ching Wang, Taiwan
Jianping Zeng, China

Jiayin Wang, China

Jinhai Cai, Australia

Jolly Parikh, India

José Mario De Martino, Brazil
Joy Long-Zong Chen, Taiwan
Joydip Dhar, India

Juan José Martinez Castillo, Venezuela
Juana Canul-Reich, Mexico
Jugal Kishor, India

Jugnesh Kumar, India

Jun Kong, USA

Jun-Dong Cho, Korea

Jyoti Prakash Singh, India
Jyoti Singh, India

Jyoti Singhai, India

K.K. Bharadwaj, India

Kalid Muleta, Ethiopia
Kalikinkar Mandal, Canada
Kamal Saluja, India

Kamaljit I. Lakhtaria, India
Kamlesh Dutta, India

Kapil Kumar, India

Karan Singh, India

Karanbir Singh, India

Kavita Saxena, India

Keith Leonard Mannock, London, UK
Khalid Alemerien, USA
Kiran Pokkuluri, India

Kirat Pal Surya, India

Kirti Jain, India

Organization

Komal Kumar Bhatia, India
Krishan Kumar, India

Kshitiz Saxena, India

Kunal Gupta, India

Kunwar Singh, India

Lalit Kumar Awasthi, India
Latha Banda, India

Lavanya Sharma, India
Lefteris Gortzis, Greece

Lei Wu, Texas, USA

Leszek Borzemski, Poland
Linda Mathew, India

Liping Shao, China

Liu Hui, Germany

Lopamudra Mohanti, India

M. Azzouzi, Algeria

M.N. Zaw, Myanmar

M. Sabarimalai Manikandan, India
M. Ubaidullah Bokhari, India
M.K. Singh, India

Madan Singh, Rome, Italy
Madhuparna Biswas, India
Magdiel Ablan, Colombia
Mahdi Jampour, Iran

Mahdi Mahmoodi Vaneghi, Iran
Mahesh Chandra, India
Mahesh Jangid, India

Mahesh Kumar Aghwariya, India
Manas Kamal Bhuyan, India
Mandeep Guleria, India
Mandeep Kaur, India
Maninder Singh Nehra, India
Manish Kumar, India
Manisha Yadav, India

Manju Nanda, India
Manjunath R., India

Manmeet Singh, India

Manoj Pandey, India
Manpreet Kaur Khurana, India
Manpreet Singh, India

Manuel Filipe Santos, Portugal
Manvendra Singh, India
Maode Ma, Singapore

Marut Kumar, India

Maulika Patel, India

Maya Dimitrova, Bulgaria

XIII



XIV Organization

Mayank Tiwari, India

Md. Farhad Hossain, Bangladesh

Md. Khubeb Siddiqui, Australia

Meenakshi Rana, India

Michael Coyle, USA

Michel Owayjan, Lebanon

Miguel Bordallo Lopez, Finland

Ming-Ching Chang, USA

Mitsunori Makino, Tokyo

Mohamed Ben Halima, Tunisia

Mohammad Alaei, Iran

Mohammad Hashim, Germany

Mohammad Najmuddoja, India

Mohammad Obaidat, USA

Mohammad Shahid, India

Mohammd Pourmahmood Aghababa,
Iran

Mohd Herwan Sulaiman, Malaysia

Mohd Nazri, Malaysia

Mohd. Ashraf Saifi, India

Mohit Gambhir, USA

Mohit Kumar Singh, India

Mokhtar Beldjehem, Canada

Monika Johri, India

Morteza Saberi Kamarposhti, Iran

Mostafa Fouda, Japan

Moulay Akhloufi, Canada

Mritunjay Rai, India

Muhammad Usman Akram, Pakistan

Mukesh Chandra Negi, India

Munesh C. Trivedi, India

Musheer Ahmad, India

Mushtaqg Ahmed, India

N.C. Karmakar, Australia

Nalin Sarda, Australia

Nancy Girdhar, India

Nandita Magon, India

Narayan Gowraj, India

Narottam Chand Kaushal, India

Navaid Rizvi, India

Naveen Aggarwal, India

Navneet Agrawal, India

Nawaz Mohamudally, Mauritius

Neera Batra, India

Neeraj Gupta, India

Neeraj Kumar, India

Neeta Awasthy, India

Neeta Nain, India

Neeta Sharma, India

Neha Gupta, USA

Nenad Stankovic, Japan
Nika Raatikainen, Finland
Nikhil Sinha, India
Niranjan Lal Verma, India
Nirmalya Kar, India

Nisar Ahmad Koka, Saudi Arabia
Nisha Chaurasia, India
Nishant Bhardwaj, India
Nishant Gupta, India
Nisheeth Joshi, India

Nitesh Chauhan, India

Nitin Sharma, India

Om Pradyumana Gupta, India
Omar S. Essa, KSA
Ombretta Gaggi, Italy

. Karthigeyan Rahul, India
. Kiran Sree, India

. Laxmi, India

. Mythili, India

. Srinivasa Varma, India

. Vasant, Malaysia

Padam Singh Saini, India
Padmini Vishwanathan, India
Pankaj Garg, India

Paola Lovanna, Italy

Paolo Crippa, Italy
Parayitam Laxminarayana, India
Paritosh Pandey, India
Parteek Bhatia, India

Partha Pakray, India

Parul Garg, India

Paul O’Leary, Austria
Paulo Neves, Portugal
Paulus Sheetekela, Namibia
Pinku Kumar, India

Piyush Dua, India

Plamen Angelov, UK

Pooja Ganesh, India

Pooja Gupta, India

Pooja Tripathi, India
Poonam Priyadarshini, India
Poonam Tanwar, India

a"a~Na-Ma-Ma- N



Poornesh Tripathi, India
Prabhat. K. Mahanti, Canada
Pradeep Kumar Vashistha, India
Pradeep Singh, India

Praful Ranjan, India
Pragya Baluni, India
Pramod Shety, India
Prathamesh Churi, India
Pratibha Singh, India
Pratibha Tokas, India
Pratiksha Singh Gaur, India
Pratishtha Singh, India
Praveen Kumar, India
Praveen Saini, India

Preeti Sharma, India

Preety Joshi, India

Pritee Khanna, India
Pritom Rajkhowa, India
Priya Ranjan, India
Priyanshu Saxena, India
Priyanshu Srivastava, India
Pronami Borah, India
Puneet Azad, India
Pushpendra Singh, India
P.V.L. Narayana Rao, Ethiopia
Quazi Md. Alfred, India
Quoc-Tuan Vien, UK

R. Balamurali, India

R.C. Tripathi, India

Rafael Valle, USA

Raghav Mehra, India
Ragini B., India

Ragini Karwayun, India
Rahul Dubey, India

Rahul Johari, India

Rahul Rajput, India

Rahul Singhal, India

Raj Kamal, India

Rajeev Kumar, India
Rajeev Shrivastava, India
Rajendra Prasad Payasi, India
Rajendra Sahu, India
Rajesh Duvvuru, India
Rajesh Kumar, India
Rajesh Mishra, India
Rajesh Prasad, Nigeria

Organization

Rajesh Singh, India
Rajeshwar Kumar, India
Rajibul Islam, Malaysia

Raju Kumar Singh, India
Raju Pal, India

Rakesh Shriwastava, India
Ralf Wimmer, Germany
Ram Krishan Mishra, Dubai
Ram Saran, India

Rama Murthy Garimella, India
Rama Shankar Yadav, India
Ramachandran Aarthi, India
Ramesh Rayadu, New Zealand
Ranjeet Kumar, India
Ranvijay Singh, India
Rashidali, Saudi Arabia

Ravi Jain, India

Ravi Shankar Singhal, India
Remus Brad, Romania

Renu Mishra, India

Riaz Ahmed Shaikh, Saudi Arabia
Rinkoo Bhatia, India

Rishav Singh, India

Rishu Gupta, India

R.K. Mohanty, India
R.N.V.J. Mohan, India

Rohit Thanki, India

Rohit Yadav, India

Rohtash Dhiman, India
Rongrong Ji, China

Roshan Lal Chhokar, India
Roy Abi Zeid Daou, Lebanon
Rozmie, Malaysia

Rubina Parveen, India
Ruchin Gupta, India

Rudra Pratap Ojha, India
Ruifan Li, China

S.M. Dilip Kumar, India

S. Abdul Khader Jilani, KSA
S. Hariharan, India

S. K. Pandey, India

S. Leng, China

S. Mini, India

S.P. Syed Ibrahim, India
S.G. Sanjeevi, India

S. Senthilkumar, Malaysia

XV



XVI Organization

S.V.A.V. Prasad, India

Saber Mohamed Abd-Allah, Egypt
Sabri Abdelouahed, Morocco
Sachin Agarwal, India

Saeed Olyaee, Iran

Sahadeo Padhye, India
Saikishopr Elangovan, Australia
Saket Chaoudhary, India

Salah Bournnane, France

Samir Kumar Bandyopadhyay, India
Sandeep Lohani, USA

Sandeep Saxena, India

Sandeep Sharma, India

Sanjay Agarwal, Taiwan

Sanjay Rawat, India

Sanjay Singh, India

Sanjeev Sharma, India

Sanjoy Das, USA

Sara Moein, Malaysia

Sarhan M. Musa, USA

Saroj Biswas, India

Sarvesh Kumar Sharma, India
Satish Chand, India

Satnam Mahley, India

Saurabh Agarwal, India

Seema Shah, India

Setiawan Hadi, Indonesia
Shahanawaj Ahamad, Saudi Arabia
Shailendra Singh, India
Shaishav Agarwal, India
Shalini Batra, India

Shalini Bhartiya, India
Shamimul Qamar, Saudi Arabia
Shanu Sharma, India

Sharad Saxena, India
Shashikala Tapaswi, India
Shaveta Bhatia, India

Shilpi Gupta, India

Shiv Nath Verma, New Zealand
Shruti Ray, India

Shuai Wang, New Jersey
Siddeeq Ameen, Iraq

Sivkumar Mishra, India
Skander, Algeria

Sohan Kumar Yadav, India
Sonia Lamba, India

Sonu Yadav, India

Sooraj Tr, India

Sotiris Kotsiantis, Greece
Soubhik Chakraborty, India
Sourav Mukhopadhyay, India
Spyridon Mouroutsos, Greece
Sreesh Gaur, India

Srinivas Chakravarthy, USA
Sritrusta Sukaridhoto, Indonesia
Stjepan Bogdan, Croatia
Subhasish Mazumdar, USA
Subith Babu, India
Sudarshan Deshmukh, India
Suddhasil De, India

Sudhir Sharma, Oman
Sugam Sharma, USA

Sumit Chaudhary, India
Sundeep Raj, India

Sunil Kumar Bharti, India
Sunil Kumar Pandey, India
Sunil Kumar, India

Sunita Yadav, India

Suresh Penamati, India

Surya S.R., India

Sushant Chougule, India
Tamer Nassef, Egypt
Tamoghna Ojha, India

Tanupriya Choudhury, Amity University,

India
Tapas Kumar, India
Tapas Sinha, India
Tarok Pramanik, India
Tarun Kumar, India
Tole Sutikno, Indonesia
Tomasz Rak, Poland
Tripty Singh, India

Trupil Gordhanbhai Limbasiya, India

Ugrasen Suman, India

Utharn Buranasaksee, Thailand
Uttam Kumar Roy, India
Varma Srinivasa, India
Vasanth Iyer, USA

Vegi Srinivas, India

Vibhash Yadav, India

Victor R. Lazar, India

Vijay Tripathi, India



Vikas Chaudhary, Ethopia
Vikas Tomar, Ireland

Vimal Soni, India

Vinit Sharma, India

Vinod Kumar, India
Viomesh Singh, India

Vipin Balyan, South Africa
Vipin Rathi, India

Viranjay M. Srivastava, South Africa
Vishal Jain, India

Vishal Kumar, India

Vivek Kumar, India

Vivek Singh Kushwah, India
Vivek Singh, India

Vivudh Fore, India

Vu Thanh Nguyen, Vietnam
Wajeb Gharibi, Saudi Arabia
Wei Hong, China

Wei Qi, USA

Wei-Chiang Hong, Taiwan

Organization

Wichian Sittiprapaporn, Thailand
Xiaolong Jin, China

Yakubu S. Baguda, Saudi Arabia
Yang Y.L., Taiwan

Yashpal Dutta, India
Yeshvendra Singh, India

Yimin Zhou, China

Yiqun Hu, Australia

Yogesh Mittal, India

Yongguo Liu, China

Yoram Haddad, Israel

Yu Bo, China

Yuanfeng Jin, China

Yufei Wu, Trinidad and Tobago
Yun Zhai, China

Yuxun Zhou, USA

7. Zenn Bien, Korea

Zhenxing Luo, USA

Zhongxiao Peng, Australia

XVII



Contents

Advanced Computing

A Survey on Location Recommendation Systems . . .. ................ 3
Meera Narvekar, Snehal Nayak, and Jagdish Bakal

A Comparative Study and Performance Analysis of Classification
Techniques: Support Vector Machine, Neural Networks and Decision Trees . . . 13
Kumarshankar Raychaudhuri, Manoj Kumar, and Sanjana Bhanu

A Novel Technique for Segmenting Platelets by k-Means Clustering. . . . . . . 22
Kaushiki Roy, Ratnadeep Dey, Debotosh Bhattacharjee, Mita Nasipuri,
and Pramit Ghosh

Additive Noise Removal by Combining Non Local Means Filtering
and a Local Fuzzy Filter — A Fusion Approach. . .. .................. 30
Raju G., Farha Fatina Wahid, and Sugandhi K.

An Incremental Verification Paradigm for Embedded Systems . .......... 40
Hara Gopal Mani Pakala

Artificial Intelligence Based Recommender Systems: A Survey........... 50
Goldie Gabrani, Sangeeta Sabharwal, and Viomesh Kumar Singh

Assembling Swarm with Limited Visibility in Presence of Line Obstacles . . . 60
Pratibha Tokas, Aravind Mekala, and Deepanwita Das

Clustering Proficient Students Using Data Mining Approach . ........... 70
M.V. Ashok and A. Apoorva

Designing of a Gender Based Classifier for Western Music . . ........... 81
Anam Tasleem, Satbir Singh, Balwinder Singh, and Hitesh Pahuja

Detecting Malwares Using Dynamic Call Graphs and Opcode Patterns . . . . . 91
K.P. Deepta and A. Salim

Development of Secured Trust SLA Model from SLA Life Cycle Phases. ... 102
Manjula Shanbhog, Krista Chaudhary, Mayank Singh,
and Shailendra Mishra

Dimensionality Reduction by Distance Covariance and Eigen
Value DecompoSition . . . ... v vttt e 112
S. Nithya and A. Salim


http://dx.doi.org/10.1007/978-981-10-5427-3_1
http://dx.doi.org/10.1007/978-981-10-5427-3_2
http://dx.doi.org/10.1007/978-981-10-5427-3_2
http://dx.doi.org/10.1007/978-981-10-5427-3_3
http://dx.doi.org/10.1007/978-981-10-5427-3_4
http://dx.doi.org/10.1007/978-981-10-5427-3_4
http://dx.doi.org/10.1007/978-981-10-5427-3_5
http://dx.doi.org/10.1007/978-981-10-5427-3_6
http://dx.doi.org/10.1007/978-981-10-5427-3_7
http://dx.doi.org/10.1007/978-981-10-5427-3_8
http://dx.doi.org/10.1007/978-981-10-5427-3_9
http://dx.doi.org/10.1007/978-981-10-5427-3_10
http://dx.doi.org/10.1007/978-981-10-5427-3_11
http://dx.doi.org/10.1007/978-981-10-5427-3_12
http://dx.doi.org/10.1007/978-981-10-5427-3_12

XX Contents

Exploration of GBP2MP Network Performance for Next Generation Using
Artificial Neural Network (ANN) . ... ... ... ... . .. . . i ...
Sanjeev Verma and Anita Thakur

Hybrid Segmentation Technique Using Wavelet Packet and Watershed
Transform for Medical Images . ... ......... ... .. .. .. .. .. .. ... ..
K. RajMohan, G. Thirugnanam, and P. Mangaiyarkarasi

Image Modelling: A Feature Detection Approach for Steganalysis. . . ... ...
Anuj Rani, Manoj Kumar, and Payel Goel

Implementation of Medical Image Watermarking Technique Using FPGA . . .
S. Sivakannan, G. Thirugnanam, and P. Mangaiyarkarasi

IoV: The Future of Automobiles. . ... ....... ... ... ... ... ... ....
Preethi Pattabiraman, R. Dhaya, B. Sasidhar, and R. Kanthavel

Measuring Branch Coverage for the SOA Based Application Using
Concolic TeSting. . . . . ..ot
A. Dutta, S. Godboley, and D.P. Mohapatra

Mutation Analysis of Stateflow to Improve the Modelling Analysis. . . ... ..
Prachi Goyal, Manju Nanda, and J. Jayanthi

Prioritization of Near-Miss Incidents Using Text Mining
and Bayesian Network. . . ... ... ... ... . .
Abhishek Verma, Deeshant Rajput, and J. Maiti

Security Integration in Big Data Life Cycle . ... ....... ... ... ... ....
Kanika, Alka Agrawal, and R.A. Khan

Trust Based Energy Efficient Clustering Protocol in Wireless Sensor
Networks for Military Applications . . ... ........ ... ...
T.P. Rani and C. Jayakumar

Using Morphological Features to Simplify Complex Sentences
in Punjabi Language . . . .. ... ... .. ...
Sanjeev Kumar Sharma

Communications

A Comparative Study of Internet Protocols in MANET . . ....... ... ....
Shweta Singh and Arun Kumar Tripathi

A Novel Bulk Drain Connected 6T SRAM Cell . . ...................
Shobhit Kareer, Anchit Kumar, Kirti Gupta, and Neeta Pandey


http://dx.doi.org/10.1007/978-981-10-5427-3_13
http://dx.doi.org/10.1007/978-981-10-5427-3_13
http://dx.doi.org/10.1007/978-981-10-5427-3_14
http://dx.doi.org/10.1007/978-981-10-5427-3_14
http://dx.doi.org/10.1007/978-981-10-5427-3_15
http://dx.doi.org/10.1007/978-981-10-5427-3_16
http://dx.doi.org/10.1007/978-981-10-5427-3_17
http://dx.doi.org/10.1007/978-981-10-5427-3_18
http://dx.doi.org/10.1007/978-981-10-5427-3_18
http://dx.doi.org/10.1007/978-981-10-5427-3_19
http://dx.doi.org/10.1007/978-981-10-5427-3_20
http://dx.doi.org/10.1007/978-981-10-5427-3_20
http://dx.doi.org/10.1007/978-981-10-5427-3_21
http://dx.doi.org/10.1007/978-981-10-5427-3_22
http://dx.doi.org/10.1007/978-981-10-5427-3_22
http://dx.doi.org/10.1007/978-981-10-5427-3_23
http://dx.doi.org/10.1007/978-981-10-5427-3_23
http://dx.doi.org/10.1007/978-981-10-5427-3_24
http://dx.doi.org/10.1007/978-981-10-5427-3_25

Contents XXI

Blood Pressure Control During Anaesthesia With and Without

Transport Delay . .. ... ... ... . 243
Varun Gupta, Abhas Kanungo, Piyush Chandra Ojha,
and Pankaj Kumar

Brain-Bot: An Unmanned Ground Vehicle (UGV) Using Raspberry Pi
and Brain Computer Interface (BCI) Technology. . ... ................ 252
Vishal Chaurasia, Vikas Mishra, and Lokesh Jain

Contact Dynamics Emulation Using Leap Motion Controller . . .......... 262
Akshat Bhardwaj, Akshay Grover, Praveen Saini, and Mayank Singh

Dynamic Two Level Threshold Estimation for Zero Motion Prejudgment:
A Step Towards Fast Motion Estimation . ... ...................... 272
Shaifali M. Arora and Kavita Khanna

Emerging Technologies, Applications and Futuristic Scope of Cognitive
Vehicular Network for 5G Wireless Systems . . ..................... 282
Zain Hashim and Nishu Gupta

Intuitionistic Fuzzy PROMETHEE Technique for Multi-criteria
Decision Making Problems Based on Entropy Measure . . . ............. 290
Pratibha Rani and Divya Jain

Ku Band Microstrip Rectangular Patch . .. ..... ... ... ... ... ... ... 302
Praful Ranjan

Least Time Based Weighted Load Balancing Using Software
Defined Networking . .. ........ ... .. . .. . .. 309
Karamjeet Kaur, Sukhveer Kaur, and Vipin Gupta

QoS and QoE in Wireless Multicast Communication. . .. .............. 315
Mahendra Kumar Jangir and Karan Singh

Signed Social Networks: A Survey . .. ... .. . 326
Nancy Girdhar and K.K. Bharadwaj

Text Document Clustering Based on Neural K-Mean Clustering Technique ... 336
Daljeet Kaur and Jagpuneet Kaur Bajwa

Informatics

An Accelerated Approach for Generalized Entropy Based MRI
Image Segmentation . . ... ... ... ...ttt 347
Anushikha Jain, Maninder Singh Nehra, and Manoj Kuri


http://dx.doi.org/10.1007/978-981-10-5427-3_26
http://dx.doi.org/10.1007/978-981-10-5427-3_26
http://dx.doi.org/10.1007/978-981-10-5427-3_27
http://dx.doi.org/10.1007/978-981-10-5427-3_27
http://dx.doi.org/10.1007/978-981-10-5427-3_28
http://dx.doi.org/10.1007/978-981-10-5427-3_29
http://dx.doi.org/10.1007/978-981-10-5427-3_29
http://dx.doi.org/10.1007/978-981-10-5427-3_30
http://dx.doi.org/10.1007/978-981-10-5427-3_30
http://dx.doi.org/10.1007/978-981-10-5427-3_31
http://dx.doi.org/10.1007/978-981-10-5427-3_31
http://dx.doi.org/10.1007/978-981-10-5427-3_32
http://dx.doi.org/10.1007/978-981-10-5427-3_33
http://dx.doi.org/10.1007/978-981-10-5427-3_33
http://dx.doi.org/10.1007/978-981-10-5427-3_34
http://dx.doi.org/10.1007/978-981-10-5427-3_35
http://dx.doi.org/10.1007/978-981-10-5427-3_36
http://dx.doi.org/10.1007/978-981-10-5427-3_37
http://dx.doi.org/10.1007/978-981-10-5427-3_37

XXII Contents

Automatic Face Naming Using Image Processing: A Review Study Based
on Face Name Detection in Images or Videos . ... .................. 357
Pragya Baluni, S.K. Verma, and Y.P. Raiwani

Directional Contourlet Based Multi-resolution Image Fusion Method
for INSAT Images . . .. ..ottt e e e e e e 369
P. Santhi, G. Thirugnanam, and P. Mangaiyarkarasi

Feature Extraction Methods for Human Gait Recognition — A Survey . . . . .. 377
Sugandhi K., Farha Fatina Wahid, and Raju G.

Modeling the Decline of Orkut with Popularity in Facebook. . ... ........ 386
Tanuja Jha, Shilpi Burman Sharma, and Shubham Krishna Chaturvedi

Optimizing Support Vector Machines for Multi-class Classification. . . ... .. 393
J.K. Sahoo and Akhil Balaji

Scalable Online Analytics on Cloud Infrastructures . . .. ............... 399
Jyoti Sahni and Deo Prakash Vidyarthi

User Search Intention in Interactive Data Exploration: A Brief Review . . . .. 409
Archana Dhankar and Vikram Singh

Internet of Things

A Novel Ultra Low Power Current Comparator . . ................... 423
Veepsa Bhatia and Neeta Pandey

A Secure Multi-owner Multi-copy Facility with Privacy Preserving
on Public Storage Cloud Dynamic Data. . . ... ....... ... ... ... .... 433
Priya Sontakke and Amrita Manjrekar

A Technique to Reduce Problem of Delay in Key Rekeying
in Mobile Networks. . . . . ... o 448
Rajwinder Kaur and Karan Verma

Automated Learning Based Water Management and Healthcare System
Using Cloud Computing and IoT .. ......... ... .. .. .. .. .. ... ..... 457
Punit Gupta, Dilpreet Singh, Anuj Purwar, and Mohit Patel

Challenging Issues of Video Surveillance System Using Internet
of Things in Cloud Environment. . .. . ...... ... ... .. ............. 471
Dileep Kumar Yadav, Karan Singh, and Swati Kumari

Dynamic Orchestration Model for Complex Business Processes:
An Application to e-SCMS . . ... ... 482
Reena Gupta, Raj Kamal, and Ugrasen Suman


http://dx.doi.org/10.1007/978-981-10-5427-3_38
http://dx.doi.org/10.1007/978-981-10-5427-3_38
http://dx.doi.org/10.1007/978-981-10-5427-3_39
http://dx.doi.org/10.1007/978-981-10-5427-3_39
http://dx.doi.org/10.1007/978-981-10-5427-3_40
http://dx.doi.org/10.1007/978-981-10-5427-3_41
http://dx.doi.org/10.1007/978-981-10-5427-3_42
http://dx.doi.org/10.1007/978-981-10-5427-3_43
http://dx.doi.org/10.1007/978-981-10-5427-3_44
http://dx.doi.org/10.1007/978-981-10-5427-3_45
http://dx.doi.org/10.1007/978-981-10-5427-3_46
http://dx.doi.org/10.1007/978-981-10-5427-3_46
http://dx.doi.org/10.1007/978-981-10-5427-3_47
http://dx.doi.org/10.1007/978-981-10-5427-3_47
http://dx.doi.org/10.1007/978-981-10-5427-3_48
http://dx.doi.org/10.1007/978-981-10-5427-3_48
http://dx.doi.org/10.1007/978-981-10-5427-3_49
http://dx.doi.org/10.1007/978-981-10-5427-3_49
http://dx.doi.org/10.1007/978-981-10-5427-3_50
http://dx.doi.org/10.1007/978-981-10-5427-3_50

Contents XXIII

Efficient Vehicle Detection and Classification for Traffic
Surveillance System . .. ...... ... ... 495
Vijay Ukani, Sanjay Garg, Chirag Patel, and Hetali Tank

Graphical and Theoretical Approach of Thermodynamics in Cyclic

Theory of Universe . . . . .. ...ttt e e e 504
Nitin Chandola, Mayank Chaturvedi, Rohit Singh Rawat,
and Yogesh Dhami

Supplier Performance Evaluation for Manufacturing Industries:
Re-exploring with Big Data Analysis. . .. ........ ... ... ... ... ..... 516
Purnima Matta and Akash Tayal

Data Sciences

A Distributed, Scalable Computing Facility for Big Data Analytics
in Atmospheric Physics . . ... ... .. L 529
Reena Bharathi, S.C. Shirwaikar, and Vilas Kharat

Abstracting Communication Methodology in IoT Sensors
to Eliminate Redundancy and Cycles. . .. ......... ... ... ... ... .... 541
Sharad Saxena

Analysis of Application Layer Protocols in Internet of Things . .......... 550
S. Sasirekha, S. Swamynathan, S. Chandini, and K. Keerthana

Classification of Emotions from Images Using Localized
Subsection Information . .. ....... ... ... .. 562
Abhishek Singh Kilak and Namita Mittal

Comparative Study of Classification Techniques for Weather Data . . . . .. .. 572
Shweta Panjwani, S. Naresh Kumar, and Laxmi Ahuja

Content Based Component Retrieval Based on Neural Network (NN)
Classification Method . . .. ... ... .. ... . .. . . . . e 577
Rupali Garg and Jagpuneet Kaur Bajwa

Data Mining Classification Models for Industrial Planning . . . .. ... ...... 585
Ricardo Braganga, Filipe Portela, A. Vale, Tiago Guimardes,
and Manuel Santos

Designing a Smart-Contract Application Layer for Transacting

Decentralized Autonomous Organizations. . .. ... ................... 595
Alex Norta
Digitization of Ancient Manuscripts and Inscriptions - A Review . ... ..... 605

N. Jayanthi, S. Indu, Snigdhaa Hasija, and Prateek Tripathi


http://dx.doi.org/10.1007/978-981-10-5427-3_51
http://dx.doi.org/10.1007/978-981-10-5427-3_51
http://dx.doi.org/10.1007/978-981-10-5427-3_52
http://dx.doi.org/10.1007/978-981-10-5427-3_52
http://dx.doi.org/10.1007/978-981-10-5427-3_53
http://dx.doi.org/10.1007/978-981-10-5427-3_53
http://dx.doi.org/10.1007/978-981-10-5427-3_54
http://dx.doi.org/10.1007/978-981-10-5427-3_54
http://dx.doi.org/10.1007/978-981-10-5427-3_55
http://dx.doi.org/10.1007/978-981-10-5427-3_55
http://dx.doi.org/10.1007/978-981-10-5427-3_56
http://dx.doi.org/10.1007/978-981-10-5427-3_57
http://dx.doi.org/10.1007/978-981-10-5427-3_57
http://dx.doi.org/10.1007/978-981-10-5427-3_58
http://dx.doi.org/10.1007/978-981-10-5427-3_59
http://dx.doi.org/10.1007/978-981-10-5427-3_59
http://dx.doi.org/10.1007/978-981-10-5427-3_60
http://dx.doi.org/10.1007/978-981-10-5427-3_61
http://dx.doi.org/10.1007/978-981-10-5427-3_61
http://dx.doi.org/10.1007/978-981-10-5427-3_62

XXIV Contents

Heart Disease Prediction System Using Random Forest. ... ............
Yeshvendra K. Singh, Nikhil Sinha, and Sanjay K. Singh

MapReduce Based Multilevel Association Rule Mining
from Concept Hierarchical Sales Data . . . .........................
Dinesh J. Prajapati and Sanjay Garg

Author Index . . ... ... . ... . . .. . e


http://dx.doi.org/10.1007/978-981-10-5427-3_63
http://dx.doi.org/10.1007/978-981-10-5427-3_64
http://dx.doi.org/10.1007/978-981-10-5427-3_64

	Preface
	Organization
	Contents



