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I 

 

Founder President’s Message 
 

 I am delighted to know that Amity Institute of Information Technology (AIIT), 
Noida is organizing 7th International Conference on Reliability, Infocom 

Technologies and Optimization (ICRITO’2018) from Wednesday, the 29th 
August to Friday, the 31st August 2018 at Amity University Uttar Pradesh 

(AUUP).  

The theme of the Conference is extremely important and after going through the program in all details, I find 
that very few Conferences make the base for knowledge dissemination and provide such further visionary 
thought-provoking ideas, which offer unlimited scope of further research and innovation as this Conference. 
The themes to be deliberated during the conference are of extreme relevance to today’s development in the 
conference areas. Each theme has a very special significance, just name the few: Quality and Reliability, 
Mathematical Modelling & Optimization, Networks, Communications and Cyber Security, Software 
Engineering, Internet-Of-Things, Artificial Intelligence and Experts Systems, Natural Language Processing, 
Mobile Computing, Safety and Risk Analysis.  

I appreciate the support provided by IEEE UP Section & Indian Space Research Organization (ISRO) to 
AIIT in organizing this great event at Amity University Uttar Pradesh (AUUP). My compliment to 
Universidad Nacional de La Pama (UNLPam), Argentina; St. Petersburg Polytechnic University, St. 
Petersburg, Russia; Daffodil International University, Bangladesh; Divsar (R&D Organization), Argentina; 
IETE, India and Society for Reliability, Engineering, Quality and Operations Management (SREQOM), 
India for being the Knowledge Partners of the Conference.  

The presence of several distinguished speakers and worthy participants from overseas and India will 
immensely enhance the value of this event and they would be able to establish significant and long-term 
contacts, forging bonds and mutual cooperation between Amity University and several participating 
universities, institutions and organizations, particularly from countries like USA, China, Germany, UK, 
Australia, Japan, South Africa, UAE, South Korea, Argentina, Malaysia, Oman, Turkey, Jordan, Indonesia, 
Morocco, Sri Lanka, Slovak Republic, Malta and Bangladesh.  

I am confident that the Conference would be highly outcome-based and greatly result-oriented & would 
provide further vision for future. I extend a very cordial welcome to all worthy participants and wish them 
fruitful deliberation and also a pleasant stay.  

My hearty compliments and appreciation for Prof. Sunil Kumar Khatri, General Chair & Director, Amity 
Institute of information Technology (AIIT), AUUP along with his dedicated Organizing Core Team for all 
the hard work put in by them and also I appreciate the full involvement of all faculty members, PhD Fellows, 
students and staff in ensuring the success of the Conference.  

I wish the Conference a grand success. 

 

(Dr. Ashok K. Chauhan)  

President, Amity Institute of Information Technology (AIIT) &  
Founder President  

Ritnand Balved Education Foundation (RBEF)  
(The Foundation of Amity Institutions and the  

Sponsoring Body of Amity Universities) 



 

II 

Chancellor's Message 
 

 

 
 

Dr. Atul Chauhan 
President, Ritnand Balved Education Foundation 

Chancellor, Amity University UP 

MESSAGE 
 

The IEEE 7th International Conference on Reliability, Infocom Technologies and Optimization 
(ICRITO’2018) organized by Amity Institute of Information Technology (AIIT), AUUP aimstoexplore 
growingadvancementsin the fields of Reliability and Quality, AI, Networks and Communications, IoT, 
NLP, Mobile Computing, Software Engineering, Safety and Risk Analysis & Mathematical Modelling 
& Optimization. We thank the IEEE UP Section for technically sponsoring & Indian Space Research 
Organization (ISRO) and Defence Research and Development Organization (DRDO) for supporting 
AIIT in organizing this great event at Amity University. 

I am sure that this conference will provide an interactive platform to all the participants to widen their 
knowledge domain and to explore and exchange new ideas, techniques and models in the area of 
Reliability, Infocom Technologies and Optimization. 

I welcome all the delegates and speakers from all over the world at Amity University participating 
in the conference. I commend the remarkable efforts of the Conference Team to organize this 
conference at international level. My congratulations to Dr. Sunil Kumar Khatri and the Organizing 
Team for the efforts put for conduct of the conference. 

 
Dr. Atul Chauhan 

 
 



 

III 

Patron’s Message 
 

 

 

Prof. (Dr.) Balvinder Shukla 
Professor of Entrepreneurship & Leadership 

Vice Chancellor, Amity University Uttar Pradesh 
 

MESSAGE 
 

Riding on the success of its past conferences over several unique themes and critical acclaim, I am 
immensely ecstatic to inform you that Amity Institute of Information Technology (AIIT) in association with 
Computer Society of India (CSI) and IEEE, is organising 7th International Conference on “Reliability, 
Infocom Technologies and Optimization (ICRITO’ 2018) on the theme ‘Trends and Future Directions’ from 
August 29-31, 2018 at Amity University Noida Campus. 

This conference will provide a unique platform to researchers, academicians, industry experts, young 
professionals, scholars etc., to widen their knowledge domain, explore and exchange new ideas,  provide 
different insights and deliberate on various significant topics of today’s competitive world such as Quality 
and Reliability, Mathematical Modelling & Optimization, Networks, Communications and Cyber Security, 
Software Engineering, Internet-Of-Things, Artificial Intelligence and Experts Systems, Natural Language 
Processing, Mobile Computing, Safety,  Risk Analysis etc. 

I am happy to share that the Call for papers on these relevant topics had an overwhelming response. I convey 
my heartfelt gratitude to all the distinguished researchers, academicians and industry experts from various 
reputed Universities and research organizations from India and abroad such as DRDO, ISRO, BARC, NDA, 
CSIO, SL, NPTI, IITs (Kanpur, Banaras, Jharkhand and Mandi), IITM Gwalior, IIM Lucknow, NITs (Delhi, 
Karnataka, Calicut, Silchar, AP and Durgapur), JNU, JMI, DTU, IGDTUW, GBU, RTU, PU, AU, CU, 
Amrita and VIT for their meaningful contributions.  

Further, this Conference will also bring together the renowned experts from the core field and other allied 
areas to forge linkages and bonds for mutual research benefits. The sessions during the Conference will be 
informative, interactive and valuable to all the participants and surely they will benefit immensely from the 
in-depth knowledge and experience of eminent speakers from all over the world. 

I congratulate AIIT Organising team for their remarkable efforts for organising such Conferences. It is only 
through such dedication and perseverance that one can achieve excellence.  

I take this excellent opportunity to convey my best wishes to all the delegates, speakers and researchers from 
all over the world and wish them a great learning experience as well as a pleasant stay in Delhi NCR. 

Wishing ICRITO’2018 a grand success! 
Prof. (Dr.) Balvinder Shukla 



 

IV 

 



 

V 

 

Prof. Sunil Kumar Khatri 
Director, Amity Institute of Information Technology 

Additional Director, Amity Directorate of Engineering & Technology 
Amity University Uttar Pradesh 

 

MESSAGE 

I alongwith Organizing Team of 7th International Conference on Reliability, Infocom Technologies 
and Optimization (ICRITO’2018), welcome all the speakers and delegates to Amity University, a 
campus with state-of-the-art modern facilities. A milestone in Amity's unceasing endeavor for 
achieving educational excellence is the establishment of the Amity University Uttar Pradesh as a pace 
setting University. With the blessings of our beloved Founder President Dr. Ashok K Chauhanand 
under the vibrant leadership of dynamic Chancellor Dr. Atul Chauhan,University is committed to 
providing skill-based quality education comparable to the best by international standards and it 
subscribes to the philosophy of blending modernity with tradition and nurturing talent. 

Conference is organized with an aim toexplore growingadvancementsin the fields of Reliability, 
Infocom Technologies and Optimization. We had got an overwhelming response with speakers and 
delegates from USA, China, Germany, UK, Australia, Japan, South Africa, UAE, South Korea, 
Argentina, Malaysia, Oman, Turkey, Jordan, Indonesia, Morocco, Sri Lanka, Slovak Republic, Malta 
and Bangladesh. Conference will provide a common platform to leading scientists, academicians, 
researchers, government officials, practicing engineers, industry professionals and students to share 
their research experiences and views. Besides, it will help in sharing of experience and exchange of 
ideas, which will foster International/National collaboration. 

I quote our Hon’ble Founder President Sir, Dr. Ashok K Chauhan that At Amity we believe in building 

long-term sustainable and fruitful relationships. I welcome again all the delegates and wish for all a 
comfortable and memorable stay and outcome-based event for all. 

 

Prof. Sunil Kumar Khatri 
General Chair, ICRITO’2018 
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Prof. Subhash Bhalla 

Database Systems Laboratory 

Department of Computer Software 
University of Aizu, Japan  

 

Prof. Darelle van Greunen 

Professor,  

School of Information and 

Communication Technology 

Director: Center for Community 
Technologies 
Nelson Mandela University 
Port Elizabeth, South Africa 

 

Dr. Mohamed Bettaz 
Professor of Computer Science, Dean of 

the Faculty of Information Technology 

Philadelphia University, Jordan 

 

Dr. Yoshinobu Tamura 
Professor, Department of Industrial & 

Management Systems Engineering, 

Faculty of Knowledge Engineering, 
Tokyo City University, Japan 

 

Prof. Abdennour El Rhalibi 

Professor of Entertainment Computing, 

Head of Strategic Projects 
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Professor  

College of Technological Innovation 
Zayed University 
Dubai, UAE 
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Department 

Atılım University 
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Interim Chair and Professor,  
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Computer Engineering 
The Petroleum Institute, A Part of 
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Prof. Andrina Granić 

Full Professor of Computer Science 

Department of Computer Science, 

Faculty of Science 
University of Split, Split, Croatia  

 

Prof. Afaq Ahmad 

Professor, Department of Electrical & 

Computer Engineering, College of 

Engineering 

Sultan Qaboos University, Muscat, 
Oman 

 

Dr. Ugur BAYSAL 

Professor, Department of Electrical and 

Electronics Engineering 

Faculty of Engineering 
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Mathematics "ILM" 
GS Laboratory "LGS", BOSS Team 
Ibn Tofail University, National School 
of Applied Sciences "UIT-ENSA", 
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Dr. Serge Autexier  
DFKI Research Fellow, 

Director of ‘Bremen Ambient Assisted 
Living Lab 
DFKI Bremen, Cyber-Physical Systems 
Bremen, Germany 

 

Prof. Néstor Ruben Barraza 

Full Professor at Universidad Nacional 

de Tres de Febrero 

Part Time Professor at University of 
Buenos Aires 
Argentina 

 

Dr. Masoud Mohammadian 
Associate Professor in Computer 

Science 

University of Canberra 
Canberra, Australia 

 

Prof. Dr. Rosziati Ibrahim 
Department of Software Engineering, 

Faculty of Computer Science and 

Information Technology, 

Universiti Tun Hussein Onn Malaysia, 
Johor, Malaysia 

 

Prof. Dr. H. Hakan Kuntman 
Istanbul Technical University 

Faculty of EE Engineering 
Maslak, Istanbul, Turkey 

 

Prof. Zdenka Babić 
Department of General Electrical 

Engineering, Faculty of Electrical 

Engineering, University of Banja Luka 
Patre, Banja Luka, Bosnia and 
Herzegovina 

 

Prof. Franc Brglez 
Visiting Research Professor 

Department of Computer Science 

North Carolina State University 
Raleigh, NC, USA 

 

Prof. Katarina JELEMENSKA 
Faculty of Informatics and Information 

Technologies (FIIT) 

Slovak University of Technology (STU) 
Vitaly Ilkovicova, Bratislava, Slovak 
Republic 
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Dr. Dhananjay Singh 
Electronics Engineering Department 

Director/ReSENSE Lab 

Hankuk (Korea) University of Foreign 
Studies (HUFS) 
South Korea 
  

Prof. Mohd Helmy Abd Wahab 
Universiti Tun Hussein Onn Malaysia 
Johor, Malaysia 
 

 

Dr. Lalit Garg 
Computer Information Systems 

Faculty of Information & Communication Technology 

University of Malta, Malta 

 



 

X 

Acknowledgement 
 

We wish to express our appreciation and sincere gratitude to our beloved and visionary Dr. Ashok K 
Chauhan, Hon’ble Founder President, Ritnand Balved Educational Foundation (RBEF) and dynamic 
leader Dr. Atul Chauhan, Hon’ble Chancellor, Amity University Uttar Pradesh (AUUP) for their 
constant encouragement and guidance during the conduct of the ICRITO’2018 Conference from the 
proceedings of which this book has evolved. Support of Vice-Chancellor, AUUP Prof. (Dr.) Balvinder 
Shukla was already been there for us whenever needed. 
 
We like to thank Prof. S N Singh, IEEE India Council President-Elect, Prof. Kumar Vaibhav 
Srivastava, Chairman, IEEE UP Section and Execom members for helping us by IEEE UP Section 
technically co-sponsoring the conference. We like to acknowledge CSI for their support to organize the 
conference.  
 
We like to express our thanks to Universidad Nacional de La Pampa (Argentina), St. Petersburg 
Polytechnic University (Russia), Daffodil International University (Bangladesh), Divsar (Argentina), 
IETE (India) and SREQOM (India) to be Knowledge Partner for the conference. 
 
We are thankful to ISRO, DRDO, PepsiCo, CoCubes, ATS, Intectools, ON THE BEDS.com, Ceramic 
Pro, GFD, R.R. Jewellers, Fashioto, TRUTH, BAS PLAST Inc., Shiv Shakti Bedsheets Ashok Nagar 
Delhi and Vivarte for supporting the Conference.  
 
We are thankful to our eminent speakers for participating in the conference and making it a success. 
We gratefully acknowledge the contribution from authors of the papers included in the volume. We 
like to acknowledge the support of session chairs. We like to thank all the technical program 
committee members who had helped us in the rigorous and timely review process.  
 
We would like to specially mention the help and support given by Prof. Ajay Rana, Director, ATPC 
towards making this conference successful.  
 
We would like to mention the continuous hard work put by Conference Secretary Ms. Rachna Jain; 
Conference Technical Co-Chairs Dr. Subhranil Som, Dr. Ajay Vikram Singh and Dr. Mayank Sharma; 
Sponsorship Team of Dr. Laxmi Ahuja and Ms. Rajbala Simon; Finance Chair Mr. S K Jha, Web 
Committee Chair Ms. Monika Sharma, all the faculty members and student volunteers of various teams 
to ensure the success of the conference.  
 
Publication of this book within time would not have been possible without the support of our 
publishers, Excellent Publishing House, New Delhi. 

 



 

XI 

ICRITO’2018 Conference Committees 

 

 

PATRONS-IN-CHIEF 

 

Dr. Ashok K Chauhan  

Hon’ble Founder President, Ritnand Balved Education Foundation (RBEF)  
Dr. Atul Chauhan 

Hon’ble Chancellor, AUUP & President, RBEF 
 

 

PATRON 

 

Prof. Balvinder Shukla 

Vice-Chancellor, AUUP, Noida, India 

 
 

GENERAL CHAIR 

 

Prof. Sunil Kumar Khatri 

Director, AIIT, AUUP, Noida, India 
Additional Director, Amity Directorate of Engineering & Technology, AUUP 

 

 

CONFERENCE CHAIR 

 

Prof. Ajay Rana 

Director, ATPC, AUUP, Noida, India 
 

TECHNICAL CHAIRS 

 

Prof. P K Kapur 

Director, ACIDR, AUUP, Noida, India  

Prof. Syed Akhtar Hossain 

Daffodil International University, Dhaka, Bangladesh 
 

TECHNICAL CO-CHAIRS  

 

Dr. Subhranil Som, AIIT, AUUP, India  
Dr. Ajay Vikram Singh, AIIT, AUUP, India  

Dr. Mayank Sharma, AIIT, AUUP, India 
 

CONFERENCE SECRETARY 

 

Ms. Rachna Jain, AIIT, AUUP, India 
 



 

XII 

INTERNATIONAL ADVISORY COMMITEE  

 

SN Singh, Vice Chancellor, MMMUT, Gorakhpur, India  

A K Verma, Western Norway University of Applied Science, 

Haugesand, Norway 

Abdennour El Rhalibi, Liverpool John Moores University, 

UK  

Adrián Will, National Technological University San Miguel 

de Tucumán, Argentina  

Afaq Ahmad, Sultan Qaboos University, Muscat, Oman  

Ahmad T. Al-Taani, Yarmouk University, Irbid - Jordan 

Ajith Abraham, MIR Labs, USA  

Aladdin Ayesh, De Montfort University, UK  

Alexander Gelbukh, National Polytechnic Institute, Mexico  

Alok Mishra, Atilim University, Turkey  

Amir Atiya, Cairo University, Egypt  

Amir Qayyum, M. A. Jinnah University, Pakistan 

Andre Ponce de Leon F. de Carvalho, University of Sao 

Paulo, Brazil  

Andrew Hunter, University of Lincoln, UK 

Andrina Granić, University of Split, Croatia  

Anna Bartowiak, University of Wroclaw, Poland  

Ashok Kumar, Kentucky State University, USA  

Bharat Jayaraman, University at Buffalo, USA  

Boumediene Belkhouche, UAEU, UAE  

Christoph Lüth, University of Bremen, German  

Darelle van Greunen, Nelson Mandela Metropolitan 

University, South Africa 

Domenico Talia, DIMES, Italy  

Elmootazbellah (Mootaz) N. Elnozahy, KAUST, Kingdom 

of Saudi Arabia 

Fatos Xhafa, Universitat Politechnica de Catalunya, Spain  

Francesco Masulli, Temple University, USA  

Francisco Carlo Morabito, University Mediterranea of 

Reddgio Calabria, Italy  

G. Senaratne, GISM, Sri Lanka  

Gabriella Passi, Universita degli studi di Milano Bicocca, 

Italy  

Gary Fontaine, University of Hawai, Haswaiin Islands 

Hakan Kuntman, Istanbul Technical University, Turkey  

Hisao Ishi Budi, Osaka Prefecture Univerity, Japan  

Hoang Pham, Rutgers University, USA  

Houssain Kettani, Florida Polytechnic University, USA 

Irina Perfilieva, University of Ostrava, Czech Republic 

Ishfaq Ahmad, University of Texas, Arlington  

Jerry Luftman, GIIM, USA 

Jian Song, Tsinghua University, China 

Jinyan Li, University of Technology Sydney, Australia  

Jose Luis Calvo Rolle, University of A Coruna, Spain 

Jose Luis Verdegay, Universidad de Granada, Granada  

Jüri Vain, Tallinn University of Technology, Estonia 

Kazumi Nakamatsu, University of Hyogo, Japan 

Keshav Dahal, University of the West of Scotland, UK 

Khaled Shaalan, Cairo University, Egypt  

L Papic, DQM Centre, Serbia 

Longbing Cao, University of Technology Sydney, Australia  

Mahesh Chandra, Hofstra University, New York  

Mario Jose Divan, Director, Consultor de Procesos y 

Sistemas de Soporte de Decisión, Argentina  

Masoud Mohammadian, University of Canberra, Australia  

Milorad Božić, University of Banja Luka, Bosnia Herzegovin 

Mohamed Bettaz, Philadelphia University, Jordan 

Mohamed Ebrahim Fayad, San Jose State University, USA 

Mohammad Abdullah Al-Mamunr, Cornell University, 

USA  

Panos Liatsis, The Petroleum Institute, UAE 

Pao-Ann Hsiung, National Chung Cheng University, Taiwan  

Paolo Ciancarini, Università di Bologna, Italy 

Pascal Bouvry, University of Luxembourg, Luxembourg  

Pheng Ann Heng, The Chinese University of Hong Kong, 

Hong Kong  

Raed Abu Zitar, American University of Madaba, Jordan  

Rajan Ambat, Technical University of Denmark, Denmark 

Ranendra Narayan Basu, Henley Business School, England 

Ravi Pendse, Brown University, USA  

Rolf Drechsler, German Research Center for AI, Germany  

Ryohei Nakatsu, National University, Singapore  

S Yamada, Tottori University, Japan 

R. Subramanya, National University, CA  

Safeeullah Soomro, AMA International University, Bahrain  

Sajal K. Das, Missouri University of Science and 

Technology, USA  

Sanjeevikumar Padmanaban, University of Johannesburg, 

South Africa 

Selvakumar Manickam, Universiti Sains, Malaysia 

Shigeru Yamada, Tottori University, Japan  

Sofiène Affes, EMT Centre, INRS, CANADA 

Soundar Kumara, Peen State University, USA  

Stefka Fidanova, Universite Liber dey bruxelles, Bulgeria  

Sumeet Dua, Louisiana Tech University, USA  

Syed Mohd Rizwan, Caledonian College of Engineering, 

Sultanate of Oman  

Tarik Ozkul, American University of Sharjah, UAE  

Tarlochan Sidhu, University of Western Ontanio, Canada 

Tolga Ensari, Istanbul University, Turkey  

Uday Kumar, Lulea University, Sweden 



ICRITO’2018 Conference Committees 

XIII 

Uma Kumar, Carleton University, Canada  

V S S Yadavalli, University of Pretoria, South Africa 

Valentina Emila Balas, University of Arad, Romania  

Xiaoyuan Su, CEO, Chinese Radio Seatle, USA 

Yoshinobu Tamura, Tokyo City University, Japan 

Yury Klochkov, Peter the Great St. Petersburg Polytechnic 

University, Russia 

Zakaria Maamar, Zayed University, UAE 

 

NATIONAL ADVISORY COMMITEE  

 

Ashwani Kush, University College, Kurukshetra, India 

B.V. Reddy, GGSIP University, Delhi, India 

Brijesh Kumar, Ansal University, Gurugram, India 

C. K. Jaggi, University of Delhi, India  

D N Goswami, Jiwaji University, Gwalior, India 

Dilip Kumar Sharma, GLA University, Mathura, India 

J Ramkumar, IIT Kanpur, India  

J S Sodhi, AVP, RBEF, India  

K Muralidharan, MS University of Baroda, Vadodara, India 

K V Srivastava, IIT Kanpur & Chair IEEE UP Section, India  

M N Hoda, BVICAM, Delhi, India 

Mamta Rani, Center University of Rajasthan, India  

Naresh Chauhan, Chairman, YMCAUST, Faridabad, India 

Navin Rajpal, GGSIP University Delhi, India 

Nitin S Choubey, MPSTME Shirpur, India  

Ompal Singh, University of Delhi, Delhi, India 

P V Varde, BARC, Mumbai, India 

Bhattacharjee, DRDL, Hyderabad, India  

P.K. Jain, ISRO Headquarters, Bangalore, India  

Partha Pratim Sarkar, University of Kalyani, West Bengal, 

India  

Prabhakar Tiwari, MMMUT Gorakhpur &IEEE UP Section, 

India  

Prashant Johri, Galgotias University, Greater Noida, India 

R K Vyas, University of Delhi, India 

R Subburaj, SRM University, India 

Rajbeer S. Shekhwat, Manipal University, Rajasthan, India 

Rajesh Narang, DIT, Govt. of India, India 

Rattan K Datta, MERIT, India 

S Mukhopahyay, GTBIT, GGSIPU, Delhi, India 

K. Sharma, Faculty Of Engineering Pacific University, India  

Sanjay Mohapatra, CSI, India 

Satish K. Singh, IIIT Allahabad & Secretary, IEEE UP 

Section, India 

V K Sehgal, Bundelkhand University, Jhansi, India 

Vijay Kumar Rastogi, CSC India Pvt. Ltd., Noida, India 

 

TECHNICAL PROGRAM COMMITTEE 

Ajay Vikram Singh, AIIT, AUUP, India  

Anil Kumar Shukla, AUUP, India  

Abdul Raoof Wani, AIIT, AUUP, India  

Abhishek Bhardwaj, SIMS, Delhi, India  

Abhishek Srivastava, ASET, AUUP, India 

Adarsh Anand, University of Delhi, India  

Akanksha Upadhyaya, RDIAS, Delhi, India  

Amit Gupta, Maharaja Agrasen Institute of Technology, India  

Anand Nayyar, Duy Tan University, Vietnam  

Anandaprova Majumder, DR. B. C. Roy Engineering 

College, India 

Anil Shukla, AITEM, AUUP, India  

Anilkumar Yadav, Samsung, India  

Anurag Shashwat, AUUP, India  

Arti Taneja, AUUP, India  

Arun Kumar, AUUP, India  

Ashwani Kumar Dubey, ASET, AUUP, India 

Avneesh Kumar, U.P. Technical University, India  

Basant Panjwani, Indian Agricultural research institute, India  

Bazeer Ahamed, B. Balaji Institute Of Technology & 

Science, India  

Brijendra Singh, University of Lucknow, India  

Brijesh Kumar, Ansal University, India  

C John Moses, Sreyas Institute of Engineering & 

Technology, India  

Chetna Choudhary, AUUP, India  

Chittaranjan Pradhan, KIIT University, India  

D. Selvathi, Mepco Schlenk Engineering College, India  

Deepa Gupta, AIIT, AUUP, India  

Deepak Kumar, AIIT, AUUP, India  

Deepshikha Bhargava, UPES, India 

Deepti Mehrotra, ASET, AUUP, India  

Deepti Sharma, AITM, India  

Diganta Sengupta, Techno International Batanagar, India  

Devpriya Soni, JIIT, India  

Dolly Sharma, Shiv Nadar University, India  

Ferdin Joe John Joseph, Thai-Nichi Institute of Technology, 

Thailand 

Ganesh Kumar Wadhwani, IITM, India  

Geeta Chhabra, AUUP, India  

Ginni Arora, AIIT, AUUP, India  

Girish Jha, Jawaharlal Nehru University, India  

Hari Darshan Arora, AUUP, India  

Harita Ahuja, Acharya Narendra Dev College, India  

Himani Bansal, Jaypee Institute of Information Technology, 

India  

 



ICRITO’2018 Conference Committees 

XIV 

Himanshu Gupta, AIIT, AUUP, India  

Himdweep Khurana, GNIOT, India  

Iqra Hussain, AIIT, AUUP, India  

Javed Alam, Amrapali Group of Institutes, India  

Jegathesh Amalraj J, Bharathidasan University, India  

Jitender Grover, IIIT-Hyderabad, India  

Mansi Sharma, IIT-Delhi, India  

Moirangthem Marjit Singh, NERIST, India  

Neetu Mittal, AIIT, AUUP, India  

Ramani Kannan, Universiti Teknologi Petronas, Malaysia 

Rohit Raja, SREYAS Institute of Engineering and 

Technology, India  

Subhranil Som, AIIT, AUUP, India  

Jitendra Jadon, AUUP, India  

Kamal Gulati, AUUP, India  

Kamaldeep Kaur, New Delhi institution of Management, 

India  

Kanika Lakhani, AUUP, India  

Kanta Prasad Sharma, Amity University Jaipur, India  

K. K. Chaturvedi, ICAR, Delhi, India  

Kavita Saxena, Sunder Deep Engineering College, India  

Lalit Sharma, Galgotias University, India  

Laxmi Ahuja, AIIT, AUUP, India  

Lipika Bose, AUUP, India  

M Suresh, Kongu Engineering College, India  

Mahamuda Sultana, Techno India College of Technology, 

India  

Manas Paul, iNurture Education Solution Private Limited, 

India  

Manoj Nainwal, Nantong University, China  

Manoj Kumar Pandey, AIMCA, India  

Manorama Tripathi, Jawaharlal Nehru University, India  

Manu Pratap Singh, Dr. B. R. Ambedkar University, India  

Mario José Diván, Engineering School (UNLPam) & Divsar, 

Argentina  

Mayank Sharma, AIIT, AUUP, India  

Meenakshi Singh, DMRC, India  

Meera Ramadas, University College of Bahrain, Bahrain  

Mohammad Danish Nadeem, JRE Group Of Institution, 

India  

Mona Tanwar, AUUP, India  

Monalisa Dey, IEM, India  

Kanchan Hans, AIIT, AUUP, India  

Rachna Jain, AIIT, AUUP, India 

Muhammad Sohail Hayat, Middle East College, Oman 

Narayan Choudhary, Jawaharlal Nehru University, India  

Natasha Saini, AUUP, India  

Neha Arora, AUUP, India  

Nidhi Chandra, ASET, AUUP, India  

Nigmendra Yadav, BHU, India  

Nihar Roy, GD Goenka University, India 

Niranjanamurthy MS Ramaiah Institute Of Technology, 

India  

Nitin Pandey, AIIT, AUUP, India  

Parita Jain, KIET Group of Institutions, India  

Parul Agarwal, Jamia Hamdard University, India  

Piyush Samant, Thapar Institute of Engineering & 

Technology, India  

Prabhat Kumar, IBM, India  

Prabhat Kumar Yadav, Galgotias University, India  

Pradeep Kumar, AUUP, India  

Prasenjit Chatterjee, MCKV Institute of Engineering, India  

Prashant Johri, Galgotias University, India  

Praveen Kumar, ASET, AUUP, India  

Prem Singh, AIIT, AUUP, India  

Prerna Mahajan, IITM, Delhi, India  

Priyanka Chawla, Thapar University, India  

Purshottam Singh Rathore, Akashvani Indore, India  

Purushottam Sharma, ASET, AUUP, India  

R P Sharma, NIMS University, India  

Rahul Srivastava, Accenture, India  

Raj Kamal Kapur, AUUP, India  

Raju Kumar, Gurukul Kangri Vishwavidyalaya, India  

Rakesh Dhammi, Delhi Institute of Tool Engineering, India  

Ramesh C. Poonia, Amity University Jaipur, India  

Rana Majumdar, ASET, AUUP, India  

Ranjana Ray, JISCE, India  

Ranjit Rajak, Sagar University, India  

Rashid Mahmood, GCET, India  

Ravi Tomar, University of Petroleum & Energy Studies, 

India  

Raza Hasan, Middle East College, Oman  

Raziqa Masood, AUUP, India  

Renuka Mahajan, Jaipuria Institute of Management, India  

Richa Singh, ITS, India  

Rinku Supakar, DSCSDEC, India  

Ritesh Kumar, Dr. Bhim Rao Ambedkar University, India  

Ritu Nidhi, AUUP, India  

Ruchika Bathla, AIIT, AUUP, India 

Ruchika Malhotra, Delhi Technological University  

Runumi Devi, JSS Academy Of Technical Education, India  

Rydhm Beri, Lovely Professional University, India  

S B Goyal, City University, Malaysia  

Sachin Gupta, Dronacharya College of Engineering, India  

Sachin Kumar, C-DAC-Pune, India  

Sainik Kumar Mahata, Jadavpur University, India  



ICRITO’2018 Conference Committees 

XV 

Sandeep Mathur, AIIT, AUUP, India  

Sandhya Maitra, IITM, Delhi, India  

Sanjay Kumar, Galgotias University, India  

Sanjeev Kumar, Amity University Jharkhand, India  

Sanjeev Kumar, JNU, Delhi  

Sapna Gambhir, Maharisi Dayanand University, India  

Sapna Sinha, AIIT, AUUP, India  

Sarika Jain, AIIT, AUUP, India 

Saru Dhir, AUUP, India 

Satish Chander, Waljat College of Applied Sciences, Oman  

Seema Sharma, ASET, AUUP, India  

Shaik Asif Hussain, AITS, India  

Shambhu Kumar Jha, AIIT, AUUP, India 

Shamitam Malik, AUUP, India  

Shipra Saraswat, AUUP, India  

Shobha Tyagi, AIIT, AUUP, India  

Shruti Nagpal, Worcester State University, USA 

Shubhra Gautam, AIIT, AUUP, India  

Shweta Sharma, JK Business School, India 

Siddharth Kalra, AUUP, India  

Sonia Saini, AIIT, AUUP, India  

Soumya Sen, University of Calcutta, India 

Sourav Banerjee, Kalyani Government Engineering College, 

India  

Subhash Chandra, University of Delhi, India  

Subhrendu Guha Neogi, Sir Padampat Singhania University, 

India  

Sudarshan Nandy, Budge Budge Institute of Technology, 

India  

Suman Mann, Maharaja Surajmal Institute of Technology, 

India  

Sumanta Bhattacharya, iLEAD, India  

Sunil Kumar, Swami Vivekanand Subharti University, India  

Sunil Kumar Khatri, AIIT, AUUP, India  

Supriya Chakraborty, GKCEM, India  

Suraj Saxena, AUUP, India  

Suresh Kumar, Manav Rachna International University, 

India  

Swati Narang, AIIT, AUUP, India  

Syed Imran Ali Kazmi, Middle East College, Oman  

Tauqeer Ahmad Usmani, Salalah College of Technology, 

Oman  

Umang Singh, ITS, India  

Upasna Sharma, AIIT, AUUP, India  

V A Sankar Ponnapalli, GITAM University, India 

Vandana Bhatia, Kurukshetra University, India  

Vandana Juyal, BCIIT, Delhi, India  

Varsha Deb, Sopra Steria, India  

Varun Gupta, ASET, AUUP, India  

Vibha Mani, G L Bajaj Institute of Technology and 

Management, India  

Vijay Kumar, Manav Rachna International University, India  

Vijaya Padmanabha, Waljat College of Applied Sciences, 

Oman  

Vinnykant Chopra, Anemoi Technologies, India  

Viral Gupta, Accenture Services India Ltd, India  

Vishal Dattana, Middle East College, Oman  

Yogita Kansal, Manav Rachna University, India 

SPONSORSHIP COMMITTEE 

Dr. Laxmi Ahuja, AIIT, AUUP, India, Chair 

Ms. Rajbala Simon, AIIT, AUUP 

 

FINANCE COMMITTEE 

Mr. S K Jha, AIIT, AUUP, India, Chair 

Ms. Ruchika Bathla, AIIT, AUUP  

 

WEB COMMITTEE 

Ms. Monika Sharma, AIIT, AUUP, India, Chair 

Mr. Abhinav Aggarwal, AIIT, AUUP, India 

 

ORGANIZING COMMITTEE 

Sapna Sinha, AIIT, AUUP  

Anjani Kumar Bhatnagar, ATPC, AUUP  

Ginni Arora, AIIT, AUUP  

Amit Pamnani, ATPC, AUUP  

Prateek Deka, ATPC, AUUP  

Anupam Singh, ATPC, AUUP  

Smita Gupta, ATPC, AUUP  

Anil Kumar Sharma, ATPC, AUUP  

Richa Singh, AIIT, AUUP 

Rana Mazumdar, ASET, AUUP  

Abhishek Srivastava, ASET, AUUP 



 

XVI 

EDITORIAL BOARD 
 

EDITORS-IN-CHIEF 

Prof. Balvinder Shukla 
Vice-Chancellor, AUUP 

Prof. Sunil Kumar Khatri 
Director, AIIT, AUUP 

Prof. Ajay Rana 
Director, ATPC, AUUP 

Prof. P K Kapur 
Director, ACIDR, AUUP 

Prof. Yury Klochkov 
Peter the Great St. Petersburg Polytechnic University, Russia 

 
 

 

EDITORS 

Dr. Subhranil Som, AIIT, AUUP 

Dr. Ajay Vikram Singh, AIIT, AUUP 

Dr. Mayank Sharma, AIIT, AUUP 

Ms. Rachna Jain, AIIT, AUUP 
 

 
 

ASSISTANT EDITORS 

Dr. Laxmi Ahuja, AIIT, AUUP 

Ms. Sapna Sinha, AIIT, AUUP 

Dr. Sarika Jain, AIIT, AUUP 

Dr. Himanshu Gupta, AIIT, AUUP 

Dr. Nitin Pandey, AIIT, AUUP 

Dr. Neetu Mittal, AIIT, AUUP 

Dr. Rana Majumdar, ASET, AUUP 
 



 

XVII 

CONTENTS 

Founder President’s Message I 

Messages II-V 

Keynote Address / Invited Talk Speakers VI 

Acknowledgement X 

ICRITO’2018 Conference Committees XI 

KEYNOTE ADDRESSES 

1. Statistical Inference through Machine-Learning and Its Applications in Big Data 3 

Hoang Pham, IEEE Fellow 

2. The Progression of Image Engineering in This Century 4 

Yu-Jin ZHANG 

3. Advances in Research on Recommender Systems 5 

YANG Bo 

4. Fake News Filtering: Semantic Approaches 6 

Vitaly Klyuev 

5. Diagnosing Spine Pathology using Medical Image Analysis 12 

Vipin Chaudhary 

6. Towards Smart World with Ubiquitous Intelligence 13 

Jianhua Ma 

7. Diffusion of Wireless Telecommunication Services: Customer Attrition,  

Substitution and Optimal Launch of New Generation 14 

P.K. Kapur, Saurabh Panwar, Ompal Singh 

8. Applying the Real-Time Monitoring based on Wireless Sensor  

Networks: The Bajo Giuliani Project 15 

Mario Diván 

9. Polystore Database Systems for Managing Large Scientific Dataset Archives 22 

Manoj Poudel, Shashank Shrestha, Yilang WU, Wanming CHU, Subhash Bhalla 

10. Creative and Digital Economy: A New Fusion for Innovation 28 

Darelle van Greunen 

11. Using UML-MARTE and TCOZ for AAL System Specifications: A Case Study 29 

Mohamed Bettaz, Mourad Maouche 

12. Effort Analysis of OSS Project Based on Deep Learning Considering UI/UX Design 36 

Yoshinobu Tamura, Hironobu Sone, Kodai Sugisaki, Shigeru Yamada 

13. Marker-less Augmented Reality Techniques for Cultural Heritage 42 

Abdennour El Rhalibi 

14. Social Web Services: The Way Ahead 43 

Zakaria Maamar 

15. Design and Comparison a High Power Density Magnetically Geared Pm  

Generator Topology with a Radial Flux Pm Generator 44 

H. Bülent Ertan, Reza Zeinali 

16. Wearable Computing: Prospects and Challenges 45 

Syed Akhter Hossain 

17. Software Implementation of LSFR-Based Stream Ciphers for GSM Cryptosystems 49 

Daniel Okunbor 

18. Testing for Convergence in Microwave Breast Tumour Detection 56 

G.G. Senaratne 



Contents 

XVIII 

19. An Overview on Formal Techniques for Understanding Digital Hardware Designs 65 

Görschwin Fey 

20. Clinical Decision Making through Patient-specific Coronary Blood Flow Modelling 70 

Panos Liatsis 

21. On Implementation of Energy Aware Cyclic Redundancy Check (CRC)  

Calculation Unit for Data Integrity Check Applications 71 

Afaq Ahmad 

22. Investigation of Some Convolutional Neural Network Approaches to Classify Lung Sounds 74 

Ugur BAYSAL, Funda Bakca CINYOL 

23. Hybridization of Bio-inspired Metaheuristics for Optimization Applications 78 

Hanaa HACHIMI 

24. Towards Self-explaining Intelligent Environments 79 

Serge Autexier, Rolf Drechsler 

25. Five Decades of Software Reliability, Past, Present, Future and New Challenges 85 

Nestor Ruben Barraza 

26. Novel Applications of Computational Intelligence Techniques for Risk  

Analysis of E-Commerce Customer Satisfaction 91 

Masoud Mohammadian 

27. A Static-dynamic Approach for UI Model Generation for Mobile Applications 92 

Ibrahim Anka Salihu, Rosziati Ibrahim, Asmau Usman 

28. Circuit Model for Statistical Method Based Reliability Estimation of MOS  

Transistors and Analog CMOS Circuits 97 

Ayten Kuntman, Hakan Kuntman 

29. Signal Processing Challenges in Biohybrid System Design 108 

Zdenka Babic 

30. On Uncensored Mean First-Passage-Time Performance Experiments  

with Multi-Walk: A New Stochastic Optimization Algorithm 113 

Franc Brglez 

31. Adopting High-level Synthesis Approach to Accelerate Power Management Design 119 

Katarina Jelemenska, Dominik Macko 

32. Enabling Distributed Networks for Connected Vehicles 126 

Dhananjay Singh 

33. Towards IR 4.0: Internet-of-things and Its Applications 127 

Mohd Helmy Abd Wahab 

34. Effective Characterization of the Effect of Patient Characteristics  

and Weather on the Hospital Admission Patterns and Bed Occupancy 128 

Lalit Garg 

RELIABILITY ENGINEERING 

1. High Switching Beam Focusing Electrode Circuit Mosfets Reliabilty Analysis 131 

Khilawan Choudhary, Neeraj Kumar, Monisha S. 

2. Smart Management Perspective for Sustainable Society/ Business  

Sustainability, Environmental Sustainability, and Resource Sustainability 135 

Anwaar Abdullah Alabri, Jitendra Pandey 

3. Proposing a Hybrid Methodology for Game Development 139 

Anwaar Abdullah Alabri, Jitendra Pandey 

4. Model-Driven Method for Performance Testing 143 

Z. Javed, Masoud Mohammadian 



Contents 

XIX 

5. Accelerated Life Testing and Performance Evaluation of Smart Pressure  

Transmitters for use in Nuclear Power Plants 151 

Yashasvi Chauhan, N.B. Shrestha, T.V. Santhosh, Vivek Shrivastava, P.K. Ramteke, Gopika Vinod, J. Chattopadhyay 

6. Prioritizing Types of Vulnerability on the Basis of their Severity in  

Multi-version Software Systems using DEMATEL Technique 157 

Swati Narang, P.K. Kapur, D. Damodaran, R. Majumdar 

7. Influence of Junction Temperature on Reliability of an Insulated Gate Bipolar Transistor 163 

Sai Sarath Kruthiventi, Meghana Chowdary Rayedi, Sivateja Nallamothu 

QUALITY & RISK ANALYSIS 

1. On the Application of Cross-Project Validation for Predicting Maintainability of  

Open Source Software using Machine Learning Techniques 171 

Ruchika Malhotra, Kusum Lata 

2. Verification of On-board Software of ISRO Launch Vehicles Using Polyspace - A Case Study 178 

Sherine K., Prashant Ranjan, Jayalal N., Gopalakrishnan T., Valsa B. 

3. Energy Audit-A Clean, Alternative and Cost-Effective Way to Replace Conventional Energy 184 

Sujit Dhar, Debabrata Roy, Biswajit Dutta, Ankur Ganguly, Pradip Kumar Sadhu, Diganta Sengupta 

4. A Radiation-Hardened 12-bit SAR ADC Design 194 

Honghui Tang, Haibin Wang, Zhijian Hui,Tao Qin, Xinyi Hu, Younis Ibrahim, Xixi Dai,  

Yangsheng Wang, Li Cai, Gang Guo, Zicai Shen 

5. Laboratory Health and Safety Infrastructure in University - A Benchmarking in UAE 199 

Hardeep Kumar, Ved P. Mishra 

6. Study of Security Features of Bank Cheques and Credit Cards and Decipherment 203 

Anju Annie Thomas, Emna Jeridi, Bhoopesh Kumar Sharma, Ved P. Mishra,  

Mohamamad Al Shamsi, Mohammad Al Khalloufi 

DATA ANALYTICS, DATA MINING  

AND DATA WAREHOUSING 

1. Understanding Relation between Public Sentiments and Government Policy Reforms 211 

Mansi Srivastava, Sunil Kumar Khatri, Sapna Sinha, Prashant Johri 

2. Get-a-Doc: A Doctor Recommender System 217 

Abhinav Singh, Isha Goyal Parmeet Kaur, Chetna Dabas 

3. Clustering Techniques for Traffic Classification: A Comprehensive Review 221 

Kate Takyi, Amandeep Bagga, Pooja Goopta 

4. Fostering the Interoperability of the Measurement and Evaluation Project Definitions in PAbMM 228 

Mario Diván, María Laura Sánchez Reynoso 

5. Improving Classification Accuracy of Automated Text Classifiers 235 

Shivam Rastogi 

6. Design Pattern Detection using Machine Learning Techniques 242 

Shivam Chaturvedi, Amrita Chaturvedi, Anurag Tiwari, Shalini Agarwal 

7. Analogizing of Evolutionary and Machine Learning Algorithms for Prognosis of Breast Cancer 248 

Anubha Sethi 

8. The Role of Big Data Mining in Healthcare Applications 252 

Laura Elezabeth, Ved P. Mishra, Joanita Dsouza 

9. Analysis of Audio Features for Music Representation 257 

Rhythm Bhatia, Saumya Srivastava, Vandan Bhatia, Manpreet Singh 

 



Contents 

XX 

10. Information Retrieval on Tweets collected during Disaster Situations 262 

Saumya Srivastava, Manpreet Singh, Kripabandhu Ghosh 

11. Dynamic Clustering of n-Dimensional Data on Tangential Space 267 

Mayank Sharma, Amit Srivastava, Sudhanshu Shankar, Sunil Kumar Khatri 

12. Graph Database for Recipe Recommendations 271 

Vasvi Bajaj, Rajat Bhusan Panda, Chetna Dabas, Parmeet Kaur 

13. Analysing the 1997 Chandmari Landslide 277 

Kaushik Ramanathan, Nirmala Vasudevan, Drisya R. 

14. Business Intelligence Development by Analysing Customer Sentiment 282 

Partha Ghosh, Subhranil Som, Soumya Sen 

MOBILE COMPUTING AND WIRELESS NETWORKING 

1. Implementation of Energy Constraints of S-MAC Protocol 289 

Meena Malik, Mukesh Sharma 

2. Analyzing the Internal Parameters of Free Space Optical Communication 295 

Manpreet Kaur, Anuranjana, Sanmukh Kaur, Aditya Kesarwani, Pawan Singh Vohra 

3. Traffic Prediction in Telecom Systems Using Deep Learning 299 

Prashant Kaushik, Sajal Singh, Pankaj Yadav 

4. Cross Layer Optimization for Wireless Video Transmission Using Machine Learning 304 

Madhushree Basavarajaiah, Priyanka Sharma 

5. Lifetime Enhancement of Wireless Sensor Networks by using Sine Cosine Optimization Algorithm 309 

Ashish Pandey, Abhishek Rajan, Arnab Nandi 

6. Avoidance of Energy Holes in Wireless Sensor Networks: A Review 315 

Ranjita Joon, Parul Tomar 

7. Reliable Lifetime Assessment for Routing in Heterogeneous Wireless  

Sensor Network with Energy Harvesting Nodes Placement 322 

Priyanka, Deepak Sharma, Amarendra Goap*, A K Shukla, Amol P. Bhondekar 

8. Artificial Intelligence Based Energy Efficient Grid PEGASIS Routing Protocol in WSN 330 

Shokat Ali, Rakesh Kumar 

9. Smart Vehicle System for Road Safety During Foggy Weather 337 

Ravinder Kaur, Rydhm Beri, Mithilesh Kr. Dubey 

10. Estimation of Outage Duration for a Mobile Sensor Node 341 

Ritwik Haldar, Kirtan Gopal Panda, Ashraf Hossain 

11. Remote Node Battery Monitoring and Diagnostic System for Wireless  

Sensor Networks using Xbee and Java 345 

R.K. Dhammi, K.M. Soni, S. Selvam, Prabhdayal Singh 

12. Optimization of Cluster Head Selection in Hierarchical Clustered Sensor Networks 351 

Japman Kaur Dhaliwal, Sharad Saxena 

CLOUD COMPUTING 

1. A Survey on QOS and Fault Tolerance based Service Scheduling Techniques  

in Fog Computing Environment 361 

M. Sri Raghavendra, Priyanka Chawla 

2. A Novel Approach for Water Leakage Detection and Localization 368 

Anuj Purwar, Mohit Patel, Mohit Garg, Karan Ahuja 

3. A Review on Container-Based Lightweight Virtualization for Fog Computing 373 

M. Sri Raghavendra, Priyanka Chawla 



Contents 

XXI 

4. Comparative Analysis of Security Threats in Mobile Cloud Computing Environment 380 

Vishal, Bikrampal Kaur, Surender Jangra 

5. Leveraging the Power of Cloud Computing for Technology Enhanced Learning (TEL) 385 

Deepshikha Aggarwal 

6. Comparative Study of Task Scheduling Algorithms through Cloudsim 390 

Ram Pratap, Taskeen Zaidi 

7. Remote Online Voting Systemusing Aneka Platform 394 

Karishma Varshney, Rahul Johari, R. L. Ujjwal 

8. Truncated Wallace Based Single Precision Floating Point Multiplier 399 

Abhay Sharma, Tarun Kumar Rawat 

IMAGE PROCESSING TECHNIQUES 

1. A Comparative Approach of Segmentation Methods Using Thermal Images of Apple 407 

Yogesh, Ashwani Kumar Dubey, Rajeev Ratan Arora 

2. Edge Detection in Dermascopic Images by Linear Structuring Element 413 

Sudhriti Sengupta, Neetu Mittal, Megha Modi 

3. A Two-Way Image Quality Enhancement for Iris Recognition System  

Using Modified Enhanced Histogram Equalization for Normalization 419 

Samuel Enseriban Belanda, Abdulrahman Aminu Ghali, Sapiee Jamel, Mustafa Mat Deris 

4. Detecting Future Terrorism Trend in India Using Clustering Analysis 424 

Shivali Baghel, Yogesh 

5. Non-Destructive Analysis of Defected Portions of Fruits Using  

Integrated Segmentation Process 431 

Yogesh, Ashad Ahmed, Iman Ali 

6. Segmentation of Different Fruits Using Image Processing Based on Fuzzy C-means Method 438 

Yogesh, Iman Ali, Ashad Ahmed 

7. UMLBP - A Novel Approach for Face Recognition System using OPENCV 445 

Manish Kumar, Rahul Gupta, Dinesh Kumar, Kota Solomon Raju 

ADVANCES ON COMPUTING MECHANISMS 

1. A Hybrid Nonlinear Manifold Detection Approach for Software Defect Prediction 453 

Soumi Ghosh, Ajay Rana, Vineet Kansal 

2. Modelling and Forecasting Bus Passenger Demand using Time Series Method 460 

Anila Cyril, Raviraj H. Mulangi, Varghese George 

3. Development of Web Based Light Intensity Control of LED Using LabVIEW 466 

Neeraj Khera, Prateekshya Biswal, Chintalapudi Likhith 

4. Response Time Based Balancing of Load in Web Server Clusters 470 

Deepti Sharma 

5. Predicting Fluctuations in Cryptocurrencies' Price using users' Comments and Real-time Prices 475 

Pavitra Mohanty, Darshan Patel, Parth Patel, Sudipta Roy 

6. A Comparative Study of Machine Learning and Deep Learning  

Techniques for Sentiment Analysis 480 

Kruttika Jain, Shivani Kaushal 

7. Quantitative Ultrasound for Investigation of Cancellous Bone Properties  

in Osteoporosis Management 485 

Kiran Kale, Apurva Naik 



Contents 

XXII 

ARTIFICIAL INTELLIGENCE AND  EXPERTS SYSTEMS 

1. Modelling and Adaptive Systems for Smart Cities 493 

Masoud Mohammadian 

2. Epileptic Data Classification Using Frequency Power Estimationof Channel (FP1-F7) in Children 498 

Alpika Tripathi, Geetika Srivastava, P.K. Maurya 

3. Intrusion Detection System Providing Security with Machine Learning Technique 502 

Vaibhav, Sunil Kumar Khatri, Subhranil Som 

4. Redaction of Protected Health Information in EHRs using CRFs and Bi-directional LSTMs 508 

Apar Madan, Ann Mary George, Apurva Singh, M.P.S. Bhatia 

5. Advanced Plant Leaf Classification Through Image Enhancement and Canny Edge Detection 513 

Jibi G. Thanikkal, Ashwani Kumar Dubey, Thomas M.T. 

6. Gene Ranking: A Novel Approach Using Multi-Objective Genetic Algorithm 518 

Priyojit Das, Sujay Saha, Anupam Ghosh, Kashi Nath Dey 

7. Enhancing the Ability to Communicate by Synthesizing American Sign  

Language using Image Recognition in A Chatbot for Differently Abled 524 

Arjun Pardasani, Ajay Kumar Sharma, Sashwata Banerjee, Vaibhav Garg, Debdutta Singha Roy 

8. Forecasting Direction of Stock Index Using Two Stage Hybridization of Machine Learning Models 528 

Puneet Misra,  Siddharth Chaurasia 

9. Feature Selection using Mutual Information and Adaptive Particle Swarm  

Optimization for Image Steganalysis 533 

Jasmanpreet Kaur, Singara Singh 

10. Low Cost Herbal Mosquito Repellent Using Arm Based Device 539 

Prabhjyot Singh Sodhi, Neelam Rawat, Utkarsh Saxena 

11. An Integrated Automatic Number Plate Recognition for Recognizing Multi Language Fonts 545 

Arun Vaishnav, Manju Mandot 

12. An Intelligent Bin Management System Design for Smart City using GSM Technology 551 

Bandana Prasad, Sidhant Dalmia, Sindhu Dasari, Namita Arya 

13. Analysis of Process Scheduling Algorithm for Multiprocessor System 557 

Chandresh Suman, Gaurav Kumar 

NETWORKS, COMMUNICATIONS  AND CYBER SECURITY 

1. Digital Image Security Using Hybrid Visual Cryptography 565 

Shradha Bhatia, Sunil Kumar Khatri, Ajay Vikram Singh 

2. A Novel Approach to Hide Text Data in Colour Image 572 

Suraj Kumar, Santosh Kumar, Neeraj Kumar Singh, Anandaprova Majumder, Suvamoy Changder 

3. Dynamic Channel Allocation in Small Cells 577 

Gadiraju Divija Swetha, Jitender Grover, Garimella Rama Murthy 

4. Circularly Polarized Stub Integrated Rectangular Slotted Patch  

Antenna for WLAN Application 584 

Tejpal Jhajharia, Vivekanand Tiwari, Deepak Bhatnagar 

5. Performance Evaluation of Content Addressable Memories 591 

Venkata Ramana Datti, P.V. Sridevi 

6. A Generalized Model of Text Steganography by Summary Generation using Frequency Analysis 594 

Anandaprova Majumder, Suvamoy Changder 

7. A Hybrid Approach for Energy Efficient Network Design 600 

Varsha Singh, Abhishek Srivastava, Rana Majumdar, Sunil Kumar Chowdhary 



Contents 

XXIII 

8. Analysis and Comparison of Process Mining Algorithms with Application  

of Process Mining in Intrusion Detection System 606 

Ved Prakash Mishra, Joanita Dsouza, Laura Elizabeth 

9. 4QAM OFDM Visible Light Communication using Laser 611 

Chetna Verma, Chetan Selwal 

10. A Single Segment Generation Technique for the Design of DCSK System  

(Differential Chaos Shift Keying System) 616 

Khamis Salim Said Al Nayari, Nizar Al Bassam, Shaik Mazhar Hussain, Kamaluddin Mohamed Yosof, Sumesh Eratt 

Parameswaran, Shaik Ashfaq Hussain 

11. The Optimal Design ofWideband Second-order Microwave Differentiator 625 

Usha Gautam, Tarun K. Rawat, D. K. Upadhyay 

12. Evaluation of Different Selfish Node Detection Techniques in DTN 629 

Atul Sharma, Lakshay 

INTERNET-OF-THINGS 

1. Security Issues and Challenges in Perception Layer of Smart Healthcare 635 

Anjali Mahanty, Subhranil Som, Sunil Kumar Khatri 

2. Accurate Real-Time Location Map Matching Algorithm for Large Scale Trajectory Data 641 

Kanta Prasad Sharma, Ramesh C. Poonia, Surendra Sunda 

3. IoT based Health Monitoring System for Critical Patients and Communication  

through Think Speak Cloud Platform 647 

Zahir bin Sulaiman Al Brashdi, Shaik Mazhar Hussain, Kamaluddin Mohammad Yosof,  

Shaik Ashfaq Hussain, Ajay Vikram Singh 

4. Smart Security Surveillance using IoT 653 

Sharmin Akter, Rehana Afroz Sima, Md. Sohid Ullah, Syed Akhter Hossain 

5. Threats Paradigmin IoT Ecosystem 658 

Anshul Jain, Tanya Singh, Satyendra K. Sharma 

6. IoT based Street Light Visibility and Water Logging Monitoring for Development of a Smart City 665 

Suman Kumar Laha, Ankur Ganguly, Rishav Bhattacharya, Pradip Kumar Sadhu, Ashok Kumar Naskar 

7. Prototype Proposal for IoT based Two-Wheeler Ignition and Security Enhancements 671 

Sanjoy Banerjee, Abhijit Kumar Pal, Diganta Sengupta 

8. Power-aware Aggregated SEARCH: Enhancing Spectrum and Energy  

Efficiency of Sensor Networks 675 

Neeti Gupta, Vidushi Sharma 

9. Security Implications in IoT using Authentication and Access Control 682 

Danish Showkat, Shubranil Som, Sunil Kumar Khatri 

10. Barricades in Network Transformation from 4G to 5G in India 688 

Sorabh Puri, R.S. Rai, Karunesh Saxena 

11. Development of an App Enabled Smart Helmet for Real Time Detection  

and Reporting of Accidents 696 

Joyendra Roy Biswas, Shubham Kachroo, Parth Chopra, Shubham Sharma 

12. Proposing an Encryption/ Decryption Scheme for IoT Communications using  

Binary-bit Sequence and Multistage Encryption 702 

Iqra Hussain, Mukesh Chandra Negi, Nitin Pandey 

13. IOT Based Fire Fighting Robot 706 

Megha Kanwar, Agilandeeswari L. 

14. Smart Traffic Management System using IoT in India 712 

Aditya Singh, Ajay Vikram Singh, Sunil Kumar Khatri 

 



Contents 

XXIV 

15. IoT Based Smart Network for Blood Bank 719 

Ahmed AL-Kalbani, Syed Imran Ali Kazmi, Jitendra Pandey 

16. Accidents Detection and Prevention System to reduce Traffic Hazards using IR Sensors 724 

Naji Taaib Said Al Wadhahi, Shaik Mazhar Hussain, Kamaluddin Mohammad Yosof;  

Shaik Ashfaq Hussain, Ajay Vikram Singh 

17. An Encryption-based Secure Framework for Data Transmission in IoT 729 

Shikha Chaudhry 

NATURAL LANGUAGE PROCESSING 

1. Cyberbullying Detection using Recursive Neural Network through Offline Repository 737 

Nidhi Chandra, Sunil Kumar Khatri, Subhranil Som 

2. An Event-local View: Emotion Interplay in the Underlying Social Graph of a Literary Text 743 

Ramadas S. Mahale, Sunil Pai G., Sai Tejaswini M.V., Bhaskarjyoti Das 

3. Word Sense Disambiguation: Supervised Program Interpretation  

Methodology for Punjabi Language 749 

Himdweep Walia, Ajay Rana, Vineet Kansal 

4. An Ensemble-Classifier Based Approach for Multi-class Emotion Classification of Short Text 755 

Shivangi Chawla, Monica Mehrotra 

5. English-Maithili Machine Translation and Divergence 762 

Ritu Nidhi, Tanya Singh 

6. The Speech Synthesis System Review for the IsiXhosa Language 766 

Siphe Mhlana, Phillip Choshi 

SOFTWARE ENGINEERING 

1. Effort Estimation of Agile Development using Fuzzy Logic 773 

Abhishek Saini, Laxmi Ahuja, Sunil Kumar Khatri 

2. Saving and Loan Information System of Cempaka Cooperative Web Based 778 

Elena Caroline, Mira Ziveria 

3. UX Engagement and Interaction 785 

Yemisi Oyedele, Darellevan Greunen, Alida Veldsman 

4. 800 kWh Waste to Energy Power System using Fruit, Vegetable and Cooked  

Waste Fraction of Municipal Solid Waste 792 

Neena Ahuja, Dipali Bansal, Khwaja M. Rafi 

5. Design and Development of a Tool for Analyzing the Effect of Refactoring on Maintainability 800 

Ruchika Malhotra, Shweta Meena 

6. The Impact of Agile Software Development Process on the Quality of Software Product 805 

Parita Jain, Arun Sharma, Laxmi Ahuja 

7. Importance of RTM for Testing a Web-based Project 809 

Mamta Madan, Meenu Dave, Anisha Tandon 

8. Effect of Run-Time Triggered Multinet Trojan on Max-log-MAP Decoder 812 

Aiswarya M.S., B. Yamuna, Karthi Balasubramanian 

9. Effect of Hardware Trojans on a Low Power and Area Efficient Max-log-MAP Decoder 817 

Arul Jothi V., Karthi Balasubramanian, B. Yamuna 

10. Incorporating Autonomic Capability as Quality Attribute for a Software System 822 

Puneet Kumar Aggarwal, P.S. Grover, Laxmi Ahuja 

11. Smart LED with Power Allocation Algorithm for Indoor Visible Light Communication System 827 

Shashikant, Parul Garg 



Contents 

XXV 

12. Design and Development of Graphical User Interface (GUI) with MATLAB  

for Early Detection of Diabetic Foot Ulcers using Infrared Imaging 833 

Nasira Said Juma Mahil Al Qalhati, Shaik Asif Hussain, Ajay Vikram Singh 

13. ERP Implementation in the Oil and Gas Sector: A Case Study in Sultanate of Oman 840 

Ashraf AL Jafari, Smitha Sunil Kumaran Nair 

MATHEMATICAL MODELLING & OPTIMIZATION 

1. Return-Maximizing in Fuzzy Portfolio Processes under Average Value-at-Risk Constraints 849 

Yuji Yoshida 

2. Modelling and Development of Compressed Air Powered Human  

Exoskeleton Suit Human Exoskeleton 855 

Manthan V. Pawar, S.S. Ohol, Ashutosh Patil 

3. Identification of Optimum Locations for Charging of Electric Vehicles 860 

Siddharth Gupta, Gunjar Ahuja, Girish Kumar 

4. Simultaneous Image Segmentation and Object Recognition 866 

Gaurav Bansal 

5. Model-Order Reduction Usage of Stability Equation Method Designed for Discrete-Time Systems 870 

D. K. Sambariya, Trishla Sharma 

6. An Effective Approach for Reduction of Discrete Time System using Modified Cauer Form 876 

D. K. Sambariya, Trishla Sharma 

7. Effect of Sensing Duration Optimization in Cooperative Spectrum Sensing Game 882 

Suddhendu Das Mahapatra, Shivendra Nath Sharan 

8. Genetic Algorithm based Optimization of Travel Time from Source to Destination 886 

Saima Ali, Afzal Qureshi, Rajeev Kumar Gupta 

9. Model Based Controller for Nonlinear Process 894 

G. Manisha, T. Anitha, M. Nagarajapandian 

10. Implementation of Closed Loop Pressure Control Using Virtual Instrumentation 899 

R. Shanmugapriya, P. Preethi, P.S. Ajeeth Balaji, M. Prabhakaran, M. Nagarajapandian, T. Anitha 

 

 



 

Saving and Loan Information System of Cempaka 
Cooperative Web Based 

Elena Caroline1, Mira Ziveria2 

1,2Faculty of Creative Industry, Institut Teknologi dan Bisnis Kalbis 

Pulomas Selatan Street 22nd Lots, East Jakarta, 13210, Indonesia 
1elenacaroline@yahoo.com, 2mira.ziveria@kalbis.ac.id 

 

 
Abstract: Cempaka Cooperative is a type of savings and loan 
cooperative that perform members data management and their 
conventional transaction, so it has the risk of data inaccuracies 

and the length of time required for data management. This study 
aims to build a savings and loan information system on Cempaka 
Cooperative in web based using prototype system development 
method which includes system analysis that use flowchart, system 

design that use Unified Modeling Language (UML) modeling, 
encoding that use Hypertext Preprocessor (PHP) programming 
language, data storage using MySQL, and system testing that use 
black box testing. The results of this study is a system that can be 

used to manage data member, savings transactions, loan 
transactions, cash withdrawal transactions, and loan installment 
transactions. 

Keywords: Saving and loan, prototype, UML, PHP, MySQL 

I. INTRODUCTION 

Cooperative is a business entity consisting of persons or legal 
entity cooperative with the base of its activities based on the 
principle of cooperatives as well as a people's economic 
movement based on the principle of kinship and can be an 
alternative financing to increase working capital and 
investment for small and medium entrepreneurs. Savings and 
Loans cooperatives are cooperatives with savings and loan 
services business for their members. Savings and loan 
cooperatives carrying out their activities based on the principle 
of kinship are useful to educate members to actively save 
regularly and can form their own capital from the savings and 
can also lend funds to cooperatives for venture capital [1]. 

The Cempaka Cooperative was founded by the unifying ties of 
regional and environmental people at St. Paskalis Church on 
July 22, 2001 and located at St. Paskalis Church, Jakarta, 
Indonesia. The initial capital amount is Rp 430, 000 and the 
member's deposit until December 2016 is Rp 339, 343, 650. 
The management of Cempaka Cooperative is currently led by 
Mr. Tjhin Wie Nen. The number of officers in charge of 
running cooperative activities each week amounted to 3 
people, namely Mrs. Margaret Christine, Mrs. Mary 
Magdalena Juniati, and Mrs. Tan Giok Kiaw. Members of the 
Cempaka Cooperative are the people whose residence is under 
the aegis of the Parish of Cempaka Putih, the Church of St. 
Paskalis which is divided into 10 regions and each region is 
divided into 5 to 7 neighborhoods. Area coverage starts from 
Sumur Batu, Kemayoran, Serdang, Cempaka Baru, Harapan 

Mulia, Rawa Selatan, Galur, Tanah Tinggi, Rawa Sari, 
Mardani, Kali Baru, and Cempaka Putih (Cempaka Putih 
Barat, Cempaka Putih Tengah, Cempaka Putih Utara, 
Cempaka Putih Timur). In Desember 2016, total members are 
186. 

The main activity of Cempaka Cooperative is to provide 
saving and lending services for its members. Cempaka 
Cooperative has several facilities to serve the member's 
savings and loan transactions such as member book, credit slip 
and debit slip. The cooperative officers also have a data card as 
their data storage container for recording each of member's 
savings and loan transaction data. Any savings and loan 
transaction data recorded in the member book, it will be 
recorded also on the data card. Currently the system that runs 
in Cempaka Cooperative is still run conventionally such as 
recording data of the members, saving transaction data, loan 
transaction data, payment transaction data of loan installment 
and cash withdrawal transaction data. 

From all analyzes of the current process of savings and 
borrowing activities, researchers get summarized some 
obstacles experienced by officers so far i.e (1) Search saving 
and loan data members will require a longer time, especially 
when members do not remember the number of member book 
(Buku Anggota or BA) because officers will search the 
member data one by one based on member's name; (2) 
Assignment of BA number to new member still by manual 
means officer must check the last BA number so it also takes a 
longer time; (3) In the registration of new members, to ensure 
that the prospective member has not been registered in the 
membership of the cooperative, the officer shall first check the 
data of the registered member. After member data is checked, 
the new officer can process the registration of candidate 
member data. Although there has never been a double member 
data error on Cempaka Cooperative, the process still takes a 
little longer; (4) Officers must perform repetition in recording 
data saving and loan that is in member book, data card, credit 
slip and debit slip. The officer also repeats the recording again 
on the final recap of the day, transferring the data from the 
credit slip (Slip Uang Masuk or SUM) to the summary of SUM 
and data from the debit slip (Slip Uang Keluar or SUK) to the 
summary of SUK. Recording of data repeatedly will take 
longer and may result in inaccurate data; (5) In making a data 
report member, officers must enter or update member data 
from a member book or data card into Microsoft Excel. In 
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making savings and loan reports, officers should also include 
or update the savings and loan data of each member from SUM 
summaries and summary of SUK or from member books and 
data cards. Report generation activities on the current system 
also take longer. 

Based on the above problems, the formulation of the problem 
in this research is how to build web-based savings and loan 
information system on Cempaka Cooperative that can help the 
cooperative officers in performing data processing members, 
savings transactions, loan transactions, cash withdrawal 
transactions and loan installments quickly and accurate. 

II. LITERATURE REVIEW 

In this section the researchers cite references related to the 
research theme from various sources such as journals and 
books such as about saving and loan cooperatives, related 
previous research, information system, prototype system 
development method, database, MySQL software, system 
flowchart, Unified Modeling Language, web and black box 
testing. 

A. Information System 

Information Systems is a system within the organization that 
brings daily transaction management needs, supports 
operations, managerially, and strategic activities of an 
organization and provides certain outside parties with the 
required reports [2]. 

B. Method of Prototype Development System  

Prototype method is a system development method that 
presents a complete picture of the system and the user can see 
the modeling of the system from the display side and 
procedural techniques to be built. Stages of prototype method 
that is identification and analysis of system requirements, 
system design, software coding, testing and system 
implementation [3]. 

C. Database 

The database is a related set of data that connect each other 
logically and an explanation of the data, designed to find the 
data needed by an organization. Database design is divided 
into 3 phases: conceptual, logical, and physical database 
design. Entity Relationship Model is used as a tools of 
communication between database designers and users of the 
system during the analysis or design phase of the database 
development process in the framework of the development of 
information systems as a whole. Entity Relationship Diagram 
is a diagram to illustrate the conceptual design of the 
conceptual model of a relational database [4]. MySQL is a 
relational database software that is Relational Database 
Management System (RDBMS) that uses database language 
Structure Query Language (SQL) [5]. 

D. System Flowchart  

System flowcharts are used to simplify a set of processes or 
procedures to facilitate user understanding of the information. 

The design of a flowchart should be concise, clear, and logical. 
System flowchart symbols can be categorized into 4 parts 
namely input and process, output, storage, and others [6]. 

E. Unified Modelling Language (UML) 

UML is the standard specification language used for 
documenting, specifying and building software. UML is a 
methodology in developing object-oriented systems and is also 
a tool to support system development. Tools used in object-
oriented design based on UML include Use Case Diagrams, 
Actifity Diagrams, and Class Diagrams [7]. 

F. Web 

The Web is a collection of pages displaying text data, 
motionless or motion picture data, animation data, sound, 
video and or all of them, both static and dynamic, forming a 
series of interconnected buildings in which each is linked to a 
hyperlink [8]. 

G. Black Box Testing 

Black box testing is software testing for functional 
requirements. This test aims to check whether the application 
is running as expected [9]. There are two ways of testing with 
black box testing that is (1) alpha test is to test the system 
directly by way of trial data, that is by entering the appropriate 
data or correct and also with the wrong data; and (2) beta test 
method is system testing done objectively that is direct to 
general user by using questionnaire to know opinion of 
respondent to built system. The results of the test will be 
written on the given questionnaire [10]. 

H. Previous Research 

There is a relevant previous research that is the research that 
produces information systems that can help improve the 
efficiency of work in Cooperative Mitra Mandiri which 
facilitate treasurer in recording transactions of cooperative 
members using Waterfall system development method [11]. 

III. RESEARCH METODOLOGY 

This section will describe the research materials, system 
development methods, and testing methods. 

A. Research Materials 

During this research, researchers conducted interviews with the 
heads of cooperatives and cooperative officers to find out 
every process of recording and processing of savings and loan 
data that run in Cempaka Cooperative until current date, the 
obstacles often faced by the heads of cooperatives and the 
officers with a system that runs in the current, and the expected 
needs of the new system development. Researchers also make 
direct observations for 2 months in the Cempaka Cooperative 
to see the practice and flow of processes undertaken by 
cooperative officers in serving the needs of member 
transactions. 

B. System Development Methods 

Researchers undertake the development of a new system in the 
flow of savings and loan activities process in Cempaka 
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Cooperative by using the method of prototype system 
development. The steps taken are analysis, design, encoding, 
testing, and system implementation. 

C. Testing Methods 

Test method used is black box testing, where the user 
considers the software is a black box that sees software from 
the front end side only without knowing what the contents or 
codes in the black box. Testing to know that the software 
performs the function as expected. Testing is documented in 
written form and aims to check whether the application is 
running as expected. Functional testing involves how well the 
system performs its functions including user commands, data 
manipulation, search and business processes, screen users, and 
integration. The framework of Cempaka Cooperative 
development is illustrated in Figure 1. 

 

Fig. 1. Framework of Developing Cempaka Cooperative System 

IV. DISCUSSION 

In this section will be explained about the system analysis, 
system design, system coding results and test results that have 
been conducted. 

A. System Analyses 

In performing analysis on the system that is currently running 
conventionally used flowchart to be able to describe the work 
flow process and data performed. There are several flowcharts 
generated from the analysis of the current system i.e member 
registration process, savings process, loan process, loan 
installment payment process, cash withdrawal process, end of 
day recap process, member data reporting process, and process 
of making savings and loan report. The saving process 
flowchart on the old system can be seen in Figure 2. 

B. Proposed System Analysis 

In the proposed system, the main recording and processing of 
data and transactions conducted on the system so as to 
facilitate officers and heads of cooperatives in doing savings 
and loan activities as well as in making a summary of money 
coming in and money out and preparing reports. However, in 
this proposed system, the member book will still be used 
because the member book is still a formal requirement of the 
Cempaka Cooperative organization as well as a proof of 
membership for Cempaka Cooperative members. Every time 
the transaction, after the officer to input data into the system, 
the officer only copy the data once in the book members. On 
the right-hand side of each row of data in the member book 
there is a paraf column. During the conventional system that 
has been running, the column is only filled by the officers. 
However, in the system that the researcher proposes, officers 
and members will equally give paraf to the column. The ink 
color of the pen used by officers and members to give the 
initials can be differentiated. Initial is a proof of receipt that the 
transaction has been completed. 

In performing analysis on the proposed system used flowchart 
to be able to describe the flow of work processes and data 
performed on the proposed system. There are several 
flowcharts generated from the proposed system analysis 
namely member registration process, savings process, loan 
process, loan installment payment process, cash withdrawal 
process, end-of-day recap process, member data reporting 
process, and savings and loan reporting process. The saving 
process flowchart on the proposed system can be seen in 
Figure 3. 

 

Fig. 2. Flowchart of Saving Process on Old System 
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Fig. 3. Flowchart of Saving Process on Proposed System 

C. Requirements Analysis 

TABLE I: FUNCTIONAL REQUIREMENTS 

Functional requirements are necessities that contain functions 
that the system can perform. In the system to be proposed there 
are 2 users of officers and heads of cooperative. There are 
several functions for each user that will be displayed in the 
menus of the designed application along with the features in 
each function. Functional requirements for officers and heads 
of cooperatives are described in Table I. 

From data processing and conducted transactions, the system 
will produce output that can accessed by officers and head of 
cooperatives as follows: (1) Summary of entry money and cash 
outflow. Search and display data of all transactions daily based 
on selected date in PDF form; (2) Member data reports.Search 
and display member data from start of cooperative 
establishment to selected date in PDF form; (3) Savings and 
Loans Report. Finding and displaying total deposits (principal 
savings, mandatory savings, voluntary savings) and remaining 
loan of all members from start of cooperative establishment to 
date selected in the form of PDF and Microsoft Excel. 

Non functional requirements is a requirement that refers to the 
tools used in running a system, can be seen in Table II. 

TABLE II : NON FUNCTIONAL REQUIREMENTS 

 

D. System Functional Design 

In performing system functional design, UML is used use case 
diagram and activity diagram. Use cases diagram describe 
simply the main functions of the system and the various users 
that can interact with the system [12]. From the discussion 
conducted with the user, obtained the necessary needs on 

OFFICER AND HEAD OF COOPERATIVE 

Function Description 

Login  To enter the system 

Member data 
processing 

Input, edit, and delete member data. 
Search member data based on BA number or 
member’s name. 
Display the detail of member private date in 
PDF form. 
Display member’s saving transaction data in 
PDF form. 
Display member’s loan transaction data in PDF 
form. 

Saving 
transaction 
processing. 

Input saving transction. 
Delete or cancel saving transaction. 
Search saving trasanction based on BA number. 

Loan 
transaction 
processing. 

Input loan transction. 
Delete or cancel loan transaction. 
Change the status of loan transaction to paid-off 
loan. 
Search loan trasanction based on BA number or 
loan number. 

Loan 
installment 
transaction 
processing 

Input loan installment transation 
Delete or cancel loan installment transaction. 
Search loan installment trasanction based on 
BA number or loan number. 

Cash 
withdrawall 
transaction 
processing 

Input cash withdrawall transation 
Delete or cancel cash withdrawall transaction. 
Search cash withdrawall trasanction based on 
BA number. 

HEAD OF COOPERATIVE 

Function Description 

Admin data 
processing 

Input, edit, and delete admin data. 
Search admin data based on username or admin 
name. 

Tools Non Functional Requirements 

Hardware  • 1 unit of HP Pavilion 14-AC186TU 
Core i3-5005U, RAM 4GB notebook 

• 1 unit of Mouse 

Software • Windows 7 or Windows 10 Operating 
System 

• Mozilla Firefox Browser. 
• XAMPP V.3.2.1 (phpmyadmin, apache, 

MYSQL). 
• Adobe Reader PDF and Microsoft 

Excel. 
• Notepad++ 

Security • The application system with password. 
• The pages on the application system can 

not be directly opened without login. 

Notification  • Used to display notification of success 
or failure of functions that run on the 
system. 

• Used to display information in filling in 
the columns when sending data are not 
filled. 

• Used to display information to confirm 
changes and deletion of data. 
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information systems to be used such as the functions contained 
in the system, the purpose of the functions provided, the actors 
or users who can use these functions, as well as interaction 
between actor with the function. There are two actors who can 
interact with the system and perform the existing functions of 
the head of the cooperative and the officer as described in 
Figure 4. 

Head of the cooperative has a special function that can register 
officers to admin applications and perform other data 
processing such as edit, delete, and search data. All other 
functions can be done by the head of the cooperative and 
officers. In the main functions there are also features of data 
processing and transaction processing such as edit, delete, and 
search data. In view report function, the head of cooperative 
and officer can search member data report and savings and 
loan report based on selected date, then report will be 
displayed in PDF form with period of time from start of 
cooperative stand up to date selected. To view the sums of 
money coming in and out, users can search for a summary of 
the money based on the date selected, the incoming and 
outgoing summarized sum will be displayed in PDF format 
and contains information about all transactions made on the 
day as well as information about the amount of cash inflow 
and cash outflow there that day. 

 

Fig. 4. Use Case Diagram 

Activity Diagram describes the workflow or activity of a 
system or business process [13]. By using activity diagrams, 
workflow or process designed on the system in Cempaka 
Cooperative. There are several work processes on the system 
i.e. login, admin registration, member registration, savings 
transaction, loan transaction, loan installment transaction, cash 
withdrawal transaction, incoming and outgoing cash sum, 

member data report, and savings and loan report. Activity 
Diagram of Deposit Transactions may be dumped on Figure 5. 

 

Fig. 5. Activity Diagram of Saving Process 

E. Database Design 

Database design is divided into 3 levels: conceptual level using 
Entity Relationship Diagram (ERD), logic level using Class 
Diagram, and physical level using Table Structure. ERD is 
described in Figure 6 and Class Diagram is depicted in Figure 
7. 

 

Fig. 6. Entity Relationship Diagram 
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Fig. 7. Class Diagram 

No more than 3 levels of headings should be used. All 
headings must be in 10pt font. Every word in a heading must 
be capitalized except for short minor words as listed in Section 
III-B. 

F. Interface Design 

Interface design is built using Pencil Project application. 
Designed interface for the system is the main page and login 
design, homepage, members, member registration form, saving 
transaction, savings transaction input, loan transaction, loan 
transaction input, cash withdrawal transaction, cash 
withdrawal transaction input, loan installment transaction, 
installment transaction, member data report, savings and loan 
report in pdf, savings and loan report in Microsoft Excel, 
summary of cash inflow and cash outflow. Figure 8 is the 
interface design for saving transactions. 

 

Fig. 8. Interface Design untuk Transaksi Simpanan 

G. System Encoding Results 

Some examples of system encoding results can be seen in 
Figure 9 for login interfaces, Figure10 for the transaction 
interfaces stored, and Figure 11 for the data report saving and 
loan interface in PDF form. Login interface is the main page of 
the application. This page serves as an entrance for officers 
and heads of cooperatives to use applications. Login is done by 
entering usename and password. The transaction interaction of 
deposits contains all transactions that have been performed or 
stored on the system. At the top left of the table there is a menu 
to perform input transactions, at the top right of the table 
provided features to search transactions and displayed 
information on the number of transactions available. On each 
transaction line is provided menu to cancel the transaction. 
Also provided menu to view details of data members who 
make transactions because the table only inform BA number of 
members who make the transaction. Interface of savings and 
loan data report in pdf format contains information about total 
deposits and residual loan of each member based on period 
from start of cooperative stand up to date selected in PDF 
form. 

 

Fig. 9. Login Interface 

 

Fig. 10. Interface of Saving Transaction 
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Fig. 11. Interface of Savings and Loans Data Report in PDF 

Format 

H. System Test Results 

The system was tested using black box testing. The result of 
system testing is for login function, admin data, member data, 
savings transaction, loan installment transaction, cash 
withdrawal transaction, sum of money entry and exit, member 
data report, and savings and loan report, all can run as planned. 

V. CONCLUSIONS 

After conducting research and development of savings and 
loan information system at Cempaka Cooperative web based 
can be concluded that (1) system can be built with prototype 
development method with stages of analysis, designing, 
coding, testing and implementation; (2) The system can be 
used to manage member data, savings transactions, loan 
transactions, cash withdrawal transactions, and loan 
installment transactions and generate sums of entry and exit 
money, member data reports, and savings and credit reports. 
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