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Dipankar Das (Jadavpur University, India) 542 

Rule Based Kannada Agama Sandhi Splitter 

Shashirekha Hosahalli Lakshmaiah (Mangalore University, India), Vanishree Kasaravalli Suryanarayana (Government First 
Grade College Shikaripura, India) 549 



  

ICACCI-07: Fourth International Symposium on Intelligent Informatics (ISI'16) - Regular Papers 
 

Common Threats to Software Quality Predictive Modeling Studies Using Search-based Techniques 

Ruchika Malhotra (Delhi Technological University, India), Megha Khanna (Delhi Technological University, India) 554 

Facial Expression Based Music Player 

Sushmita Kamble (KLS Gogte Institute of Technology, India), Anandtirth Kulkarni (KLSGIT, India) 561 

Clustering using Cuckoo Search Levy Flight 

Aishwarya Palaiah (PESIT, India), Akshata Prabhu (PESIT, India), Reetika Agrawal (PESIT, India), Natarajan S (VTU, India) 567 

The Winner Decision Model of Tic Tac Toe Game by using Multi-Tape Turing Machine 

Sneha Garg (Goverment Mahila Engineering College, Ajmer, India), Dalpat Songara (Rajasthan Technical University, India) 573 

Application of Transfer Learning in RGB-D object recognition 

Abhishek Kumar (Vellore Institute of Technology, India), Nithin Shrivatsav Srikanth (National Institute of Technology, 
Tiruchirappalli, India), Gorthi R K Sai Subrahmanyam (IIST, India), Deepak Mishra (IIST, India) 580 

Comparative Study of the Impact of Processor Architecture on Compiler Tuning 

CH N A B Sankar (University of Hyderabad & ANURAG DRDO, India), Rajeev Wankar (University of Hyderabad, India) 585 

Extension of the Multi-Agent Resource Conversion Processes Model: Implementation of Agent Coalitions 

Konstantin Aksyonov (Ural Federal University, Russia), Eugene Bykov (Ural Federal University, Russia), Olga Aksyonova (Ural 
Federal University, Russia), Alena Nevolina (Ural Federal University, Russia), Natalia Goncharova (Ural Federal University, 
Russia) 593 

Stroke Based Online Handwritten Gurmukhi Character Recognition 

Ramandeep Kaur (Thapar University, India), Mandeep Singh (Thapar University, India) 598 

Multi-agent planning with Quantitative Capability 

Satyendra Chouhan (IIT Roorkee, India), Rajdeep Niyogi (Indian Institute of Technology Roorkee, India) 602 

Evaluating Applicab ility of Perturbation Techniques for Privacy Preserving Data Mining by Descriptive Statistics 

Alpa Shah (Sarvajanik College of Engineering and Technology & Gujarat Technological University, India), Ravi Gulati (Veer 
Narmad South Gujarat University, India) 607 

Cross-Reference EWOD Driving Scheme and Cross- Contamination Aware Net Placement Technique for MEDA Based DMFBs 

Pampa Howladar (Indian Institute of Engineering Science and Technology, Shibpur, India), Debashri Roy (University of Central 
Florida, USA), Pranab Roy (Indian Institute of Engineering Science and Technology, Shibpur, India), Hafizur Rahaman (Bengal 
Engineering and Science University, Shibpur, India) 614 

Rule-Based System for Automated Classification of Non-Functional Requirements from Requirement Specifications 

Prateek Singh (GLA University, India), Deepali Singh (GLA University, India), Ashish Sharma (GLA University, India) 620 



  

Frequency-based similarity measure for Context-Aware Recommender Systems 

Mohammed Wasid (Aligarh Muslim University, India), Vibhor Kant (Jawaharlal Nehru University, India), Rashid Ali (AMU Aligarh, 
India) 627 

Chaotic Hash Function Based Plain-Image Dependent Block Ciphering Technique 

Sahil Wadhwa (Jamia Millia Islamia, India), Musheer Ahmad (Jamia Millia Islamia, New Delhi, India), Harsh Vijay (Jamia Millia 
Islamia, India) 633 

A Biometrics-based Robust and Secure User Authentication Protocol for e-Healthcare Service 

Sandip Roy (Asansol Engineering College, India), Santanu Chatterjee (Research Center Imarat & Defence Research and 
Development Organization, Hyderabad, India), Samiran Chattopadhay (Jadavpur University, India), Amit Gupta (DRDO, India) 638 

Bridging the Skill Gap Using Vocational Training Simulators: Validating Skill Assessment Metrics 

Aswathi P (AMMACHI Labs, Amrita School of Engineering, Amritapuri, Amrita Vishwa Vidyapeetham, Amrita University, India, 
India), Amritha Natarajan (AMMACHI Labs, Amrita School of Engineering, Amritapuri, Amrita Vishwa Vidyapeetham, Amrita 
University, India, India), Namitha K (AMMACHI Labs, Amrita School of Engineering, Amritapuri, Amrita Vishwa Vidyapeetham, 
Amrita University, India, India), Nagarajan Akshay (AMMACHI Labs, Amrita School of Engineering, Amritapuri, Amrita Vishwa 
Vidyapeetham, Amrita University, India, India), Balu M Menon (AMMACHI Labs, Amrita School of Engineering, Amritapuri, Amrita 
Vishwa Vidyapeetham, Amrita University, India, India), Rao R. Bhavani (AMMACHI Labs, Amrita School of Engineering, Amritapuri, 
Amrita Vishwa Vidyapeetham, Amrita University, India, India) 645 

 

 

ICACCI-10: Signal/Image/video/speech Processing/Computer Vision/Pattern Recognition (Regular Papers) 
 

Identifying High Quality Jpeg Compressed Images Through Exhaustive Recompression Technique 

Zeeshan Akhtar (ZHCET AMU Aligarh, India), Ekram Khan (Aligarh Muslim University, India) 652 

Statistical Textural Feature and Deformable Model Based MR Brain Tumor Segmentation 

Shoaib Banday (NIT Srinagar, India), Ajaz H. Mir (National Institute of Technology Srinagar, India) 657 

Hardware and Software Implementation of Weather Satellite Imaging Earth Station 

Chinmay Patil (University of Mumbai, India), Tanmay Chavan (University of Mumbai, India), monali nitin Chaudhari (University of 
Mumbai, India) 664 

Head Pose Estimation for Recognizing Face Images Using Collaborative Representation Based Classification 

Srija Chowdhury (Indian Institute of Engineering Science and Technology, Shibpur, India), Jaya Sil (Indian Institute of Engineering 
Science and Technology, Shibpur, India) 671 

Breast Cancer Detection Using Non-invasive Method for Real Time Dataset 

Basavaraj Hiremath (MSRIT and Jain University, India), Prasannakumar S C (RVCE, Bangalore, India), Praneethi K (MSRTH, 
India) 676 



  

A Novel ECG Data Compression Algorithm Using Best Mother Wavelet Selection 

Amol Motinath Veer (Indian Institute of Technology Patna, India), Chandan Kumar Jha (Indian Institute of Technology Patna, 
India), Mahesh Kolekar (Indian Institute of Technology Patna, India) 682 

Reconstruction of Surveillance Videos by Non-Iterative Pseudo Inverse Based Recovery Algorithm (NIPIRA): A Subjective 
Experience 

Florence Gnana Poovathy John (SSN College of Engineering & Anna University, Chennai, India), S Radha (SSN College of 
Engineering & Anna University, India) 687 

Reinforced Fast Marching Method and Two Level Thresholding Algorithm for Cloud Detection 

Harinder Kaur (Punjabi University Patiala, India), Neelofar Sohi (Punjabi University Patiala, India) 693 

Combining Temporal Interpolation and DCNN for Faster Recognition of Micro-expressions in Video Sequences 

Veena Mayya (Manipal Institute Of Technology & Manipal University, India), Radhika M. Pai (Manipal Institute of Technology, India), 
Manohara Pai (Manipal Institute of Technology & Manipal University, India) 699 

Quantitative Analysis of Break-lock in Monopulse Receiver Phase-Locked Loop Using Noise Jamming Signal 

Harikrishna Paik (V R Siddhartha Engineering College, India), Neti Narasimha Sastry (V R Siddhartha Engineering College, 
India), SantiPrabha I (J N T K University, India) 704 

Dynamic Sectored Random Projection for Cancelable Iris Template 

P Punithavathi (VIT University Chennai Campus, India), S Geetha (VIT University Chennai Campus, India) 711 

A Fast Algorithm for Optic Disc Segmentation in Fundus Images 

Santhakumar Ramamoorthy (VIT University, India), Elagiri Ramalingam Rajkumar (VIT University, India), Megha Tandur 
(Visvesvaraiah Technological University, India), Geetha K s (VTU, RVCE, India), Kumar Rajamani (Robert Bosch Engineering and 
Business Solutions Limited, India), Girish Haritz (Robert Bosch Engineering and Business Solutions, India) 716 

Undecimated Dual Tree Complex Wavelet Transform Based Face Recognition 

Rajesh D S (Mangalore University, India), B H Shekar (Mangalore University, India) 720 

Multiple Instance Learning for the Determination of Appropriate Images for Fundus Image Algorithms 

Amruthavarshini Talikoti (R. V. College of Engineering, India), Kavya Venkatesan (R V College of Engineering, India), Geetha K s 
(VTU, RVCE, India), Digvijay Singh (Medanta-The Medicity, India), Kumar Rajamani (Robert Bosch Engineering and Business 
Solutions Private Limited, India) 727 

 

 

ICACCI-11: Artificial Intelligence and Machine Learning/Data Engineering/Biocomputing (Regular Papers) 
 

Enhanced Shuffled Bat Algorithm (EShBAT) 

Hema Banati (University of Delhi & Dyal singh College, India), Reshu Chaudhary (University of Delhi, India) 731 

Exploiting Apache Flink's Iteration Capabilities for Distributed Apriori: Community Detection Problem as an Example 

Sanjay Rathee (Indian Institute of Technology Mandi, Himachal Pardesh, India), Arti Kashyap (IIT-Mandi, India) 739 



  

Predicting Software Change-Proneness with Code Smells and Class Imbalance Learning 

Arvinder Kaur (Guru Gobind Singh Indraprastha University, India), Kamaldeep Kaur (Guru Gobind Singh Indraprastha University, 
India), Shilpi Jain (Guru Gobind Singh Indraprastha University Delhi, India) 746 

Review of Back-propagation Algorithms for Defect Elimination with Proposed DMASIC Methodology 

Shweta Loonkar (Mukesh Patel School of Technology Management and Engineering, Mumbai, India), Dhirendra Mishra (Mukesh 
Patel School of Technology Management and Engineering, Mumbai, India) 755 

Generalized Similarity Measure for Categorical Data Clustering 

Shruti Sharma (Gurukul Institute of Engineering & Technology kota, India) 765 

An Empirical Semi-Supervised Machine Learning Approach on Extracting and Ranking Document Level Multi-Word Product 
Names Using Improved C-value Approach 

Sivashankari R (VIT Univerisity, Vellore, India), Valarmathi B (VIT Uuniversity, Vellore, India) 770 

An Adaptive Distributed Approach of a Self Organizing Map Model for Document Clustering Using Ring Topology 

Ajeissh Mukundan (Amrita Vishwa Vidyapeetham, India), Sandhya Harikumar (Amrita Vishwa Vidyapeetham, India) 776 

Fast Convergent Biogeography Based Optimization Algorithm 

Priya Sharma (Rajasthan Technical University kota Rajasthan INDIA, India), Harish Sharma (Rajasthan Technical University, 
Kota, India) 782 

Elitism Based Shuffled Frog Leaping Algorithm 

Pragya Sharma (RTU, India) 788 

Predicting Rice Crop Yield Using Bayesian Networks 

Niketa Gandhi (University of Mumbai, India), Leisa J Armstrong (Edith Cowan University, Australia), Owaiz Petkar (University of 
Mumbai, India) 795 

Rainfall-Runoff Modeling Using Computational Intelligence Techniques 

Dhananjay Kumar (Central University of South Bihar, Patna, India), Pradhan Sarthi (Central University of South Bihar, Patna, 
India), Prabhat Ranjan (Central University of South Bihar, India) 800 

Distributed Feature Selection Using Vertical Partitioning for High Dimensional Data 

Bakshi Prasad (IIIT-Allahabad, India), Unmesh Bendale (IIIT-Allahabad, India), Sonali Agarwal (Indian Institute of Information 
Technology, Allahabad, India) 807 

Discovering Preservation Pattern From Co-Expression Modules in Progression of HIV-1 Disease: An Eigengene Based Approach 

Sumanta Ray (Aliah University, India), SK MD Mosaddek Hossain (Aliah University, India), Lutfunnesa Khatun (Aliah University, 
India) 814 

 

 

 

 

 

 

 



  

ICACCI-12: Security, Trust and Privacy/Steganography (Regular Papers) 
 

Robust distributed Key issuing Protocol for Identity based cryptography 

Dasari Kalyani (VNRVJIET, India) 821 

Local Binary Pattern Operator Based Steganography in Wavelet Domain 

Anuradha Singhal (University of Delhi, India), Punam Bedi (University of Delhi, India) 826 

A Practical Identity Based Signcryption Scheme From Bilinear Pairing 

Arijit Karati (Indian School of Mines, India), G P Biswas (ISM Dhanbad, India) 832 

Improving False Alarm Rate in Intrusion Detection Systems Using Hadoop 

Mukund Yelahanka Raghuprasad (National Institute of Technology Karnataka, India), Sunil Nayak (National Institute of 
Technology Karnataka, India), Chandra Sekaran K (National Institute of Technology Karnataka, India) 837 

Cryptographic Turbo Code for Image Transmission Over Mobile Networks 

Vidya Sawant (NMIMS University & MPSTME, India), Archana Bhise (Mukesh Patel School of Technology Management & 
Engineering, India) 844 

Performance Measurements for Hypervisors on Embedded ARM Processors 

Axel Sikora (University of Applied Sciences Offenburg, Germany), Sebouh Toumassian (University of Applied Sciences Offenburg, 
Germany), Rico Werner (University of Applied Sciences Offenburg, Germany) 851 

A Hybrid Intelligent Security Technique used for Digital Still Image 

Sudhanshu S. Gonge (Savitribai Phule Pune University & Genba Sopanrao Moze College of Engineering Pune, India), Ashok 
Anandrao Ghatol (Director Genba Sopanrao Moze College of Engineering Pune, India) 856 

Split First Encryption Next Model for Cotenant Covert Channel Protection 

Sankarasetty Rama krishna (VYCET, CHIRALA, India), Bokka Padmaja Rani (Jawaharlal Technological university, India) 866 

Image Encryption using Wavelet based Chaotic Neural Network 

Sushil Kumar (Guru Gobind Singh Indraprastha University, India) 875 

Lightweight Security Framework for IoTs using Identity based Cryptography 

Sriram Sankaran (Amrita University, India) 880 

Secure Strategic Mail Application with Hardware Device 

Thirumal kumar Kanakurthi (BEL & BEL, India), Hemanth Kumar Nooka (CRL-BEL, India), Anka rao Ittadi (BEL, India), Akila M 
(BEL-CRL, India), Bhanusree K (BEL-CRL, India) 887 

 

 

 

 

 

 

 



  

ICACCI-13A: Artificial Intelligence and Machine Learning/Data Engineering/Biocomputing (Regular Papers) 
 

Lbest Gbest Artificial Bee Colony Algorithm 

Harish Sharma (Rajasthan Technical University, Kota, India), Sonal Sharma (Career Point University, Kota, India), Sandeep 
Kumar (Jagannath University Jaipur, India) 893 

Designing Automatic Note Transcription System for Hindustani Classical Music 

Prasenjit Dhara (IIT-Kharagpur, India), Pradeep Rengaswamy (IIT Kharagpur, India), K. Sreenivasa Rao (IIT KGP, India) 899 

Simple yet Effective Classification Model for Skewed Text Categorization 

Mahamad Suhil (University of Mysore, India), Guru D S (Mysore University, India), Lavanya Narayana Raju (University of Mysore, 

India), Harsha S Gowda (University of Mysore, India) 904 

An Improved Fuzzy Based Approach to Impute Missing Values in DNA Microarray Gene Expression Data with Collaborative 
Filtering 

Sujay Saha (Heritage Institute of Technology, India), Anupam Ghosh (Netaji Subhas Engineering College, India), Saikat 
Bandopadhyay (Heritage Institute of Technology, India), Kashi Nath Dey (University of Calcutta, India) 911 

Computational Reconstruction of fMRI-BOLD From Neural Activity 

Chaitanya Nutakki (Amrita School of Biotechnology, Amrita Vishwa Vidyapeetham, Amrita University, India), Ahalya Nair (Amrita 
Vishwa Vidyapeetham, Amrita University, India), Chaitanya Medini (Amrita Vishwa Vidyapeetham ( Amrita University), India), 
Manjusha Nair (Amrita School of Biotechnology, Amrita Vishwa Vidyapeetham, India), Bipin Nair (Amrita Vishwa Vidyapeetham ( 
Amrita University), India), Shyam Diwakar (Amrita Vishwa Vidyapeetham ( Amrita University), India) 917 

Computing LFP From Biophysical Models of Neurons and Neural Microcircuits 

Sandeep Bodda (Amrita Vishwa Vidyapeetham, Amrita University, India), Harilal Parasuram (Amrita Vishwa Vidyapeetham ( 
Amrita University), India), Bipin Nair (Amrita Vishwa Vidyapeetham ( Amrita University), India), Shyam Diwakar (Amrita Vishwa 
Vidyapeetham ( Amrita University), India) 922 

A Study of Gene Prioritization Algorithms on PPI Networks 

Sinsha KP (Amrita University, India), Bhadrachalam Chitturi (Amrita University, USA) 927 

Identification of Olfactory Receptors Using a Parametric Model 

Pranay Sakhare (Dr B R Ambedkar NIT Jalandhar, India), Rajneesh Rani (Dr B R Ambedkar NIT Jalandhar, India), Ranjeet 
Kumar Rout (Dr B R Ambedkar NIT Jalandhar, India) 935 

Alignment Free Promoter Sequences Analysis Using Feature Reduced Cumulative Distribution of Motifs 

Kouser K (University of Mysore, India), Lalitha Rangarajan (University of Mysore, India) 941 

Faster Mahalanobis K-Means Clustering for Gaussian Distribution 

Ankita Chokniwal (Gurukul Institute of Engineering and Technology, Kota ,Rajasthan, India), Manoj Singh (Gurukul Institute of 
Engineering and Technology, India) 947 

Effect of Event Sequence on Intragroup Dynamics: Simulation Using Modified Hopfield Neural Network 

Amita Kapoor (University of Delhi & Shaheed Rajguru College of Applied Sciences for Women, India), Narotam Singh (IMD, 
Ministry of Earth Sciences, India) 953 



  

Design and Development of Balance Training Platform and Games for People with Balance Impairments 

Amritha N (AMMACHI Labs, Amrita School of Engineering, Amritapuri, Amrita Vishwa Vidyapeetham, Amrita University, India, 
India), Mahima M. Menon (AMMACHI Labs, Amrita School of Engineering, Amritapuri, Amrita Vishwa Vidyapeetham, Amrita 
University, India, India), Namitha K (AMMACHI Labs, Amrita School of Engineering, Amritapuri, Amrita Vishwa Vidyapeetham, 
Amrita University, India, India), Radhakrishnan Unnikrishnan (AMMACHI Labs, Amrita School of Engineering, Amritapuri, Amrita 
Vishwa Vidyapeetham, Amrita University, India, India), Harish Mohan (AMMACHI Labs, Amrita School of Engineering, Amritapuri, 
Amrita Vishwa Vidyapeetham, Amrita University, India, India), Ravi Sankaran (Department of Physical Medicine and 
Rehabilitation, Amrita Institute of Medical Sciences and Research Center, Kochi, India), Rao R. Bhavani (AMMACHI Labs, Amrita 
School of Engineering, Amritapuri, Amrita Vishwa Vidyapeetham, Amrita University, India, India) 960 

Design & Realization of Multi Mission Data Handling System for Remote Sensing Satellite 

Lalitkrushna J Thakar (Indian Space Research Organization, India), Chayan Dutta (ISRO Satellite Centre, India), P s Sura (Indian 
Space Research Organization, India), S Udupa (ISRO Satellite Centre, India) 967 

Effort Estimation of Web-based Applications Using Machine Learning Techniques 

Shashank Mouli Satapathy (Manipal University Jaipur, India), Santanu Kumar Rath (National Institute of Technology (NIT), 
Rourkela, India) 973 

 

 

ICACCI-13B: Artificial Intelligence and Machine Learning/Data Engineering/Biocomputing (Regular Papers) 
 

Impact of Dilution of Precision for Position Computation in Indian Regional Navigation Satellite System 

Mehul Desai (Sardar Vallabhbhai National Institute of Technology, Surat, India), Darshna Jagiwala (Sardar Vallabhbhai National 
Institute of Technology, Surat, India), Shweta Shah (Sardar Vallabhbhai National Institute of Technology, Surat, India) 980 

Neuro-Endo-Activity-Tracker: An Automatic Activity Detection Application for Neuro-Endo-Trainer 

Britty Baby (Indian Institute of Technology Delhi, India), Vinkle Srivastav (Indian Institute of Technology Delhi, India), Ramandeep 
Singh (Indian Institute of Technology, Delhi, India), Ashish Suri (All India Institute of Medical Sciences, India), Subhashis 
Banerjee (Indian Institute of Technology Delhi, India) 987 

An FSM Based Methodology for Interleaved and Concurrent Activity Recognition 

Kavya J (Amrita School of Engineering, Amritapuri, Amrita Vishwa Vidyapeetham, Amrita University, India), Geetha M (Amrita 
University, Amritapuri, Kollam India Clappana P O, India) 994 

Improving the Intelligib ility of Dysarthric Speech Towards Enhancing the Effectiveness of Speech Therapy 

Arun Kumar Shanmugam (AMRITA University, India), Santhosh C Kumar (Amrita Vishwa Vidyapeetham, India) 1000 

Indian Sign Language Recognition: An Approach Based on Fuzzy-Symbolic Data 

Nagendraswamy H S (University of Mysore, India), BM Chethana Kumara (University of Mysore, India), R Lekha Chinmayi 
(University of Mysore, India) 1006 

Language Identification Using PLDA Based on I-Vector in Noisy Environment 

Manish Rai (Central University of South Bihar, India), Jainath Yadav (IIT Kharagpur, India), K. Sreenivasa Rao (IIT KGP, India), 



Neetish Kumar (Central University of Bihar, India), Md. Shah Fahad (Central University of South Bihar, India) 1014 

Assessing impact of seasonal rainfall on rice crop yield of Rajasthan, India using Association Rule Mining 

Niketa Gandhi (University of Mumbai, India), Leisa J Armstrong (Edith Cowan University, Australia) 1021 

Object Based Schema Oriented Data Storage System for Supporting Heterogeneous Data 

Anindita SarkarMondal (Jadavpur University, India), Samiran Chattopadhyay (Jadavpur University, India), Sarmistha Neogy 
(Jadavpur University, India), Nandini Mukherjee (Jadavpur University, India) 1025 

HealthAnalytic: A Concept Application for Customizable Visualization and Analysis of Health Informatics Datasets 

Sumit Soman (Center for Development of Advanced Computing, India), Sushil Kumar (Center for Development of Advanced 
Computing, India), Sujeet Kumar (CDAC, India) 1033 

Performance Prediction and Behavioral Analysis of Student Programming Ability 

Medha Sagar (Indira Gandhi Institute of Technology & Guru Gobind Singh Indraprastha University, India), Arushi Gupta (Indira 
Gandhi Delhi Technical University for Women, India), Rishabh Kaushal (Indira Gandhi Delhi Technical University for Women, 
India) 1039 

A Comparative Study of Segment Representation for Biomedical Named Entity Recognition 

Shashirekha Hosahalli Lakshmaiah (Mangalore University, India), Hamada Ali Nayel (Mangalore University & Benha University, 
India) 1046 

Term-Class-Max-Support (TCMS): A Simple Text Document Categorization Approach Using Term-Class Relevance Measure 

Guru D S (Mysore University, India), Mahamad Suhil (University of Mysore, India) 1053 

A Multi-Cue Information Based Approach to Contour Detection by Utilizing Superpixel Segmentation 

Sandipan Choudhuri (Jadavpur University, India), Nibaran Das (Jadavpur University, India), Swarnendu Ghosh (Jadavpur 
University, India), Mita Nasipuri (Jadavpur University, India) 1057 

 

 

ICACCI-14: Symposium on Advances in Applied Informatics (SAI'16) - Regular Papers 
 

DoS Attack Detection Technique Using Back Propagation Neural Network 

Monika Khandelwal (NIT Jalandhar, India), Deepak Kumar Gupta (National Institute of Technology Jalandhar, India), 
Pradeepkumar Bhale (ABV-Indian Institute of Information Technology and Management, India) 1064 

Role of Physical Environment (Dinescape Factors Influencing Customers' Revisiting Intention to Restaurants 

Saravanan Mahalingam (Amrita School of Business, Coimbatore Amrita Vishwa Vidyapeetham Amrita University India, India), 
Bhawana Jain (Amrita School of Business, Coimbatore Amrita Vishwa Vidyapeetham Amrita University India, India), Mridula 
Sahay (Amrita Vishwa Vidyapeetham University, India) 1069 

Learning Curve Analysis for Virtual Laboratory Experimentation 

Saneesh F (Amrita Vishwa Vidyapeetham, India), Vysakh Kanikkolil (Amrita Vishwa Vidyapeetham, India), Krishnashree Achuthan 
(Amrita School of Engineering, India) 1073 

Interactive Learning System for the Hearing Impaired and the Vocally Challenged 



Hrishikesh N (Amrita School of Engineering, India), Jyothisha J Nair (Amrita University, India) 1079 

Auto-annotation of Tomato Images Based on Ripeness and Firmness Classification for Multimodal Retrieval 

Priti Sehgal (Keshav College, University of Delhi, India), Nidhi Goel (University of Delhi, India) 1084 

Fatigue Detection and Estimation Using Auto-Regression Analysis in EEG 

Abhinandan Jain (Aligarh Muslim University, India), Baqar Abbas (Aligarh Muslim University, India), Omar Farooq (Aligarh Muslim 
University, Aligarh, India), Shashank Garg (Aliagarh Muslim University, India) 1092 

An Enhancement in Automatic Seed Selection in Breast Cancer Ultrasound Images Using Texture Features 

Lipismita Panigrahi (NIT RAIPUR, Chhattisgarh, India) 1096 

Intelligent Information Retrieval for Tsunami Detection Using Wireless Sensor Nodes 

Deepali Virmani (BPIT, GGSIPU & BPIT, IP University, Delhi, India), Nikita Jain (Bhagwan Parshuram Institute of Technology, 
GGSIPU, India) 1103 

Fine Grained Key Computation Scheme for Secure Data Sharing in Cloud 

Deepa Maria Polson (College of Engineering, tvm, India), Sabitha S (College of Engineering, Trivandrum, India), M S Rajasree 
(IIITMK, India) 1110 

QoE assesment of MPEG-DASH in polimedia e-learning System 

Laura Garcia (Universidad Politecnica de Valencia, Spain, Spain), Jaime Lloret (Universidad Politecnica de Valencia, Spain, 
Spain), Carlos Turro (Universidad Politecnica de Valencia, Spain, Spain), Miran Taha (Universidad Politecnica de Valencia, 
Spain, Spain) 1117 

Ubiquitous Energy Efficient Aquaculture Management System 

Sangeetha Rajesh (K. J. Somaiya Institute of Management Studies and Research, India) 1124 

Empirical Mode Decomposition vs. Variational Mode Decomposition on ECG Signal Processing: A Comparative Study 

Uday Maji (Haldia Instiyute of Technology, India) 1129 

Analysis of Echo Cancellation Techniques in Multi-Perspective Smart Classroom 

Ramesh Guntha (Amrita Center for Wireless Networks and Applications, Amrita Vishwa Vidyapeetham University, India), Balaji 
Hariharan (Amrita University, India), Venkat Rangan (Amrita University, India) 1135 

Exploring Concept of QR Code and Its Benefits in Digital Education System 

Saroj Goyal (MACERC, India), Surendra Yadav (MACERC JAIPUR, India), Manish Mathuria (Rajasthan Technical University, 
India) 1141 

 

 

ICACCI-19: Symposium on Intelligent Informatics (ISI'16)/Symposium on Advances in Applied Informatics (SAI'16) 
 

Effective Discriminant Function for Intrusion Detection Using SVM 

Ramasani Ravinder Reddy (Osmania University, India) 1148 

Environmental Awareness Around Vehicle Using Ultrasonic Sensors 



Priya Hosur (B. V. Bhoomraddi College Of Engineering and Technology, India), Rajashekar Basavaraj Shettar (Vishweswaraya 
technological University, Belgaum.Karnataka State, India), Milind Potdar (KPIT, India) 1154 

Speech Signal Analysis for the Estimation of Heart Rates Under Different Emotional States 

Alex Pappachen James (Nazarbayev University & Enview R&D Labs, Kazakhstan), Aibek Ryskaliyev (Nazarbayev University, 
Kazakhstan), Sanzhar Askaruly (Nazarbayev University, Kazakhstan) 1160 

Exploratory Test Oracle using Multi-Layer Perceptron Neural Network 

Wellington Makondo (Harare Institute of Technology, Zimbabwe), Raghava Srinivasa Nallanthighal (DTU, Delhi, India), Innocent 
Mapanga (Harare Institute of Technology, Zimbabwe), Prudence Kadebu (Harare Institute of Technology, Zimbabwe) 1166 

Analysis of Compressive Sensing For Non Stationary Music Signal 

Vivek Upadhyay (MNIT, India), Amit Joshi (Malviya National Institute of Technology, India) 1172 

Lab VIEW Event handling using EPICS PV for ICRH DAC SOFTWARE 

Ramesh Joshi (Institute for Plasma Research, India), HM Jadav (Institute for Plasma Research, India), Aniruddh Mali (Gujarat 
Technological University, India), S Kulkarni (Institute for Plasma Research, India) 1177 
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Roy (National Institute of Technology Durgapur, India), Sumit Kundu (National Institute of Technology, Durgapur, India) 1622 
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India), Payas Krishna (National Institute of Technology Calicut, India), Vinod Reddy (National Institute of Technology Calicut, 
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Sudhir Rao Rupanagudi (WorldServe Education, India), Varsha Bhat (WorldServe Education, India), Anushree R (KSIT, India), 
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Performance Evaluation of Fuzzy Logic Controlled Voltage Source Inverter Based Unified Power Quality Conditioner for Mitigation 

of Voltage and Current Harmonics 

Anupam Kumar (NIT Srinagar, India), Abdul Bhat (National Institute Of Technology, Srinagar, India), Shubhendra Pratap (NIT 
Srinagar, India) 1799 

Outage Analysis of Two-way Cooperative Spectrum Sharing Protocol under Nakagami-m Fading 

Saloni Mittal (Indraprastha Institute of Technology, Delhi, India), Vivek A Bohara (Indraprastha Institute of Information Technology, 
Delhi (IIIT-Delhi), India) 1805 

Performance Evaluation of Circuit Level Approaches for Radiation Hardened Primitive Gates 

Vaibhav Sharma (Maulana Azad National Institute of Technology, India), Arvind Rajawat (Maulana Azad National Institute of 
Technology, India) 1811 

Human Energy Interacting Interface (HEII) (Interface to Transform Environmental Energy Into Human Acquired Energy) 

Anil Kumar Dubey (Government Engineering College Ajmer, India), Mohan Kolhe (University of Agder, Norway), Vikash Singh (I G 
National Tribal University Amarkantak, MP, India) 1816 



Experimental Study of a Novel Variant of Fiduccia Mattheyses(FM) Partitioning Algorithm 

Mitali Sinha (Veer Surendra Sai University of Technology, Burla, India), Suchismita Pattanaik (Sambalpur University Institute of 
Information Technology, Burla, Odisha, India), Rakesh Mohanty (Veer Surendra Sai University of Technology Burla, India), Prachi 
Tripathy (Veer Surendra Sai University of Technology Burla, India) 1820 

Removal of Random-Valued Impulse Noise Using Detection Filters and Group Sparse Modeling 

Divya Velayudhan (SCT College of Engineering, India), Salim Paul (SCT College of Engineering, India) 1826 
 

 

ICACCI-21: Artificial Intelligence and Machine Learning/Data Engineering/Biocomputing (Short Papers) 
 

Multi-Agent Framework for Automatic Deployment and State Restoration in Iterative Software Development Process 

Ramesh Guntha (Amrita Center for Wireless Networks and Applications, Amrita Vishwa Vidyapeetham University, India), Balaji 
Hariharan (Amrita University, India), Venkat Rangan (Amrita University, India) 1833 

Predictive Maintenance for Wind Turb ine Diagnostics using Vibration Signal Analysis based on Collaborative Recommendation 
Approach 

Gopi Krishna Durbhaka (Research Scholar, India), Barani S. (Sathyabama University, Chennai, India) 1839 

EDA Wavelet Features as Social Anxiety Disorder (SAD) Estimator in Adolescent Females 

Vivek Sharma (PEC University of Technology, Chandigarh, India), Neelam Prakash (PEC University of Technology, Chandigarh, 
India), Parveen Kalra (PEC University of Technology, India) 1843 

Evaluating Student Performance Using Fuzzy Inference System in Fuzzy ITS 

Pooja Asopa (Banasthali University, India), Sneha Asopa (Banasthali University, India), Nisheeth Joshi (Banasthali University, 
India), Iti Mathur (Banasthali University, India) 1847 

Feasib ility Assessment of Neural Network Based Expert System Prototype for Evaluating Motivational Strategies 

Viral Nagori (GLS Institute of Computer Technology (MCA) & GLS University, India), Bhushan H Trivedi (GLS Institute of Computer 
Technology (MCA), GLS University, India) 1852 

Altruistic Decision Making Approach to Resolve the Tragedy of the Commons 

Avadh Kishor (Indian Institute of Technology Roorkee, India), Tarun Garg (Indian Institute of Technology Roorkee, India), Rajdeep 
Niyogi (Indian Institute of Technology Roorkee, India) 1858 

Automatic Expression Recognition and Expertise Prediction in Bharatnatyam 

Pooja Venkatesh (International Institute of Information Technology - Bangalore, India), Dinesh Babu Jayagopi (IIIT Bangalore, 
India) 1864 

A Fast Chromatic Correlation Clustering Algorithm 

Jaishri Gothania (Rajasthan Technical University, India) 1870 

A Novel K-Means Based Clustering Algorithm for Big Data 

Ankita Sinha (Indian School of Mines, India), Prasanta Kumar Jana (Indian School of Mines, India) 1875 



Cognitive State Classification Using Clustering-Classifier Hybrid Method 

Siva Ramakrishna Jeevakala (M S Ramaiah University of Applied Sciences, India), Hariharan Ramasangu (M. S. Ramaiah 
University of Applied Sciences, India) 1880 

Measuring Stock Price and Trading Volume Causality Among Nifty50 Stocks the Toda Yamamoto Method 

Abinaya P (Amrita School of Business, India), Varsha Suresh Kumar (Amrita University, India), Balasubramanian P (Amrita 
School of Business, Amrita University, India), Vijay Krishna Menon (Amrita Vishwa Vidyapeetham, India) 1886 

Analysis of Fluidized Catalytic Cracking Process Using Fuzzy Logic System 

Aparna Nair (K J Somaiya College of Engineering, India), Rajashree Daryapurkar (KJSCE, Vidyavihar, India) 1891 

A Neural Network Based Breast Cancer Prognosis Model with PCA Processed Features 

Smita Jhajharia (Banasthali University, Banasthali & Delhi Technological University, Delhi, India), Harish Varshney (Malaviya 
National Institute of Technology, India), Seema Verma (University Banasthali Vidyapith, India), Rajesh Kumar (Malaviya National 
Institute of Technology, India) 1896 

Accelerative Gravitational Search Algorithm 

Aditi Gupta (Rajasthan Technical University, India), Nirmala Sharma (Rajasthan Technical University, India), Harish Sharma 
(Rajasthan Technical University, Kota, India) 1902 

 

 

ICACCI-23: Signal/Image/video/speech Processing/Computer Vision; and Pattern Recognition & Analysis (Short 
Papers) 

 

Efficient Signal Processing Algorithms for Radar and Telecommunication Systems 

Rostislav Sokolov (Ural Federal University, Russia), Denis Dolmatov (Ural Federal University, Russia), Renat Abdullin (Ural 
Federal University, Russia) 1908 

A Quantum Parallel Bi-Directional Self-Organizing Neural Network (QPBDSONN) Architecture for Extraction of Pure Color Objects 

From Noisy Background 

Debanjan Konar (Sikkim Manipal Institute of Technology & Sikkim Manipal University, India), Udit Chakraborty (Sikkim Manipal 
Institute of Technology, India), Siddhartha Bhattacharyya (RCC Institute of Information Technology, India), Tapan Gandhi (Indian 
Institute of Technology Delhi, India), Bijaya Panigrahi (Indian Institute of Technology - Delhi, India) 1912 

Detection of Tumor in Brain MRI Using Fuzzy Feature Selection and Support Vector Machine 

Amiya Halder (St. Thomas College of Engineering and Technology, India), Oyendrila Dobe (St. Thomas College of Engineering 
and Technology, India) 1919 

An Improved Nucleus Segmentation for Cervical Cell Images Using FCM Clustering and BPNN 

Bharti Sharma (Punjabi University Regional Center for IT & Mgmt., India), Kamaljeet Mangat (Punjabi University Patiala, India) 1924 

Recognition of Handwritten Devanagiri Numerals by Graph Representation and SVM 

Mohammad Idrees Bhat (University of Mysore & University of Mysore, India), Sharada B. (University of Mysore, India) 1930 



Similar Handwritten Devanagari Character Recognition by Critical Region Estimation 

Mahesh Jangid (Manipal University Jaipur, India), Sumit Srivastava (Manipal University Jaipur, India) 1936 

Soft Proofing of Images Using Bacteria Foraging Optimization of Color Gamuts 

Nayan Malpani (Rajasthan Technical University, India), Roshan Jain (RCEW Jaipur, India), Saurabh Maheshwari (Govt. Women 
Engineering College Ajmer & Student Member IEEE, India) 1940 

A Noncontact Vital Sign Monitoring Algorithm Using a Camera 

Anusree R (Amrita Vishwa Vidyapeetham, India), Ranjith R (Amrita Vishwa Vidyapeetham, India), Ramachandran K I (Amrita 
Vishwa Vidyapeetham, India) 1947 

Multilevel RDH Scheme Using Image Interpolation 

Geetha Ramalingam (VIT University & VIT University, India), S Geetha (VIT University Chennai Campus, India) 1952 

Satellite Image Resolution Enhancement Using DTCWT and DTCWT Based Fusion 

Vineet Naik (V. E. S. Institute of Technology, India), Saylee Gharge (Guide, India) 1957 

Using FPGA-SoC Interface for Low Cost IoT Based Image Processing 

Shivank Dhote (Vidyalankar Institute Of Technology, India), Pranav Charjan (Vidyalankar Institute of Technology, Mumbai, India), 
Aditya Phansekar (Vidyalankar Institute of Technology, Mumbai, India), Aniket Hegde (Vidyalankar Institute of Technology, 
Mumbai, India), Jonathan Joshi (Vanmat Technologies. Pvt. Ltd, India), Sangeeta Joshi (Vidyalankar Institute of Technology, 
India) 1963 

Image Retrieval Using Extended Bag-of-Visual-Words 

Nandita Bhattacharya (Indian Institute of Engineering Science and Technology Shibpur, India), Jaya Sil (Indian Institute of 
Engineering Science and Technology, Shibpur, India) 1969 

An Integrated approach of Radon Transform and Blockwise Binary Pattern for Shape Representation and Classification 

Bharathi Pilar (Mangalore University & University College Mangalore, India), B H Shekar (Mangalore University, India) 1976 

A Segmented-Mean Feature Extraction Method for Glove-based System to Enhance Physiotherapy for Accurate and Speedy 
Recuperation of Limbs 

Andrews Samraj (Mahendra Engineering College, India), Kalvina Rajendran (Enability Foundation for Rehabilitation, India, India), 
Ramaswamy Palaniappan (University of Kent, United Kingdom) 1983 

 

 

ICACCI-29: Sensor Networks, M ANETs and VANETs/Distributed Systems (Short Papers) 
 

Web Service Selection with Global Constraints Using Modified Gray Wolf Optimizer 

Manik Chandra (Indian Institute of Technology Roorkee, India), Ashutosh Agrawal (Indian Institute of Technology Roorkee, India), 
Avadh Kishor (Indian Institute of Technology Roorkee, India), Rajdeep Niyogi (Indian Institute of Technology Roorkee, India) 1989 

Physical Access Control Based on Biometrics and GSM 

Diptadeep Addy (St. Thomas' College of Engineering & Technology, Kolkata, India), Poulami Bala (St. Thomas' College of 
Engineering & Technology, Kolkata, India) 1995 



Network Condition and Application Adaptive Fitness Based Vehicular Intelligent Routing Protocol 

Rajesh Purkait (Indian School Of Mines, India) 2002 

Throughput and Outage of a Wireless Energy Harvesting Based Cognitive Relay Network 

Binod Prasad (NIT DURGAPUR, India), Sankararao Adduru U G (NIT Durgapur, India), Sanjay Dhar Roy (National Institute of 
Technology Durgapur, India), Sumit Kundu (National Institute of Technology, Durgapur, India) 2009 

Towards Automated Real-Time Detection of Misinformation on Twitter 

Suchita Jain (IGDTUW, India), Vanya Sharma (IGDTUW, India), Rishabh Kaushal (Indira Gandhi Delhi Technical University for 
Women, India) 2015 

Performance Analysis of Cooperative Communication in Wireless Sensor Network 

Ankit Kumar Jain (National Institute of Technology, Kurukshetra, India), Kaushlendra Pandey (Central Institute of Technology 
Kokrajhar, India), Soumitra Mehrotra (Jaypee University of Information Technology, India) 2021 

Automated Classification of Security Requirements 

Rajni Jindal (Delhi Technological University, India), Ruchika Malhotra (Delhi Technological University, India), Abha Jain (Delhi 
Technological University, India) 2027 

Feedback-based Adaptive Speedy Transmission (FAST) Control Protocol to Improve the Performance of TCP Over Ad-Hoc 
Networks 

Aniket Deshpande (Mewar University, India), Ashok Kaushal (Mewar University, India) 2034 
 

 

ICACCI-30: Symposium on Women in Computing and Informatics (WCI-2016) - Short papers 
 

Abnormal Activity Detection for Bank ATM Surveillance 

Rajvi Rajesh Nar (The LNM Institute of Information Technology, India), Alisha Singal (The LNM Institute of InformationTechnology, 
India), Praveen Kumar (GRIET, India) 2042 

Energy Efficient Approach to Send Data in Cognitive Radio Wireless Sensor Networks(CRSN) 

Ashish Semwal (GBPEC, PAURI & Uttarakhand, India) 2047 

Robotics and Programming: Attracting Girls to Technology 

Christiane Borges Santos (Instituto Federal de Goiás, Brazil), Deller Ferreira (Federal University of Goias, Brazil), Maria Carolina 
Borim do Nascimento R Souza (MNT, Brazil), Andressa Rodrigues Martins (MNT, Brazil) 2052 

Image Hashing by SDQ-CSLBP 

Varsha Patil (University of Mumbai & SIES GST, India), Tanuja K. Sarode (Thadomal Shahani Engineering College, India) 2057 

Statistical Feature Extraction for Small Infrared Target 

Neha Pokhriyal (Aicte, India), Shashikant Verma (Aicte, India) 2064 
 

 

 



ICACCI-31: NLP'16/Natural Language Processing and Machine Translation (Short Papers) 

Use of Fuzzy Logic and WordNet for Improving Performance of Extractive Automatic Text Summarization 

Jyoti Yadav (Malaviya National Institute of Technology, Jaipur, India), Yogesh Kumar Meena (Malaviya National Institute of 
Technology, India) 2071 

Online Recognition of Malayalam Handwritten Scripts - A Comparison Using KNN, MLP and SVM 

KB Baiju (University of Calicut, India), Sabeerath K (University of Calicut, India) 2078 

Ranking Scholarly Work Based on Author Reputation 

Kajol Kardam (IGDTUW, India), Akshita Kejriwal (IGDTUW, India), Kirti Sharma (IGDTUW, India), Rishabh Kaushal (Indira Gandhi 
Delhi Technical University for Women, India) 2084 

Bayesian Learner Based Language Learnability Analysis of Hindi 

Sandeep Saini (The LNM Institute of Information Technology, India), Nitin Gupta (The LNM Institute of Information Technology, 
Jaipur, India), Shivin Bhogal (The LNM Institute of Information Technology, Jaipur, India), Shubham Sharma (The LNM Institute of 
Information Technology, Jaipur, India), Vineet Sahula (MNIT Jaipur, India) 2089 

Extraction of Syllab ically Rich and Balanced Sentences for Tigrigna Language 

Hafte Abera (Ethiopia, Addis Ababa University, Ethiopia), Climent Nadeu (Universitat Politècnica de Catalunya, Barcelona, Spain, 
Spain), Sebsibe H/Mariam (Addis Ababa University Addis Ababa Ethiopia, Ethiopia) 2094 

A Comparative Study of Noise Reduction Techniques for Automatic Speech Recognition Systems 

Kanika Garg (Jawaharlal Nehru University, India), Goonjan Jain (Jawaharlal Nehru University, India) 2098 

Optimizing Feature Extraction Techniques Constituting Phone Based Modelling on Connected Words for Punjabi Automatic Speech 

Recognition 

Arshpreet Kaur Chauhan (Chitkara University, Punjab, India) 2104 

An Efficient English to Hindi Machine Translation System Using Hybrid Mechanism 

Jayashree Nair (Amrita School of Engineering, India), Amrutha K (Amrita Vishwa Vidyapeetham Amritapuri, India), Deetha R 
(Amrita Vishwa Vidyapeetham Amritapuri, India) 2109 

Named Entity Recognition in Assamese: A Hybrid Approach 

Padmaja Sharma (Tezpur University, Tezpur, Assam, India) 2114 
 

 

ICACCI-32: Embedded Systems/Computer Architecture and VLSI/Adaptive Systems/ICAIS'16 (Short Papers) 
 

Low Power and Temperature Compatible FinFET Based Full Adder Circuit with Optimised Area 

Jiwanjot Kahlon (Amity University, Uttar Pradesh, India), Pradeep Kumar (Amity University Uttar Pradesh, India), Anubhav Garg 
(Amity University, India), Ashutosh Gupta (Amity University Uttar Pradesh, India) 2121 

Multi-ob jective Optimization Domino Techniques for VLSI Circuit 

Jitesh Ramdas Shinde (Priyadarshini J L College of Engineering & TMVLSI, India), Suresh Salankar (G H Raisoni College of 



Engineering Nagpur, India), Shilpa Shinde (Researcher, India) 2126 

Electro-Thermo-Mechanical FE Simulations of OFHC Cu Material for Electric Contact with DC/AC Currents 

Atul S Takalkar (VIT University, India), Lenin babu M C (VIT University, India) 2131 

Characterization of Valveless Micropump for Drug Delivery by Using Piezoelectric Effect 

Atul S Takalkar (VIT University, India), Lenin babu M C (VIT University, India) 2138 

Simulation & Design of Maximum Current Point Tracking Controller for 2 MHz RF H- Source 

Priya Khachane (MPSTME NMIMS & RRCAT, India), Dharmraj Ghodke (Scientific Officer, India), Vinod Senecha (Scientific Officer, 
India), Vaishali Kulkarni (NMIMS University, India), Satish Joshi (O S, India) 2145 

Multi-Agent Trajectory Control Under Faulty Leader: Energy-Level Based Leader Election Under Constant Velocity 

B. K. Swathi Prasad (M. S. Ramaiah University of Applied Sciences, India), Aditya G Manjunath (M. S. Ramaiah University of 
Applied Sciences, India), Hariharan Ramasangu (M. S. Ramaiah University of Applied Sciences, India) 2151 

System Analysis for Optical Inter-Satellite Link with Varied Parameter and Pre-Amplification 

Guddan Kumari (Government women engineering college ajmer, India), Chetan Selwal (Government Women Engineering 
College Ajmer, India) 2157 

Electrocardiogram Waveform Denoising Using a Modified Multi-Resolution Filtered-X LMS Algorithm Based on Discrete Wavelet 
Transform 

Roop Kanwal (Punjabi University Patiala, India), Sangeet Pal Kaur (Punjabi University Patiala, India) 2162 

Bluetooth RSSI Based Collision Avoidance in Multi-robot Environment 

Lijina P (Amrita Vishwa Vidyapeetham, Amrita School of Engineering, India), Nippun Kumaar Aa (Amrita Vishwa Vidyapeetham, 
Amrita School of Engineering, India) 2168 

A Suboptimal Scheduling Scheme for MIMO Broadcast Channels with Quantized SINR 

Ashok Panda (International Institute of Information Technology, Bhubaneswar, India), Swadhin Mishra (in National Institute of 
Science and Technology, Berhampore, India), Sasanka Sekhar Dash (Amdocs Development Center, India), Neha Bansal (NIST, 
Berhampur, India) 2175 

Design and Simulation of Microstage Having PZT MEMS Actuator for 3D Movement 

Kiran Junagal (Rajasthan Technical University Kota Rajasthan India, India), R. s. Meena (UCE, KOTA, India) 2180 

An Analytical Model for a Resource Constrained QoS Guaranteed SINR Based CAC Scheme for LTE BWA Het-Nets 

Arijeet Ghosh (Jadavpur University, India), Iti Misra (Jadavpur University, India) 2186 

Functional Flow Diagram(FFD): Semantics for Evolving Software 

Vaishali Chourey (Medicaps Institute of Technology and Management, India), Meena Sharma (IET - DAVV Instituute of 
Engineering & Technology, DAVV, Indore India, India) 2193 

 

 

 

 

 



ICACCI-33: Signal/Image/video/speech Processing/Computer Vision; and Pattern Recognition & Analysis (Short 
Papers) 

Human Face Detection and Recognition in Videos 

Swapnil Tathe (Sinhgad College of Engineering, Pune, India), Abhilasha Sandipan Narote (Smt. Kashibai NAvale College Of 
Engineering, University of Pune, India), Sandipann Pralhad Narote (Government Residence Women Polytechnic, Tasgaon, 
Sangli, India) 2200 

Optimistic Bilateral MAP-MBD Based Color Restoration Using GA 

Manavjot Dhaliwal (Guru Nanak Dev University, India) 2206 

Optimized Multi-Layered Unequal Error Protection of SPIHT Coded Images Using 64-HQAM 

Anam Mobin (Aligarh Muslim University, India), Athar Ali Moinuddin (Aligarh Muslim University, India), Ekram Khan (Aligarh Muslim 
University, India), Mirza S. Beg (Aligarh Muslim University, India) 2213 

Cascaded Speech Enhancement Technique in Highly Nonstationary Noise Environment 

Deeleia S (Visvesvaraya Technological University & Bangalore Institute of Technology, India), J C Narayana Swamy (Bangalore 
Institute of Technology, India), K D N V S Prasad (M-(SRS), CRL, Bharat Electronics Limited, Bangalore, India), D Seshachalam 
(BMS College of Engineering, India) 2219 

Use of OBIA for Extraction of Cadastral Parcels 

Ganesh Khadanga (Indian Institute of Technology, Roorkee, India), Kamal Jain (Indian Institute of Technology, Roorkee, India), 
Suresh Merugu (Indian Institute of Technology, Roorkee & Indian Institute of Technology, Roorkee, India) 2226 

Modeling Basal Ganglia Microcircuits Using Spiking Neurons 

Chaitanya Medini (Amrita Vishwa Vidyapeetham ( Amrita University), India), Anjitha Thekkekuriyadi (Amrita Vishwa Vidyapeetham, 
Amrita University, India), Surya Thayyilekandi (Amrita Vishwa Vidyapeetham, Amrita University, India), Manjusha Nair (Amrita 
School of Biotechnology, Amrita Vishwa Vidyapeetham, India), Bipin Nair (Amrita Vishwa Vidyapeetham ( Amrita University), 
India), Shyam Diwakar (Amrita Vishwa Vidyapeetham ( Amrita University), India) 2231 

Performance Improvement in HEVC Using Contrast Sensitivity Function 

Sini Simon M (NIT Calicut, India), Abhilash Antony (National Institute of Technology Calicut, India), Sreelekha G (National Institute 
Of Technology, India) 2237 

Shot Boundary Detection Using Correlation Based Spectral Residual Saliency Map 

B H Shekar (Mangalore University, India), K P Uma (Mangalore University, India), Raghurama Holla, K (Mangalore University, 
India) 2242 

 

 

  



ICACCI-08: Poster Session I 
 

Analysis of Nutritional Deficiency in Citrus Species Tree Leaf Using Image Processing 

Chitra Anil Dhawale (Amravati University, India), Sanjay Misra (Suite 11, Covenant University & Covenant University, Nigeria), 
Sonika Thakur (S. G. B. Amravati University, India), Navin Dattatraya Jambhekar (SGB Amravati University Amravati & S. S. S. K. R. 
Innani Mahavidyalaya Karanja Lad, India) 2248 

Factors Affecting the Consumer Preference of Non-Packaged Non-Branded Rice in South India 

Rajiv Prasad (Amrita Vishwa Vidyapeetham University & Amrita School of Business, India), Umesh Sivasubramanian (Amrita 
Vishwa Vidyapeetham University, India) 2253 

Internal crack detection in kidney bean seeds using X-ray imaging technique 

Surbhi Sood (National Institute of Technical Teachers Training and Research (NITTTR), Chandigarh & Panjab University, 
Chandigarh, India), Shveta Mahajan (AcSIR, CSIR-CSIO, India), Amit Doegar (National Institute of Teachers Training and 
Research, India), Amitava Das (CSIO, India) 2258 

A Planning Based Approach For Satisfying User Request in Context Aware Settings 

Sujata Swain (Indian Institute of Technology Roorkee, India), Rajdeep Niyogi (Indian Institute of Technology Roorkee, India) 2262 

Named Entity Recognition and Classification for Gujarati Language 

Komil Vora (V. V. P Engineering College, India), Avani Vasant (Babaria Institute of Technology & Science, India), Rachit Adhvaryu 
(Gujarat Technological University, India) 2269 

An automated system for measuring hematocrit level of human blood from total RBC count 

Ratnadeep Dey (Jadavpur University, India), Kaushiki Roy (Jadavpur University, India), Debotosh Bhattacharjee (Jadavpur 
University, India), Mita Nasipuri (Jadavpur University, India), Pramit Ghosh (RCC Institute of Information Technology, India) 2273 

Summarization of Customer Reviews for a Product on a website using Natural Language Processing 

Akkamahadevi Hanni (B V Bhoomaraddi College of Engineering and Technology, India), Mayur Patil (Tesco Bengaluru, India), 
Priyadarshini M Patil (BVB College of Engineering & Technology, India) 2280 

Distributed threshold k-means clustering for privacy preserving data mining 

Vadlana Baby (VNR VIGNANA JYOTHI INSTITUTE OF ENGG &TECH, India) 2286 

A Survey on Extracting Frequent Subgraphs 

Susanna Thomas (Amrita School of Engineering, Amritapuri, Amrita Vishwa Vidyapeetham, Amrita University, India), Jyothisha J 
Nair (Amrita University, India) 2290 

Internet of Things: A Survery Related to Various Recent Architectures and Platforms Available 

Sharwari Solapure (Walchand College of Engineering, India), Harish Kenchannavar (Gogte Institute of Technology & 
Visveswaraya Technological University, India) 2296 

Customizable Holter Monitor Using Off-The-Shelf Components 

Neena Goveas (BITS Pilani K K Birla Goa Campus, India), Sreekesh S (BITS Pilani K K Birla Goa Campus, India), Abhimanyu 
Zala (BITS Pilani K K Birla Goa Campus, India), Keerthi Chavan G (BITS PILANI & Goa Campus, India) 2302 



DEPTA: An Efficient Technique for Web Data Extraction and Alignment 

Rahull Lokhande (SRTMU Nanded & SGGSIE&T NANDED, India) 2307 

Usage of Lowpass Filters for Miniaturization of Microstrip Branch-Line Hybrid Couplers 

Denis Letavin (Ural Federal University, Russia), Yury E Mitelman (Ural Federal University, Russia), Victor Chechetkin (Ural 
Federal University, Russia) 2311 

Miniature Microwave Bandpass Filter with Two Circular Spiral Resonators 

Denis Letavin (Ural Federal University, Russia), Victor Chechetkin (Ural Federal University, Russia) 2315 

Statistical Analysis of Load Demand Distribution At Banaras Hindu University, India 

Manish Kumar (Indian Institute of Technology (BHU), Varanasi, India), Cherian Samuel (Indian Institute of Technology (BHU), 
Varanasi, India) 2318 

Allocating Resources in Cloud Computing When Users Have Strict Preferences 

Anjan Bandyopadhyay (NIT DURGAPUR, India), Sajal Mukhopadhyay (NIT DURGAPUR, India), Uttam Ganguly (Mallabhum 
Institute of Technology, India) 2324 

Identification of Escalations During Product Maintenance 

Shivam Dhar (PES Institute of Technology, India), Pooja Tata (PES Institute Of Technology, India), Sachit Nayak (PES Institute of 
Technology, India), Subramaniam Kalambur (PES University, India), Dinkar Sitaram (Pesit, India), Atanu Dasgupta (Hewlett 
Packard Enterprise, India) 2329 

A Framework to Identify Influencers in Signed Social Networks 

Vanita Jaitly (Chitkara University, India), Pradeep Chowriappa (Louisiana Tech University, USA), Sumeet Dua (Lousiana Tech 
University, USA) 2335 

Blind and Adaptive Reconstruction Approach for Non-Uniformly Sampled Wideband Signal 

Himani Joshi (IIIT-Delhi, India), Sumit Jagdish Darak (IIIT-Delhi, India), Yves Louet (CentraleSupelec, France) 2341 

RFID-Cloud Smart Cart System 

Alex Pappachen James (Nazarbayev University & Enview R&D Labs, Kazakhstan), Yerlan Berdaliyev (Nazarbayev University, 

Kazakhstan) 2346 

A Real Time Speech to Text Conversion System Using Bidirectional Kalman Filter in Matlab 

Neha Sharma (Chandigarh University Gharuan, Mohali, India), Shipra Sardana (Chandigarh University Gharuan, Mohali, India) 2353 

Electrooculogram-based Virtual Reality Game Control Using Blink Detection and Gaze Calibration 

Devender Kumar (IIT Kanpur & IIT Kanpur, India), Amit Sharma (IIT Kanpur, India) 2358 

Emotion Recognition on the Basis of Audio Signal Using Naive Bayes Classifier 

Sagar Bhakre (Vishvakarma Institute of Information Technology pune, India), Arti Bang (University of Pune, India) 2363 

Gesture recognition based relative intensity profiler for different light sources 

Sabarna Choudhury (St. Thomas' College of Engineering and Technology, Kolkata, India), Shreyasi Bandyopadhyay (St. Thomas' 
College of Engineering and Technology, Kolkata, India), Kanik Palodhi (University of Calcutta, India) 2368 

Improved GA using population Reduction for Load Balancing in Cloud computing 



Ronakkumar R Patel (Sardar Pate College of Engineering & Gujarat Technological University, India), Swachilkumar Patel (Sardar 
Patel College of Engineering, India, India), Dhaval Patel (Sardar Patel College of Engineering, India), Tushar T Desai (Parul 
Polytechnic Institute, India) 2372 

Image Enhancement of Ultrasound Images using Multifarious Denoising Filters and GA 

Prabhpreet Kaur (Gndu, India), Gurvinder Singh (G N D U, India), Parminder Kaur (Guru Nanak Dev University, Amritsar, India) 2375 

Unmanned Aerial Vehicle based Bomb Detection 

Jasmine Priyadarsini (VIT University, Vellore, INDIA, India) 2385 

 

Poster Session II 
 

A study of peak to average power ratio for different companding techniques in VLC-OFDM system 

Arushi Singh (Rajiv Gandhi Prodyogiki Vishwavidyalaya, Bhopal, India), Anjana Jain (Shri. G. S. Institute of Technology & Science, 
India), Prakash Vyavahare (S G S Institute of Technology and Science, India) 2390 

Need of Integration of Second Generation Wavelets in Medical Image Compression 

Harshal Gosavi (Vishwakarma Institute of Information Technology, Pune, India), Rajendra Talware (Vishwakarma Institute of 
Information Technology, Pune, India) 2394 
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Preface

This AISC volume contains selected papers presented at the 10th International
Conference on Advanced Computing and Communication Technologies (10th
ICACCT 2016), technically sponsored by Institution of Electronics and
Telecommunication Engineers (India), held during November 18–20, 2016 at Asia
Pacific Institute of Information Technology, Panipat, India.

The technical program at 10th ICACCT 2016 featured inaugural addresses by
Prof. Lalit M. Patnaik, National Institute of Advanced Studies, IISc, Bangalore and
Mr. V. Ramagopal, Executive Director, Panipat Refinery and Petrochemicals, Indian
Oil Corporation Ltd., Panipat; followed by six contributed paper sessions; Invited
Paper Sessions and a valedictory session. The technical sessions were chaired by
Prof. J.K. Mandal, Kalyani University; Prof. Dhananjay Bhattacharyya, Saha
Institute of Nuclear Physics, Kolkata; Prof. Anu Mehra, AMITY University, Noida;
Dr. Surya P. Singh, Indian Institute of Technology, Delhi; Mr. R. Ramamurthy,
Dy. General Manager, Panipat Refinery and Petrochemicals, Indian Oil Corporation
Ltd., Panipat; and Prof. Pradosh K. Roy, Asia Pacific Institute of Information
Technology, Panipat.

Out of the contributed papers, 150 papers were shortlisted for second and third
rounds of review by the expert panel after content evaluation and anti-plagiarism check
using Turnitin®. After a rigorous review process, the final selection of 31 papers,
corresponding to an acceptance rate of 20% was determined by these evaluation
process. The selected papers cover a wide range of topics spanning theory, systems,
applications, and case studies that could provide insights for using and enhancing
advanced computing systems, communication technologies, services, and facilities.

A review of the state-of-the-art research work together with a discussion on
CORDA as a computational model with reference to the problem of multi-robot
area coverage has been enlightened in the invited paper.

The development of computational intelligence, it may be recalled, was inspired
by observable and imitable aspects of intelligent activity of human being and
nature. In the recent years, many hybrid techniques using the theories of compu-
tational intelligence are being applied in many fields of engineering and have many
other practical implementations. Conforming to the theme of the conference, the
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volume includes systems based on computational intelligence on data of various
nature, e.g., text mining, image thresholding and encryption, target coverage and
localization in wireless sensor networks, dynamic facility layout, human activity
recognition, software defect prediction, interactive recommender system, genes
mediating leukemia, and glaucoma diagnosis for retinal images. The other chapters
relate to knowledge representation and deep learning, innovations in data encryp-
tion, reliability in MANET, active filters, innovative antenna design, micro elec-
tromechanical (MEM) systems design, quantum dot cellular automata, wave digital
filters, heterogeneous distributed computing systems, big data analysis and a
seminal paper on statistical machine translation of Bodo language.

We would like to thank members of the advisory and the program committee,
especially Prof. Nikhil Ranjan Pal, Indian Statistical Institute, Calcutta; Prof. Subir
Sarkar, Jadavpur University, Calcutta; Prof. Partha P. Bhattacharya, Mody
University, Sikar, Rajasthan; Prof. AlokK. Rastogi, Institute for Excellence in Higher
Education, Bhopal; Prof. Siddhartha Bhattacharya, RCC Institute of Information
Technology, Calcutta; Prof. Bijay Baran Pal, University of Kalyani, West Bengal;
Prof. R.R.K. Sharma, Indian Institute of Technology,Kanpur; Prof. SarmisthaNeogy,
Jadavpur University, Calcutta; Dr. Nitin Auluck, IIT Ropar, Rupnagar; Dr. Surya
Prakash Singh, Indian Institute of Technology, Delhi; Dr. Srabani Mukhopadhyaya,
BIT Mesra Kolkata Extension Centre, Calcutta; Dr. Mahavir Jhawar, Ashoka
University, Sonepat, Haryana; Dr. Tandra Pal, National Institute of Technology,
Durgapur; Prof. Atul Sharma, Thapar University, Patiala; Prof. Moirangthem Marjit
Singh, Northeast Regional Institute of Science and Technology, Itanagar, Arunachal
Pradesh, for their enormous contributions towards the success of this conference. The
authors of all contributed papers, the session chairs, and the session coordinators
deserve our special thanks. We are thankful to the authors of the selected papers for
suitably incorporating the modifications suggested by the reviewers and the session
chairs in the scheduled time frame.

Acceptance of the proposal submitted to Springer Science+Business Media
Singapore Pte. Ltd. for publication of the proceedings is gratefully acknowledged.
We are grateful to the Institution of Electronics and Telecommunication Engineers
(India) for technically sponsoring the conference. We are indebted to Mr. Aninda
Bose, Senior Editor, Springer India Pvt. Ltd., New Delhi, for his valuable advice on
similarity index and the review process. Financial support from Panipat Refinery
and Petrochemicals, IOCL, India, in organizing the conference is gratefully
acknowledged.

The Organizing Committee patronized by the Managing Committee of
APIIT SD India, viz., Mr. Vinod Gupta, Chairman; Mr. Umesh Aggarwal, Vice
Chairman; and Mr. Shrawan Mittal, Auditor; supervised by Prof. Virendra
K. Srivastava and the Convener, Prof. Sachin Jasuja did a wonderful job in coor-
dinating various activities.

It is our duty to acknowledge the inspiring guidance of Conference General
Chair, Prof. Lalit M. Patnaik, Adjunct Professor, National Institute of Advanced
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Preface

This AISC volume contains selected papers presented at the 10th International
Conference on Advanced Computing and Communication Technologies (10th
ICACCT 2016), technically sponsored by Institution of Electronics and
Telecommunication Engineers (India), held during November 18–20, 2016 at Asia
Pacific Institute of Information Technology, Panipat, India.

The technical program at 10th ICACCT 2016 featured inaugural addresses by
Prof. Lalit M. Patnaik, National Institute of Advanced Studies, IISc, Bangalore and
Mr. V. Ramagopal, Executive Director, Panipat Refinery and Petrochemicals, Indian
Oil Corporation Ltd., Panipat; followed by six contributed paper sessions; Invited
Paper Sessions and a valedictory session. The technical sessions were chaired by
Prof. J.K. Mandal, Kalyani University; Prof. Dhananjay Bhattacharyya, Saha
Institute of Nuclear Physics, Kolkata; Prof. Anu Mehra, AMITY University, Noida;
Dr. Surya P. Singh, Indian Institute of Technology, Delhi; Mr. R. Ramamurthy,
Dy. General Manager, Panipat Refinery and Petrochemicals, Indian Oil Corporation
Ltd., Panipat; and Prof. Pradosh K. Roy, Asia Pacific Institute of Information
Technology, Panipat.

Out of the contributed papers, 150 papers were shortlisted for second and third
rounds of review by the expert panel after content evaluation and anti-plagiarism check
using Turnitin®. After a rigorous review process, the final selection of 31 papers,
corresponding to an acceptance rate of 20% was determined by these evaluation
process. The selected papers cover a wide range of topics spanning theory, systems,
applications, and case studies that could provide insights for using and enhancing
advanced computing systems, communication technologies, services, and facilities.

A review of the state-of-the-art research work together with a discussion on
CORDA as a computational model with reference to the problem of multi-robot
area coverage has been enlightened in the invited paper.

The development of computational intelligence, it may be recalled, was inspired
by observable and imitable aspects of intelligent activity of human being and
nature. In the recent years, many hybrid techniques using the theories of compu-
tational intelligence are being applied in many fields of engineering and have many
other practical implementations. Conforming to the theme of the conference, the
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volume includes systems based on computational intelligence on data of various
nature, e.g., text mining, image thresholding and encryption, target coverage and
localization in wireless sensor networks, dynamic facility layout, human activity
recognition, software defect prediction, interactive recommender system, genes
mediating leukemia, and glaucoma diagnosis for retinal images. The other chapters
relate to knowledge representation and deep learning, innovations in data encryp-
tion, reliability in MANET, active filters, innovative antenna design, micro elec-
tromechanical (MEM) systems design, quantum dot cellular automata, wave digital
filters, heterogeneous distributed computing systems, big data analysis and a
seminal paper on statistical machine translation of Bodo language.

We would like to thank members of the advisory and the program committee,
especially Prof. Nikhil Ranjan Pal, Indian Statistical Institute, Calcutta; Prof. Subir
Sarkar, Jadavpur University, Calcutta; Prof. Partha P. Bhattacharya, Mody
University, Sikar, Rajasthan; Prof. AlokK. Rastogi, Institute for Excellence in Higher
Education, Bhopal; Prof. Siddhartha Bhattacharya, RCC Institute of Information
Technology, Calcutta; Prof. Bijay Baran Pal, University of Kalyani, West Bengal;
Prof. R.R.K. Sharma, Indian Institute of Technology,Kanpur; Prof. SarmisthaNeogy,
Jadavpur University, Calcutta; Dr. Nitin Auluck, IIT Ropar, Rupnagar; Dr. Surya
Prakash Singh, Indian Institute of Technology, Delhi; Dr. Srabani Mukhopadhyaya,
BIT Mesra Kolkata Extension Centre, Calcutta; Dr. Mahavir Jhawar, Ashoka
University, Sonepat, Haryana; Dr. Tandra Pal, National Institute of Technology,
Durgapur; Prof. Atul Sharma, Thapar University, Patiala; Prof. Moirangthem Marjit
Singh, Northeast Regional Institute of Science and Technology, Itanagar, Arunachal
Pradesh, for their enormous contributions towards the success of this conference. The
authors of all contributed papers, the session chairs, and the session coordinators
deserve our special thanks. We are thankful to the authors of the selected papers for
suitably incorporating the modifications suggested by the reviewers and the session
chairs in the scheduled time frame.

Acceptance of the proposal submitted to Springer Science+Business Media
Singapore Pte. Ltd. for publication of the proceedings is gratefully acknowledged.
We are grateful to the Institution of Electronics and Telecommunication Engineers
(India) for technically sponsoring the conference. We are indebted to Mr. Aninda
Bose, Senior Editor, Springer India Pvt. Ltd., New Delhi, for his valuable advice on
similarity index and the review process. Financial support from Panipat Refinery
and Petrochemicals, IOCL, India, in organizing the conference is gratefully
acknowledged.

The Organizing Committee patronized by the Managing Committee of
APIIT SD India, viz., Mr. Vinod Gupta, Chairman; Mr. Umesh Aggarwal, Vice
Chairman; and Mr. Shrawan Mittal, Auditor; supervised by Prof. Virendra
K. Srivastava and the Convener, Prof. Sachin Jasuja did a wonderful job in coor-
dinating various activities.

It is our duty to acknowledge the inspiring guidance of Conference General
Chair, Prof. Lalit M. Patnaik, Adjunct Professor, National Institute of Advanced
Studies, Indian Institute of Science, Bangalore, India, in maintaining the high
standards of the conference.
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We would also like to thank the student volunteers for their unforgettable,
tireless, and diligent efforts.

We hope the proceedings will inspire more research in computation, commu-
nication technologies particularly in computational intelligence and metaheuristic
algorithms, in the near future.

Panipat, India Ramesh K. Choudhary
Kalyani, India Jyotsna Kumar Mandal
Kolkata, India Dhananjay Bhattacharyya
December 2016
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Message from the General Chair

The 10th International Conference on Advanced Computing and Communication
Technologies (10th ICACCT 2016) organized by the Asia Pacific Institute of
Information Technology (APIIT) at Panipat during November 18–20, 2016 was
primarily aimed at promoting early research on a wide range of topics in computing
systems, communication technologies, and facilities. Theories of computational
intelligence, it may be recalled, are being applied in many fields of science and
engineering and have many other practical implementations. Therefore, the con-
ference also aimed to enable collaborative efforts among researchers with different
expertise and backgrounds.

The accepted papers were subjected to pre- and post-presentation plagiarism
check and technical review. To ensure that the similarity percentage is consistently
maintained within permissible limits, final versions of papers to appear in the
proceedings volume were again subjected to similarity index check by Springer
independently.

The Editorial Board, Advisory and Program Committee members, reviewers,
invited speakers, session chairs, session coordinators, and student volunteers have
done their jobs excellently towards the success of the technical program.
As General Chair of Conference, I convey my profuse thanks to Prof. Virendra K.
Srivastava for providing all the excellent support from the APIIT SD India
Management, which has been very generous in strongly encouraging this
Conference. I would like to thank Prof. Nikhil R. Pal, Indian Statistical Institute,
Calcutta; Prof. Jyotsna K. Mandal, Kalyani University; Prof. Dhananjay
Bhattacharyya, Saha Institute of Nuclear Physics; Prof. Subir Sarkar, Jadavpur
University; Prof. Partha P. Bhattacharya, Mody University, Sikar; Prof. Alok K.
Rastogi, Institute for Excellence in Higher Education, Bhopal; Dr. Srabani
Mukhopadhyay, BIT Mesra, Kolkata Extension Centre; Prof. Sarmistha Neogy,
Jadavpur University; Prof. Siddhartha Bhattacharya, RCC Institute of Information
Technology, Calcutta; Dr. Nitin Auluck, IIT Ropar, Rupnagar; Dr. Surya P. Singh,
IIT Delhi; Prof. Atul Sharma, Thapar University, Patiala; Prof. Marjit M. Singh,
NERIST, Itanagar for their valuable time and efforts in organizing the conference
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successfully. Finally, my special appreciation goes to Mr. Aninda Bose, Senior
Editor, Springer India Pvt. Ltd., New Delhi for his advice.

We are grateful to the Institution of Electronics and Telecommunication
Engineers for being the technical sponsors and Panipat Refinery and
Petrochemicals, Indian Oil Corporation Ltd., Panipat, for partial financial support.

I am sure this volume will be indispensable for the researchers engaged in
computing and communication technologies.

Bangalore, India Lalit M. Patnaik
December 2016 INSA Senior Scientist and Adjunct Professor

Conference General Chair, 10th ICACCT 2016
Consciousness Studies Program

www.lmpatnaik.in
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Preface

The volume is a collection of high-quality peer-reviewed research papers presented
at the 5th International Conference on Frontiers in Intelligent Computing: Theory
and Applications (FICTA 2016) held at School of Computer Engineering, KIIT
University, Bhubaneswar, Odisha, India, during 16–17 September 2016.

The idea of this conference series was conceived by few eminent professors and
researchers from premier institutions of India. The first three editions of this con-
ference: FICTA 2012, 2013 and 2014 were organized by Bhubaneswar Engineering
College (BEC), Bhubaneswar, Odisha, India. Owing to its popularity and wider
visibility in the entire country as well as abroad; the fourth edition of FICTA 2015
has been organized by the prestigious NIT, Durgapur, West Bengal, India. All
papers of past FICTA editions are published by Springer AISC Series. Presently,
FICTA 2016 is the fifth edition of this conference series which brings researchers,
scientists, engineers, and practitioners on to a single platform to exchange and share
their theories, methodologies, new ideas, experiences and applications in all areas
of intelligent computing theories and applications to various engineering disciplines
such as computer science, electronics, electrical, mechanical, and biomedical
engineering, etc.

FICTA 2016 had received a good number of submissions from the different
areas relating to intelligent computing and its applications, and after a rigorous
peer-review process with the help of our program committee members and external
reviewers (from the country as well as abroad), good quality papers were selected
for publications. The review process has been very crucial with minimum 2 reviews
each and in many cases 3–5 reviews along with due checks on similarity and
overlaps as well. The number of papers received under FICTA 2016 touched
500 mark including the main track and special sessions. The conference featured
eight special sessions in various cutting edge technologies of specialized focus
which were organized and chaired by eminent professors. The total number of
papers received includes submissions from eight overseas countries. Out of this
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pool of received papers, only 150 papers were given acceptance yielding an
acceptance ratio of 0.4. These papers have been arranged in two separate volumes:
Volume 1: 79 chapters and Volume 2: 71 chapters.

The conference featured many distinguished keynote addresses by eminent
speakers like Dr. João Manuel and R.S. Tavares, Faculdade de Engenharia da
Universidade do Porto, Porto, Portugal on Computational Image Analysis: Methods
and Applications; Dr. Swagatam Das, ISI Kolkata on Swarm Intelligence; Dr. Rajib
Mall, Information Technology IIT, Kharagpur; Dr. V. Ravi, Centre of Excellence in
Analytics Institute for Development and Research in Banking Technology
(IDRBT), (Established by RBI, India) Hyderabad; Dr. Gautam Sanyal, Professor,
Department of CSE, NIT Durgapur on Image Processing and Intelligent Comput-
ing; and a plenary session on ‘How to write for and get published in scientific
journals?’ by Mr. Aninda Bose, Senior Publishing Editor, Springer India.

We thank the General Chairs: Prof. Samaresh Mishra and Prof. Jnyana Ranjan
Mohanty at KIIT University Bhubaneswar, India, for providing valuable guidance
and inspiration to overcome various difficulties in the process of organizing this
conference. We extend our heartfelt thanks to the honorary chairs of this confer-
ence: Dr. B.K. Panigrahi, IIT Delhi, and Dr. Swagatam Das, ISI Kolkota, for being
with us from the very beginning to the end of this conference, and without their
support, this conference could never have been successful. Our heartfelt thanks are
due to Prof. P.N. Suganthan, NTU Singapore, for his valuable suggestions on
enhancing editorial review process.

We would also like to thank School of Computer Engineering, KIIT University,
Bhubaneswar, having coming forward to support us to organize the fifth edition of
this conference series. We are amazed to note the enthusiasm of all faculty, staff and
students of KIIT to organize the conference in a professional manner. Involvements
of faculty coordinators and student volunteers are praiseworthy in every respect. We
are confident that in future too we would like to organize many more international
level conferences in this beautiful campus. We would also like to thank our
sponsors for providing all the support and financial assistance.

We take this opportunity to thank authors of all submitted papers for their hard
work, adherence to the deadlines and patience with the review process. The quality
of a refereed volume depends mainly on the expertise and dedication of the
reviewers. We are indebted to the program committee members and external
reviewers who not only produced excellent reviews but also did these in short time
frames.

We would also like to thank the participants of this conference, who have
considered the conference above all hardships. Finally, we would like to thank all
the volunteers who spent tireless efforts in meeting the deadlines and arranging
every detail to make sure that the conference can run smoothly. Additionally, CSI
Students Branch of ANITS and its team members have contributed a lot to this
conference and deserve an appreciation for their contribution.
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All efforts are worth and would please us all, if the readers of this proceedings
and participants of this conference found the papers and conference inspiring and
enjoyable. Our sincere thanks goes to all in press, print and electronic media for
their excellent coverage of this conference.

We take this opportunity to thank all keynote speakers, track and special session
chairs for their excellent support to make FICTA 2016 a grand success.

Visakhapatnam, India Suresh Chandra Satapathy
Lucknow, India Vikrant Bhateja
Hyderabad, India Siba K. Udgata
Bhubaneswar, India Prasant Kumar Pattnaik
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Preface

The Third International Doctoral Symposium on Applied Computation and Security
Systems (ACSS 2016) took place during August 12–14, 2016 in Kolkata, India
organized by University of Calcutta in collaboration with NIT, Patna. The Ca
Foscari University of Venice, Italy and Bialystok University of Technology, Poland
were the international collaborators for ACSS 2016.

As the symposium turned to its third consecutive year, it has been interesting to
note the kind of interests it has created among the aspiring doctoral scholars and the
academic fraternity at large. The uniqueness of being a symposium created
specifically for Ph.D. scholars and their doctoral research has already established
ACSS as an inimitable event in this part of the globe. The expertise of the eminent
members of the program committee helped in pointing out the pros and cons of the
research works being discussed during the symposium. Even during presentation of
each paper, the respective Session Chair(s) had responded to their responsibilities of
penning down a feedback for more improvements of the paper. The final version
of the papers thus goes through a second level of modification as per the session
chair’s comments, before being included in this post-conference book.

Team ACSS is always on the look-out for latest research topics, and in a bid to
allow such works, we always include them to our previous interest areas. ACSS
2016 had Android Security as the chosen new interest area, thus inviting
researchers working in the domains of data analytics, cloud and service manage-
ment, security systems, high performance computing, algorithms, image process-
ing, pattern recognition.

The sincere effort of the program committee members, coupled with indexing
initiatives from Springer, has drawn a large number of high-quality submissions
from scholars all over India and abroad. A thorough double-blind review process
has been carried out by the PC members and by external reviewers. While
reviewing the papers, reviewers mainly looked at the novelty of the contributions, at
the technical content, at the organization and at the clarity of presentation. The
entire process of paper submission, review and acceptance process was done
electronically. Due to the sincere efforts of the Program Committee and the
Organizing Committee members, the symposium resulted in a suite of strong
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technical paper presentations followed by effective discussions and suggestions for
improvement for each researcher.

The Technical Program Committee for the symposium selected only 21 papers
for publication out of 64 submissions after peer review. Later 5 more papers were
chosen for presenting in the symposium after the authors submitted enhanced
versions and those were reviewed again in a 2-tier pre-symposium review process.

We would like to take this opportunity to thank all the members of the Program
Committee and the external reviewers for their excellent and time-bound review
works. We thank all the sponsors who have come forward towards organization of
this symposium. These include Tata Consultancy Services (TCS), Springer Nature,
ACM India, M/s Neitec, Poland, and M/s Fujitsu, Inc., India. We appreciate the
initiative and support from Mr. Aninda Bose and his colleagues in Springer Nature
for their strong support towards publishing this post-symposium book in the series
“Advances in Intelligent Systems and Computing”. Last but not least, we thank all
the authors without whom the symposium would have not reached this standard.

On behalf of the editorial team of ACSS 2016, we sincerely hope that ACSS
2016 and the works discussed in the symposium will be beneficial to all its readers
and motivate them towards even better works.

Kolkata, India Rituparna Chaki
Białystok, Poland Khalid Saeed
Mestre, Venice, Italy Agostino Cortesi
Kolkata, India Nabendu Chaki
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1. INTRODUCTION 

Educational world has been experiencing a paradigm shift 

from teacher centric education to outcome based education 

(OBE) [1-3] during last two decades. OBE has become 

accreditation requirements through out the world. OBE 

ensures cyclical processes which gurantes continuous 

improvement towards excellence. These cyclical processes 

involve implementing different mechanism for efficient 

student modeling. Students performances can not be 

enhanced unless such modeling is not assured at least at some 

desired level. 

A student model is a representation of student 

understanding of a topic being taught. The model constructed 

by human tutors become more accurate with the experiences 

of the tutor. Such model construction is a difficult task and 

varies with teaching domains and teaching experiences. 

Often Intelligent Tutoring Systems (ITS) [5] have been used 

since the advent of using ICT tools for education for 

standardization of students modeling. Such models are used 

as personalized cognitive tool within the Intelligent Learning 

Environment (ILE). 

There are several knowledge components within the 

representation of the students model. According to 

curriculum requirements, some components are required to 

be achieved by tutorials. But requirements of tutorials is not 

defined a priori in the curriculum most of the times and 

decided by human tutor as per his own experiences not 

according to learner’s personalized  model requirements. 

This work advocates the use of automated ICT tools, if not 

ITS, for identifying personalized tutorials requirement gaps 

after going through some set of topics (defined in the 

curriculum) or subtopics (subdivisions of topic). This 

identification could be achieved by analysing the responses 

of the students on a simple web based well designed MCQ 

test. There are two challenges in these endeavour. First is to 

design the MCQ test questions having one-to-many 

relationship maping with the subtopic level content. Second 

step is to analyse the responses corresponding to the 

questions to identify knowledge gap (also treated as 

curriculam gap) which could be fullfilled through the tutorial 

works specially. The last challenge has been focused in this 

work mostly. 

 

 

2. RELATED WORKS 

With the advent of OBE [1-3], education systems turning 

to exhibit more professionalism as expected in the 

developing economies. Outcome becomes the primary focus 

in these systems and accreditation requirement enforces to 

measure the same from a good number of parameters [1] 

among which one crucial is initiatives taken to bridge the 

curriculum gap besides competency assessments [6-9] of 

students after curriculum execution. One well known 

curriculum components are tutorial often ignored by human 

tutors because of shortage in time mostly. But even if time is 

strictly allocated for the same, inexperience teachers could 

not identify or wrongly identify the topics or subtopics on 

which tutorials classes need to be conducted at least for 

majority of students if not for all. Even though the teacher is 

having huge experience, he needs to analyse intelligently 

MATHEMATICAL MODELLING OF 
     ENGINEERING PROBLEMS 
 

ISSN: 2369-0739 (Print), 2369-0747 (Online) 

Vol. 4, No. 2, June 2017, pp. 80-83 
DOI: 10.18280/mmep.040203 

Licensed under CC BY-NC 4.0 

A publication of IIETA 

 
http://www.iieta.org/Journals/MMEP 

A new method for tutorial gap identification towards students modeling 
 

Atanu Das1*, Kaustuv Deb2, Sonali Bajerjee2, Rajib Bag2  

 

1 Netaji Subhash Engineering College, Kolkata, India 

2 Supreme Knowledge Foundation Group of Institutions, Mankundu, WB, India  

 

Email: atanudas75@yahoo.co.in 

 

 

ABSTRACT  
Students modeling is an integral part of any form of education and this becomes more challenging with the 

advent of new tools of ICT especially Intelligent Tutoring Systems (ITS). Educators must have to take help of 

such tools to identify the curriculum gaps towards Outcome Based Education (OBE). One of the ways to 

reduce such gaps is to identify the personalized requirements of tutorials for learners after going through some 

topics divided into subtopics. This paper proposes a technique to identify the personalized tutorial gaps by 

analyzing the responses provided by students against MCQ type questions. The proposed method has been 

implemented within a web based environment. Prototype of the tool having integrated with the proposed 

method shows that the students can identify their tutorial requirement without the help of human tutor and 

hence discovering the student’s understanding. 

 

Keywords: ICT, OBE, Tutorial, Gap, Students Modeling. 

80



 

each individual student before moving in to tutorial classes. 

To reduce the overload of human tutors, ICT based ITS [5] 

have been evolved which often took part in student modelling 

using knowledge based machine learning techniques. 

It has been observed that construction of student model is a 

time-consuming task. Normally this is based on expert 

human inputs [14]. Structured interviews are conducted and 

the inputs are lucidly analysed for the same. Crucial 

instructional implications show that human engineering 

towards these models disregard the peculiarities between 

content and learning [11-12]. Learning Factor Analysis (LFA) 

[13] is another technique where automated search techniques 

are implemented for identification of knowledge components 

of the students’ model. However, LFA conducts search 

processes in the closed periphery of human supplied factors. 

Nevertheless, these methods are somehow dependent on 

machines learning techniques [10] including complex 

mechanism. 

To reduce these complexities, we propose a technique 

based on the analysis of student’s responses on MCQ 

questions since the scope of this work is to model the 

student’s tutorial requirements. The proposed scheme is 

somehow adhoc and expressive but includes procedural 

approaches.  

 

 

3.  PROPOSED METHOD 

 

The curriculum gap identification required for OBE 

assessment has been considered here using identification of 

required tutorials as one of the crucial curriculum 

components. Educational delivery of the proposed system has 

been planned considering to the following processes. 

1. Dividing the syllabus of a course into several topics as per 

lecture/delivery plan. 

2. Delivery of contents on subtopics (unit of content delivery) 

of a topic. 

3. Generation of MCQ questions set comprising questions 

having one-to-many relationship with the subtopics. 

4. Conducting MCQ test for the students and collecting the 

question wise responses of the students. 

5. Processing the student’s responses to identify subtopics 

wise gap to be filled by tutorials based on some 

predefined threshold. 

The scheme of the processing in the stage 5 is depicted 

below: 

We consider a course with m modules. Now each module 

Mi, (1 ≤ i ≤ m) is divided into n number of topics. This 

method is going to operate on a particular topic Topiij, (1 ≤ j 

≤n). Each Topiij is divided into p subtopics. A subtopic is 

denoted by Sutopiijk , (1 ≤ k ≤ p). 

After completion of the delivery of contents on each 

subtopics of the topic Topiij to a student, the student has to 

give test on question set Qij which is set on the subtopics of 

Topiij. Qij comprises of v number of questions. Each question 

Qijz ,1≤ z ≤ v, in Qij can be set on one or more subtopics of 

Topiij.  

We use a v x p matrix MQSutopi showing the mapping 

between v questions in Qij and p subtopics. 

 

MQSutopi [r] [s] = 1, if Qijr is set on Sutopiijs,, 

 

MQSutopi [r] [s] = 0, otherwise, for 1 ≤ r ≤ v and 1≤ s ≤ p. 

 

MESutopi [r] [s] = 1, if MQSutopi[r][s]=1 and the student 

has given correct answer to question 

Qijr, set on subtopic Sutopiijs. 

MESutopi [r] [s] = 0, otherwise, for 1 ≤ r ≤ v and 1≤ s ≤ p. 

CASutopi[t] = Total number of 1’s present in the tth  

column of matrix MESutopi. 

We maintain an array CASutopi (decision variable) of size 

p such that for 1 ≤ t ≤ p. It may be noted that total number of 

1’s present in the tth column of matrix MESutopi signifies 

how many questions on subtopic Sutopiijb are correctly 

answered by a student. If the value in CASutopi[t] is less 

than threshold Thijt, then we find a tutorial gap in subtopic 

Sutopiijt for the student and assign tutorials to the student on 

subtopic Sutopiijt.. 

The threshold plays very important role in this method. 

Threshold normally decided according to two aspects: (1) 

academic level (e.g. age, class etc.), (2) academic standard 

(e.g. rank of the institutes in global or national scenarios). If 

same content and test questions are used for this purpose, the 

threshold could vary with respect to academic levels. For 

example, school educators will use low threshold compared 

to college level institutes or UG level will set low threshold 

compared to PG courses.  

On the other hand, if the same system is used in different 

institutes, they should have the liberty to set the threshold 

according the quality of education they are expecting. OBE 

also advocates continuously improving the quality of the 

outcome and hence they need to increase the threshold 

gradually according to educational objectives, mission and 

vision of the institutes. 

4. IMPLEMENTATION 

The proposed technique is implemented using a web based 

system developed using PHP-MySQL technology using 

WAMP server at the back and functioning like an small ITS. 

Such technology has been chosen because of their simplistic 

nature and easiness from developer’s perspective. Since the 

focus is to implement the tutorial gap identification scheme, 

the content delivery parts of the proposed system is not 

discussed and presented here. Following figure 1 presents the 

simple interface of implementation of test students need to 

undergo inside the system as an evidence of conducting test 

and collecting responses using an automated system. 

 

 
 

Figure 1. Evidence of conducting MCQ Test 

 

The following figure 2 presents the interface of subtopic 

wise analysis report according to the proposed scheme. 
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The following figure 3 presents the interface of the 

proposed system proving discovered instructions to the 

students about their tutorial requirements so that they can go 

through the required tutorials and offering the educational 

outcome as expected from the system as per regulatory 

framework. 

 

 
 

Figure 2. Subtopic wise analysis of responses to MCQ 

questions 

 

 
 

Figure 3. Recommendation report based on analysis using 

proposed method 

 

The prototype of the proposed system (integrated with the 

identification scheme), can be improved to work more 

fruitfully having many features of ITS. 

5. RESULTS AND DISCUSSIONS 

The developed web based tool was examined through 

some testing procedure. Though the proposed technique can 

be used for tutorial gap identification irrespective of any level 

of education having computer literate target students, the 

testing was focused on 2nd and 3rd year Computer Science and 

Engineering students. First experiment conducted with the 50 

students of second year Computer Science and Engineering 

divided into two groups on the course computer organization. 

It has been observed that the developed method could 

identify one or more tutorial gap predefined while designing 

the content and agreed on the MCQ questions for 75% cases. 

Second experiment conducted on the same set up on third 

year student on the course operating system but result shows 

that in around 80% cases predefined gap has been identified. 

Result of identification observed to be poor a little for 2nd 

year due to heterogeneous background on account of lateral 

entry students’ consideration perhaps. 

So, we can say that the proposed scheme found efficient at 

least for engineering education. Further experiment on this 

regard is yet to be conducted for others educational scenarios. 

It is also expected that the results may further be improved if 

better care is taken while design the instructional materials 

and questions set. On this view, research may further be 

extended towards standardization of personalized content and 

questions which was beyond the scope of this venture. 

6. CONCLUSIONS 

This paper contributes to the literature by proposing a new 

technique for curriculum gap identification through tutorial 

recommendation. This paper also advocates the use of 

automated ICT based tools for such gap identification. This 

ICT based tools will be able to overcome the limitations of 

human tutors having diversified experience and teaching 

styles. Personalized students’ models could be presented 

having deficiencies pointed there in with the help of the use 

of ICT tools integrated with the proposed technique. 

Extended version of this proposed technique can be 

integrated within an ITS so that learning experience could be 

made better and convert it as ILE. Not only ITS 

implementation, but conceptualization of the method can 

improve the teaching performance and hence students’ 

performance with respect to OBE. More use of machine 

learning and pattern recognition techniques can uplift the 

work to a level where professional success of educators will 

not be far away. 
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ABSTRACT 

The technique considers the plaintext as a stream of finite 

number of bits N, and is divided into a finite number of 

blocks, each also containing a finite number of bits n, 

where 1 <= n <= N. Here orientation of the position of 

bits within a block is performed through a generating 

function. If the operation is repeated using the same 

generating function, the original block is regenerated after 

a finite number of iterations forming a cycle. For a 

particular length of block, the block itself is regenerated 

after a finite number of such iterations. Any of the 
intermediate blocks within this cycle is considered to be 

the encrypted block. To decrypt the encrypted block from 

the ciphertext, the same process is to be followed but the 

process using same generating function is to iterated for 

different number of times. To achieve the security of a 

satisfactory level, it is suggested that various blocks or 

blocks should be of different sizes. The technique does 

not incur any storage overhead. The technique generates a 

large key space, so that the chance of breaking the 

ciphertext is difficult by any technique of cryptanalysis. 

The implementation on practical scenario is well proven 

with positive outcome. 

Keywords: FPGA, Symmetric Block Cipher, Prime 

Numbers, VHDL, Synthesis 

I. INTRODUCTION 

Lack of security may exist when a volume of data is 

transferred from its source to the destination if no 

measure is taken for its security. For one reason or the 

other, most of the data being transmitted must be kept 

secret from others [3,6]. A very important reason to 

encode data or messages is to keep them secret. From e-

mail to cellular communication, from secured web access 

to digital cash, cryptography [3,6] is an essential part of 
today’s information systems. It can prevent fraud in 

electronic commerce and assure the validity of financial 

transactions. It can prove one’s identity and protect one’s 

anonymity. These electronic commerce schemes may fall 

fraud through forgery, misrepresentation, denial of 

service and cheating [3,6] if we do not add security to 

these systems. In fact, computerization makes the risks 

even greater by allowing attacks that are impossible in 

non-automated systems. Only strong cryptography can 

protect against these attacks. 

The Section II of this paper deals with the proposed 

scheme. A concept of key-generation is given in Section 
III. Section IV describes the implementation through an 

FPGA-based system. Results and comparisons are 

illustrated in Section V. Conclusions are drawn in Section 

VI. 

II. THE TECHNIQUE RPSPNC 

The generating function t=g(s), [6] where‘s’ is the source 

stream and‘t’ is the target stream/intermediate block, the 

generation function orients the positions of different bits, 

is applied on a block of size n to generate an intermediate 

block of the same size. The target stream/intermediate 

block t is generated by the following rules: 

1. A bit in the position i (1 <= i <= n-2) in the 
block s becomes the bit in the position (n-i) in 

the block t, if (n-i) is a non-prime integer [1,2]. 

2. A bit in the position i (1 <= i <= (n-2)) in the 

block s becomes the bit in the position j (1 <= j 

<= (n-i-1)) in the block t, where j is the 

precedent prime integer (if any) of (n-i), if (n-i) 

is a prime integer [1,2].  

3. A bit in the position n in the block s remains in 

the same position in the block t otherwise. 

4. A bit in the position (n-2) in the block s is 

transferred in the block t to the position 

unoccupied by any bit after rules 1, 2 and 3 are 
applied. 

 

The technique is illustrated using a flow diagram given in 

figure 1. 

 

 

 
Fig. 1. Overview of RPSPNC 



3rd International Conference on Microelectronics, Circuits and Systems, Micro2016 

 

 

Subsection A. gives the process of encryption, subsection 

B. gives the decryption process and subsection C. 

illustrates one example. 

A. Encryption 

The process of encryption [3,6] is the sub set of the entire 

set of iterations to form the cycle for a given block. Any 
intermediate block, t, during the process of forming the 

cycle may be considered as the encrypted block. Hence if 

the number of iterations required to form the cycle is ‘i' 

for a block of size n, the number of intermediate blocks 

generated in the cycle is (t), because each iteration 

generates one block and the final iteration generates the 

same source block. 

B. Decryption 

Process of decryption [3,6] is also a sub set of the entire 

set of work required to form the cycle for the block. The 

only difference is that one intermediate block of the cycle 
(the encrypted block) is considered to be the source block 

in the process of decryption. If the block generated after 

the tth iteration in the cycle (1 <= t <=(i-1)), ‘i’ being the 

total number of iterations required to form the cycle, is 

considered to be the encrypted block, number of iterations 

required to decrypt the encrypted block is (i-t). 

C. Example 

Reorientation of bits in a finite length of block can be 

explained better with an example. Let us consider the 

block s = 01001011 of size 8 bits. 

 
Fig. 2. Target block is generated from source block 

Table I 

Illustration of Mapping (s  t) for Block of Size 8 

s t Mapping logic from s to t 

1 5 Here 8 – 1  = 7, a prime; the precedent prime of 

7 is 5  

2 6 Here 8 – 2 = 6, a non-prime 

3 3 Here 8 – 3 = 5, a prime, the precedent prime of 

5 is 3  

4 4 Here 8 – 4 = 4, a non-prime 

5 2 Here 8 – 5 = 3, a prime, the precedent prime of 

3 is 2 

6 ? Here 8 – 6 = 2, a prime, there is no precedent 

prime, allocation suspended 

7 1 Here 8 – 7 = 1, a non-prime 

8 8 Here 8 being the position of the LSB, no 

change in position 

6 7 One allocation was suspended earlier; since the 

position 7 is only the unoccupied position so 
far, that allocation is made there 

 

Figure 1 demonstrates the different intermediate blocks 

and the target block generated during the cycle. 

The Flow diagram to show how positions of the bits of‘s’ 

and the different intermediate blocks can be reoriented to 

complete the cycle is shown in figure 2. 

Here since number of iterations (t) [5,6] required to form 
the cycle is 5, the tth block may be considered as the 

encrypted block, where‘t’ ranges from 1 to 4. 

How the mapping of source block ‘s’ to a target block ‘t’ 

is illustrated in table I. 

III. THE KEY GENERATION 

In the proposed scheme, eight rounds have been 

considered, each for 2, 4, 8, 16, 32, 64, 128, and 256 

block size. Each round is repeated for a finite number of 

times and the number of iterations will form a part of the 

encryption-key [2,3,6]. Although the key may be formed 

in many ways, for the sake of brevity it is proposed to 
represent the number of iterations in each round by a 16-

bit binary string. The binary strings are then concatenated 

to form a 128-bit key for a particular key. Subsection A. 

illustrates the key generation process. 

 

Table II 

Representation of number of iterations in each round by 

bits 

Round 
Block 

Size 

Number of Iterations 

Decimal Binary 

1. 256 50021 1100001101100101 

2. 128 49870 1100001011001110 

3. 64 48950 1011111100110110 

4. 32 44443 1010110110011011 

5. 16 46250 1011010010101010 

6. 8 4321 0001000011100001 

7. 4 690 0000001010110010 

8. 2 72 0000000001001000 

 

 
Fig 3. Round v/s iteration 
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A. EXAMPLE 

Consider a particular session [1,3,6] where the 

source file is encrypted using iterations for block sizes 2, 

4, 8, 16, 32, 64, 128, and 256 bits, respectively.  Table II 

shows the corresponding binary value for the number of 

iterations in each round.  Figure 3. shows the graph for 
the round v/s iteration. When the block size is 2-bit then 

the process of RPSPNC is applied 72 times, for 4-bit 

block size the process of RPSPNC is applied 690 times, 

similarly when the block size is 256-bit then the process 

of RPSPNC is applied 50021 times. The number of times 

of iteration is solely decided by the user or sender of the 

secret message. 

These numeric values are converted to 

equivalent binary strings and these binary strings are 

concatenated together to form the 128-bit binary string: 

 
1100001101100101110000101100111010111111001101

1010101101100110111011010010101010000100001110

000100000010101100100000000001001000. 

 

This 128-bit binary string will be the key for 

encryption for a particular session. During decryption, the 

same key is taken to iterate each round of modulo-

subtraction for the specified number of times. 

IV. IMPLEMENTATION 

This technique has been implemented in C and 

then feasibility study has been performed. Finally, FPGA 

[4,6] based implementation has been done in VHDL [5]. 
In both implementation, the technique takes input from 

file as a source stream and encryption is performed. The 

cipher text generated is finally written in another file. The 

data blocks (8, 16, 32, 64, 128 and 256-bits) from the 

input file have been stored in array. Then encryption is 

performed and also stored in array. The reading and 

writing of data from and in file is based on 8-bit ASCII 

codes [2,6]. XilinX ISE 8.1i [4,5,6] software has been 

used for writing codes in VHDL. 

Figure 4 gives the implementation of RPSPNC 

entity and its function. The encryption/decryption entity 
input bit vector (16-bit), output bit vector (16-bit), key bit 

vector (8-bit) and EN_DN signal. If EN_DN = 1 then 

encryption is performed else decryption is performed. 

During encryption the input bit vector of 16-bits is the 

plaintext and output 16-bit vector is the ciphertext where 

as EN_DN value is ‘1’. During decryption the input bit 

vector of 16-bits is the ciphertext and the output 16-bit 

vector is the plaintext where as EN_DN value is ‘0’. 

Figure 5 shows the top RTL diagram of RPSPNC [4,5,6]. 

When EN_DN = 1, the ‘RPSPNC _Encryption’ 

function is called with the parameters, ‘varin_bits’ which 

is the plaintext, ‘varout_bits’ which is the ciphertext, both 
of these are of 16-bits and third parameter is the 

‘key_bits’ which is the session key of the encryption of 8-

bits. When EN_DN = 0, the ‘RPSPNC _Decryption’ 

function is called with the parameters, ‘varin_bits’ which 

is the ciphertext, ‘varout_bits’ which is the plaintext, both 

of these are of 16-bits and third parameter is the 

‘key_bits’ which is the session key of the decryption of 8-

bits. This code is written in VHDL using behavioral 

model of coding. The ‘RPSPNC _VHDL’ entity in this 

coding has three ports, ‘input_bits’ of IN type of bit 

vector of 16-bits, ‘output_bits’ of OUT type of bit vector 

of 16-bits, ‘key_bits’ of IN type of bit vector of 16-bits 

and ‘EN_DN’ bit of IN type. ‘Behavioral’ is the 

architecture of the entity ‘RPSPNC_VHDL’, this 

architecture contains a process which is called on the 
signal ‘EN_DN’ that is whenever there is a signal in 

‘EN_DN’ this process is called. This process contains two 

functions, ‘RPSPNC_Encryption’ and 

‘RPSPNC_Decryption’. These two functions are called 

according to the value of signal bit ‘EN_DN’ which is 

already discussed. The implementation here is both 

functional and files type. These means that the code can 

be implemented in Xilinix FPGA and the simulation takes 

the input from a text file and the output is written into 

another text file. There are various libraries are used, 

library ‘std’ and library ‘ieee’, it is important to note that 
library ‘ieee.std_logic_TEXTIO.all’ is used for the 

implementation of text file reading and writing. 

 

library std; 

library ieee; 

use ieee.std_logic_arith.all; 

use work.pack.all; 

use std.textio.all; 

use ieee.std_logic_TEXTIO.all; 

entity RPSPNC _VHDL is 

Port ( input_bits : in  BIT_VECTOR (16 downto 1); 

output_bits : out  

BIT_VECTOR (16 downto 1); key_bits : in  
BIT_VECTOR (8 downto 1); 

EN_DN : in  BIT); 

end RPSPNC _VHDL; 

architecture Behavioral of RPSPNC _VHDL is 

begin 

process(EN_DN) 

variable varin_bits,varout_bits: bit_vector(16 downto 

1); 

begin 

if (EN_DN='1')then varin_bits:=input_bits; 

AA: 
RPSPNC_Encryption(varin_bits,key_bits,varout_bits); 

output_bits<=varout_bits; 

else 

BB: 

RPSPNC_Decryption(varin_bits,key_bits,varout_bits); 

output_bits<=varout_bits; 

end if; 

end process; 

end Behavioral; 

Fig 4. RPSPNC entity and its function 

 

 
Fig 5. Top level RTL design of RPSPNC 
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V. RESULT AND COMPARISONS 

The main emphasis is given on comparisons with RSA. 

Subsection A gives RTL simulation based results, 

subsection B gives frequency distribution graph, 

subsection C gives non-homogeneity test, subsection D 

deals with time complexity analysis and subsection E 
chalk out the avalanche ratio test. 

A. RTL SIMULATION BASED RESULT 

In this section gives some of the results found after 

implementing RPSPNC in VHDL. After synthesizing 

simulating the code in Xilinx 8.1i [4,5,6]. The main 

objective is to find an efficient FPGA-based 

cryptographic technique for implementation in embedded 

systems. 

 

 
Fig 6. RTL diagram of RSA 

 

 

 
Fig 7. RTL diagram of RPSPNC 

Table III 

HDL synthesis report (Netlist generation of RSA and 

RPSPNC) 

Sr 

No. 

Netlist Components Number 

  RSA RPSPNC 

1 ROMs/RAMs 430 110 

2 Adders/Subtractions 3 70 

3 Registers 420 770 

4 Latches 80 80 

5 Multiplexers  120 120 

 

Table IV 
HDL synthesis report (Timing summary of RSA and 

RPSPNS) 

Sr 

No. 

Timing Constraint Values 

  RSA RPSPNC 

1 Speed Grade -5 -5 

2 Minimum 

period 

9.895ns 9.55ns 

3 Maximum 

Frequency 

101.06 

MHZ 

101.06 MHZ 

4 Minimum input 

arrival time 

before clock 

6.697ns 6.55ns 

5 Maximum 

output required 

time after clock  

4.31ns 4.30ns 

 

The design of RPSPNC is done using VHDL and 

implemented in Xilinx Spartan-3E XC3S100E-5VQ100 
(package: VQ100, speed grade: -5) FPGA using the ISE 

8.1i design tool. Figure 6 shows the RTL of RSA figure 7 

shows the RTL of RPSPNC. 

Table III gives the HDL synthesis report, specifically net 

list generation [4,5,6] of RSA and RPSPNC. RPSPNC 

uses 110 ROMs/RAMs where as RSA uses 430 

ROMs/RAMs, RPSPNC uses 70 adders/subtractions 

where RSA uses only 3 adder/subtractions, RPSPNC uses 

770 registers where as RSA uses 420 registers, both 

RPSPNC and RSA uses 80 lathes and 120 multiplexers. 

Therefore RPSPNC is well comparable with RSA. 
Table IV gives the HDL synthesis report specifically 

timing summary [4,5,6] of RSA and RPSPNC. The 

minimum period of RSA is 9.895ns and RPSPNC is 

9.55ns, minimum input arrival time before clock of RSA 

is 6.697ns and RPSPNC is 6.55 ns and maximum output 

required time after clock of RSA is 4.31ns and RPSPNC 

is 4.30ns. This implementation has been made on speed 

grade of -5 and maximum frequency of 101.06 MHZ. 

Therefore we can say that RPSPNC is giving much better 

result than that of RSA and RPSPNC is well comparable 

with RSA. 

B. FREQUENCY DISTRIBUTION GRAPH  

The frequency distribution [2,6] is the 

distribution of the all 256 ASCII characters in the 

respective files. The degree of cryptanalysis is measures 

by this method and it is another cryptographic parameter. 
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Fig 8. Frequency distribution of source file 

 

 

Fig 9. The frequency distribution graph of RSA encrypted 

file 
 

 

Fig 10. The frequency distribution graph of RPSPNC 

encrypted file 

Figure 8 gives the frequency distribution graph of source 

file, figure 9 shows the same for RSA encrypted file and 

figure 10 shows the same for RPSPNC encrypted file. 
Thus frequency distribution graph of RPSPNC is well 

comparable with RSA. 

C. NON-HOMOGENEITY TEST 

Chi-square test [2,6] is performed to find the 

non-homogeneity [2,6] of RPSPNC with RSA. Ten files 

of different file typed and different file sizes are taken for 

this test. 

 

Table V 

Chi-Square values of RSA and RPSPNC 

Source File 

File 

Size 

(Bytes) 

Chi-Square Values Degree of 

freedom 

RSA RPSPNC RSA RPSPNC 

license.txt 17,632 5668 7058 64 254 

cs405(ei).txt 25,422 2654 88395 66 254 

acread9.txt 35,121 447984 581067 73 255 

deutsch.txt 47,829 685963 1840256 77 255 

genesis.txt 49,600 3318506 6091523 75 255 

pod.txt 69,981 694410 6916935 76 255 

mspaint.txt 136,463 2667664 8608307 88 255 

cmd.txt 152,028 2216429 9514025 73 245 

d3dim.txt 193,189 906300 9930856 10 255 

clbcatq.txt 403,901 3896171 9968012 11 255 

 

 
Fig 11. Graphical representation of Chi-Square value of 

RSA and RPSPNC 

 

Table V shows the Chi-Square values of ten source files 

of RSA and RPSPNC. It is clearly observed that the 

extent of non-homogeneity of RPSPNC is quite higher 

than that of RSA. So, RPSPNC is giving optimal solution 

in terms of non-homogeneity by using Chi-Square values. 

Figure 11 shows the result graphically, from it is seen that 

that for all the ten source files the Chi-Square value of 

RPSPNC is quite higher than that of RSA. The degree of 

freedom of this RPSPNC is also quite higher than that of 
RSA. 

D. TIME COMPLEXITY ANALYSIS 

Another way to analyze any algorithm is to take 

the time complexity analysis [2,6]. Here encryption time 

and decryption time [2,6] have been taken into account. 

Table VI 

Encryption and decryption time of RSA and RPSPNC 

Source File 

File 

Size 

(Bytes) 

Encryption Time Decryption Time 

RSA RPSPNC RSA RPSPNC 

license.txt 17,632 0.01 0.01 0.28  0.18 

cs405(ei).txt 25,422 0.06 0.03 0.30  0.20 

acread9.txt 35,121 0.07 0.05 1.67  0.90 

deutsch.txt 47,829 0.11 0.10 3.51  2.90 

genesis.txt 49,600 0.12 0.11 5.06  2.55 

pod.txt 69,981 0.12 0.11 4.34  3.60 

mspaint.txt 136,463 0.20 0.21 8.37  4.80 

cmd.txt 152,028 0.25 0.21 6.59  6.33 

d3dim.txt 193,189 0.28 0.23 10.15  8.68 

clbcatq.txt 403,901 0.32 0.25 11.70  10.90 
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Fig 12. Graphical Representation of Encryption time 

 

 
 

Fig 13. Graphical Representation of Decryption time 

 

Table VI gives the tabulation for encryption time and 

decryption time of both RSA and RPSPNC. Figure 12 

gives the graphical representation of encryption time and 
figure 13 gives the graphical representation of decryption 

time. The cumulative encryption time of RPSPNC is 1.49 

seconds and the cumulative encryption time of RSA is 

1.54 seconds. The cumulative decryption time of 

RPSPNC is 37.5 seconds and cumulative decryption time 

of RSA is 51.97 seconds. Therefore we can say that 

RPSPNC is giving much better result than that of RSA. 

 

Table VII 

The avalanche ratio of RSA and RPSPNC 

Source File 
File Size 

(Bytes) 

Avalanche 

Ratio(in 
Percentage) 

RSA RPSPNC 

license.txt 17,632 58.0 88.8 

cs405(ei).doc 25,422 60.0 88.0 

acread9.txt 35,121 75.0 88.8 

deutsch.txt 47,829 78.9 95.5 

genesis.txt 49,600 80.9 95.5 

pod.exe 69,981 58.0 95.0 

mspaint.exe 136,463 58.9 96.5 

cmd.exe 152,028 67.0 95.0 

d3dim.dll 193,189 67.9 95.0 

clbcatq.dll 403,901 68.0 95.5 

 

 

E. AVALANCHE RATIO TEST 

The avalanche ratio test [6] is the extent of 

which the ciphertext bits filliped when one or more bits of 

plaintext or key are flipped. 

Table VII is giving the avalanche ratio test and here 

RPSPNC is giving far better result than that of RSA. 

VI. CONCLUSION 

The technique given here is easily implemented 

in high level language and also in VHDL. This technique 

is very easy and it’s implemented in FPGA-based 

systems, the goal of fast execution and strong 

cryptanalysis requirements are also obtained here. 

Moreover this technique can be fabricated in chip to be 

used in embedded systems. The main goal of the author is 

to develop an efficient FPGA-based crypto hardware and 

this is achieved through this proposed technique. 
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ABSTRACT 
 
Cryptography is the method to implement security in 
computing systems. One of the methods is to design a 
cryptosystem, which is hardware/ Application-specific 
integrated circuit (ASIC) and performs fast encryption 
and decryption. Field-programmable gate array (FPGA) 
based cryptosystem is trending in recent research and 
development. This implementation is embedded approach 
and moreover electronic code block (ECB) approach is 
taken for final implementation. In TB, bits of the blocks 
are rearranged in a specific manner, for 4-bits, 8-bits, 16-
bits, 32-bits and 64-bits block sizes. In RPPT, xor 
operation is performed from MSB to LSB of all the bits 
of particular blocks. In this paper, the main modification 
is in the implementation perspective. Novel three layer 
architecture is proposed where RPPT is embedded with 
TB, where n-bit block plaintext is first encrypted with 
TB, the resultant n-bit block is encrypted with RPPT and 
finally n-bit block is encrypted with TB. Many block 
cipher mode of operation is available, here ECB is chosen 
for the encryption and decryption. In TB, modification in 
orientation of bits has been done from original technique. 
Keywords: FPGA-based-design, ECB, Embedded-
technique, bit-level-implementation. 
 

A. INTRODUCTION 
Cryptosystem [3,4,5,6] is a special type of hardware or 
application specific IC which carries out fast encryption 
and decryption. Other advantages of cryptosystem are 
very low power consumption and low installation area as 
compared to software system. FPGA based cryptosystem 
[4,5] have become popular due to their very low 
production cost. 
Cryptosystem can be implemented by two ways, first, 
symmetric key cryptosystem [1,2,3,6] and second, 
asymmetric key cryptosystem [1,2,3]. Symmetric key 
cryptosystem is much faster than that of asymmetric key 
cryptosystem. In this paper two symmetric key  
 
techniques are used, RPPT [7] and TB [7]. Also RPPT is 
embedded [1] with TB; finally ECB [3] approach is taken 
to generate ciphertext [1,2,3,6]. This cryptosystem is 
successfully simulated in Spartan 3E FPGA [4] and 
software implementation have been also done for testing. 
This technique is compared with Rivest - Shamir – 
Adelman (RSA) algorithm [3] for its feasibility. 
Section II describes the technique, Section III deals with 
simulation, Section IV illustrates the results and Section 
V draws the conclusion. 
 
 
 

 
 
 
II.   THE TECHNIQUE 

 
In this section the design process is illustrated. RPPT is 
described in section II.A, TB is described in section II.B, 
Embedded approach and ECB implementation is 
described in section II.C. 

A.  Recursive Pared Parity Technique (RPPT) 

In RPPT, a new space efficient, universal encryption 
technique [1,2,3] have been suggested. 

Consider a source sub-stream [1,2,3] (which is in binary 
representation) B=(Xk,Xk-1, …… , X0), where Xk-1 is the 
MSB and X0 is the LSB. 

Now, the transformation formula, which converts the 
source sub-stream to the immediate sub-stream are as 
follows:- 

 Ok-1 = Xk-1 

 Oi = Xixor Oi-1, where 1<= I <= (K-2) 

B. Transformation of Bits (TB) 

The total message can be considered as a blocks of bits 
with different sizes like 2/4/8/16/32/64/128/256 [1,2,3]. 
The bit swapping can be applied to each block separately. 
The principle of bit swapping is discussed in following 
for different block sizes 
Consider a block (X) with two binary bits [4,5] a and b:
 X = ba     
 X1 = ab  after 1st Swapping 
 X2 = ba  after 2nd Swapping 
 It takes two swapping to get back the original 
block. 
Consider a block (X) with four binary bits  
 X = dcba    
 X1 = cdab after 2 bit swapping on X 
 X2 = abcd after 4 bit swapping on X1 
 X3 = badc after 2 bit swapping on X2 
 X4 = dcba after 4 bit swapping on X3 
 It takes four swapping to get back the original 
block. 
Consider a block (X) with eight binary bits  
 X = hgfedcba    
 X1 = ghefcdab after 2 bit swapping on X 
 X2 = efghabcd after 4 bit swapping on X1 
 X3 = abcdefgh after 8 bit swapping on X2 
 X4 = badcfegh after 2 bit swapping on X 3
 X5 = dcbaghfe after 4 bit swapping on X 4
 X6 = ghfedcba after 8 bit swapping on X5 
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Fig. 1.  Schematic diagram of final implementation 

It takes six swapping to get back the original block. 

In this way the above iterations are followed upto 128 
bits. If the block size is 2n then number of iterations [2] 
required to get back the original block [2] is 2 X n.’ 

C. Implementation 

This section describes the final implementation. Fig 1 
shows the block diagram. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2.Top level VHDL module 

 
 
Fig. 3.Top level RTL module 

The proposed technique is implemented by ECB mode. 
ECB is a mode of operation for a block cipher, with the 
characteristic that each possible block of plaintext has a 
defined corresponding cipher text value and vice versa. 
Electronic Code Book is used when a volume of plaintext 
is separated into several blocks of data, each of which is 
then encrypted independently of other blocks. 

The message is considered as a plaintext [1,2,3] and is 
divided into n-numbers of blocks P1, P2, P3 ….. Pn. 
Now, each encryption is consisting of three layers, and 
each of the blocks is encrypted with three layer 
architecture. In the first layer TB is applied on Pk, then 
RPPT is applied on the resultant, finally TB is again 
applied on the resultant to generate cipher text block Ck. 

This three layer architecture is embedded block cipher [1] 
and each Pk produces each Ck. Combining all C1, C2, C3 
…. Cn finally ciphertext is generated. This process is also 
known as Electronic Code Block (ECB) [3] mode of 
operation. 

 

III.  SIMULATION 

The proposed technique have been successfully simulated 
[4,5] for FPGA based system with IEEE VHDL (2002 
standard) [5] and programmed in Xilinx ISE 14.2 [4,5]. 

Fig 2 shows the top level VHDL module [2,4,5]. 
Implementation is done with modular approach and same 
program is for RTL simulation [2,4,5] as well as file 
input and output. 

Fig 3 shows the top level RTL module [2,4,5], where 
inputs are IN_DATA, EN_DN and CLK and 
OUT_DATA is output. During encryption IN_DATA is 
the plain text and OUT_DATA is the ciphertext. During 
decryption IN_DATA is ciphertext and OUT_DATA is 
plaintext. EN_DN value is 0 for encryption and 1 for 
decryption. CLK is the clock signal, 
encryption/decryption [1,2,3] is performed in 
positive/rising clock signal. 

IV.  RESULT 

The proposed technique, for its feasibility, has been 
tested with RSA. Three parameters have taken for result 
and analysis. 

entity Encryption_Decryption is 
    Port ( CLK : in  STD_LOGIC; 
           IN_DATA : in  STD_LOGIC_VECTOR (63downto 0); 
             OUT_DATA : out  STD_LOGIC_VECTOR (63downto 0); 
           EN_DN : in  STD_LOGIC); 
end Encryption_Decryption; 
architecture Behavioral of Encryption_Decryption is 
file IN_FILE:TEXT 
 open READ_MODE is 
 "D:\Xilinx14_VHDL_Projects\in.txt"; 
file OUT_FILE:TEXT 
 open WRITE_MODE is 
 "D:\Xilinx14_VHDL_Projects\out.txt"; 
signal BUFFER_STORE: std_logic_vector(63downto 0); 
begin 
process(CLK, EN_DN) 
 variable BUF_IN, BUF_OUT: LINE; 
 variable source_std_logic, destination_std_logic,    
buffer_std_logic: std_logic_vector(63downto 0); 
begin  
 if CLK'EVENT and CLK = '1' then  
  if EN_DN = '1' or EN_DN = '0' then 
  READLINE(IN_FILE,BUF_IN); 
  READ(BUF_IN,source_std_logic); 
BUFFER_STORE <= TB_Three_Rounds(IN_DATA); 
  buffer_std_logic := 
 TB_Three_Rounds(source_std_logic); 
BUFFER_STORE <= RPPT_Four_Rounds(BUFFER_STORE); 
   buffer_std_logic := 
RPPT_Four_Rounds(buffer_std_logic);  
OUT_DATA <= TB_Three_Rounds(BUFFER_STORE); 
destination_std_logic := TB_Three_Rounds(buffer_std_logic); 
 WRITE(BUF_OUT,destination_std_logic);
 WRITELINE(OUT_FILE,BUF_OUT); 
 end if; 
 end if; 
 file_close(IN_FILE); 
 file_close(OUT_FILE); 
end process; 
end Behavioral; 
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TABLE I 

Entropy Test Analysis 
 
Section IV.A discuss entropy test [3], section IV.B deals 
with the non-homogeneity test [2] and finally section 
IV.C illustrates the timing analysis [1,2,3]. 

A. Entropy Test 

Truly random data has measurable characteristic called 
entropy. The term was coined in 1865 to describe a 
measure of the disorder of a thermodynamically system, 
and adapted by Shannon in 1948 as a measure of the 
unpredictability of information content. 

 Entropy is a function of the distribution. That is, the 
process used to generate a byte stream is what has 
entropy, not the byte stream itself. If it is given that the 
bits 1011, that could have anywhere from 0 to 4 bits of 
entropy; one have no way of knowing that value. 
 
The entropy of a message is just the number of bits of 
information in the message, that is, the number of bits 
needed for the shortest possible encoding of the 
message.Here is the definition of Shannon entropy. 
Let X be a random variable that takes on the values. 

x1,x2,x3,…,xnx1,x2,x3,…,xn. Then the Shannon entropy 
is defined as 

H(X)=−∑Pr[xi]⋅log2(Pr[xi]) 

Where Pr[xi] represents probability. 

With the aid of the information content of the individual 
messages, the average amount of information which a 
source with a specified distribution delivers can be 
calculated. To calculate this mean, the individual 
messages are weighted with the probabilities of their 
occurrence. 
Entropy(Pr[x1], Pr[x2],..., Pr[xr]):= - [Pr[x1] * 
log(Pr[x1]) + Pr[x2] * log(Pr[x2]) +... + Pr[xr] * 
log(Pr[xr])] 
 Note that the definition is a function of a random 
variable (i.e., a distribution), not a particular value. So, it 
can be said that lower is the entropy (inversely with 
probability of occurrence) higher is the randomness. 

Table I  shows the entropy test result. This test is done by 
Cryptool software. One input file is encrypted using RSA 
and then calculated entropy. In the next step the same 
input file is encrypted by proposed technique and then 
entropy is calculated from cipher text. It can be observed 
that entropy of the proposed technique is much lower 
than that of RSA. So, proposed technique is more random 
than that of RSA. 

B. Non-Homogeneity Test  
Non-homogeneity test is carried out using Pearson ‘s Chi-
Square value. The Chi-squared Statistic is a measure of 
how similar two categorical probability distributions are. 
If the two distributions are identical, the chi-squared 
statistic is 0, if the distributions are very different, some 
higher number will result. The formula for the chi-
squared statistic is: 

                           

O stands for the Observed frequency. E stands for 
the Expected frequency. Table II and fig 4 illustrates the 
result. 

The observed frequency is the plaintext or ten source 
files. The expected frequency is the ciphertext or ten 
output files. Thus Chi-Square is calculated using above 
formulae.  

Fig 4 is the logarithmic base 10 values of Chi-Square 
values of proposed technique and RSA. So, it can be seen 
that Chi-square values of proposed technique is quite 
higher than RSA for all ten files. It can be concluded 
proposed technique is more non-homogenous/ 
heterogeneous than RSA. The degree of freedom of 
proposed technique is also higher than that of RSA. 

C. Time Complexity Analysis   

Time complexity analysis gives the efficiency of an 
algorithm means how much time an algorithm takes to 
generate correct output. Here posterior analysis of 
algorithm is used which directly depends on system and 
can measure only after running it on system. Therefore 
RSA and Proposed algorithm execution time notified on 
the same system to get the appropriate result. In time 
complexity analysis both encryption time and decryption 
time are taken. During analysis same file is taken as input 
for both the algorithm (RSA and Proposed) and calculate 

 
 

File 
name 

File 
size 

Entropy 

   Proposed 
Technique 

RSA 

   Act
ual 

M
ax 

% Act
ual 

M
ax 

% 

1 Poppy.jp
g 

18k
b 

8.0
0 

7.
90 

98.
75 

8.0
0 

7.
99 

99.
87 

2 07.jpg 81
KB 

8.0
0 

7.
97 

99.
62 

8.0
0 

7.
99 

99.
87 

3 sqmapi.d
ll 

131
kb 

8.0
0 

6.
60 

82.
5 

8.0
0 

7.
98 

99.
75 

4 Jview.ex
e 

151
kb 

8.0
0 

4.
31 

53.
87 

8.0
0 

7.
99 

99.
87 

5 Gender.t
xt 

207
kb 

4.7
0 

2.
54 

54.
04 

8.0
0 

7.
99 

99.
87 

6 Pod.exe 245
kb 

8.0
0 

4.
28 

53.
5 

8.0
0 

6.
56 

82 

7 Devices.
txt 

303
kb 

4.7
0 

2.
92 

62.
12 

8.0
0 

7.
99 

99.
87 

8 DTLiteU
I.dll 

389
kb 

8.0
0 

5.
96 

74.
5 

8.0
0 

7.
86 

98.
25 

9 vssapi.dl
l 

421
kb 

8.0
0 

6.
06 

75.
75 

8.0
0 

7.
98 

99.
75 

1
0
. 

Names.t
xt 

473
kb 

4.7
0 

2.
89 

61.
48 

8.0
0 

7.
99 

99.
87 
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the difference between end time and start time i.e. 
execution time of each algorithm. Table III illustrates the 
result. 

TABLE II 
Non-Homogeneity Test Analysis 

Sr File name File 
size 

Proposed Technique RSA 

   Chi value Degree 
of 
freedo
m 

Chi 
value 

Degree 
of 
freedo
m 

1 Poppy.jpg 18kb 932 255 480 200 
2 07.jpg 81K

B 
4196 255 2250 225 

3 sqmapi.dll 131k
b 

453939 255 98760 220 

4 Jview.exe 151k
b 

3577211 255 110750 215 

5 Gender.txt 207k
b 

1327544
64 

84 233805 88 

6 Pod.exe 245k
b 

4223144 255 857800 215 

7 Devices.txt 303k
b 

257540 65 923760 95 

8 DTLiteUI.
dll 

389k
b 

3943211 255 105467
5 

225 

9 vssapi.dll 421k
b 

1772858 255 117056
7 

235 

10
. 

Names.txt 473k
b 

6114114
0 

89 390785
0 

90 

 

 

Fig. 4.Top level RTL module 
 
                              TABLE III 
                Time Complexity Analysis 

File 
Size 
(Bytes) 

Encryption time (in 
Seconds) 

Decryption time (in 
seconds) 

RSA Proposed 
Technique 

RSA Proposed  
Technique 

17,632 0.01 0.01 0.28 0.01 
25,422 0.03 0.02 0.30 0.02 
35,121 0.21 0.02 1.67 0.02 
47,829 0.35 0.03 3.51 1.00 
49,600 0.40 0.02 5.06 0.95 
69,981 0.39 1.00 4.34 0.98 
136,463 0.65 1.01 8.37 1.00 
152,028 0.61 1.01 6.59 1.01 
193,189 0.75 0.99 10.15 1.02 
403,901 0.95 1.00 11.70 1.05 

 

 

Fig. 5.Encryption time analysis 

 

Fig. 6.Decryption time analysis 

Fig 5 shows the encryption time analysis and Fig 6 shows 
the decryption time analysis. Observing both the figures 
time complexity of the proposed technique is quite less 
than RSA. 

V. CONCLUSION 

The proposed technique is successfully designed as a 
three layer embedded ECB cryptosystem. Proposed 
technique has been compared for entropy and non-
homogeneity with RSA. These two are important 
cryptographic parameters. In algorithmic perspective the 
proposed technique has been compared for both 
encryption time and decryption time with RSA. All the 
testing results giving optimal result for this proposed 
technique. This proposed technique has also been 
successfully simulated for FPGA-based system. Thus 
with this proposed technique and or with little variation 
both software and hardware based security systems 
[3,4,5] can also be developed. 
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