
Sixteenth International Conference 
on Information Processing 

ICInPro – 2021
22 – 24 October, 2021

Organized by

Computing Professionals Charitable Trust (CPCT),
Bengaluru - 560 001

Department of Computer Science and Engineering,
University Visvesvaraya College of Engineering, 

Bangalore University, Bengaluru - 560 001



Programme Committee

R L Kashyap  
Purdue University, USA 
 
N R Shetty   
Central University of Karnataka, India 
 
Marimuthu Palaniswami 
University of Melbourne, Australia 
 
Sajal K Das   
Missouri University of Science and Technology, USA 

Advisory Committee Conference Chair

Publication Chair

Venugopal K R
Vice-Chancellor,
Bangalore University, 
Bengaluru, India

L M Patnaik 
NIAS, Indian Institute of Science,
Bengaluru, India

Technical Program Chairs Finance Chairs

S S Iyengar
Florida International University, USA

Rajkumar Buyya
University of Melbourne, Australia

P Deepa Shenoy  
UVCE, Bengaluru

Thriveni J
UVCE, Bengaluru

Tutorial Chairs Local Arrangement Chairs
Arunalatha J S 
UVCE, Bengaluru

Shaila K  
VKIT,  Bengaluru

Sujatha D N  
BMSCE, Bengaluru

K B Raja  
UVCE, Bengaluru

Kiran K
UVCE, Bengaluru

A Anny Leema,VIT, Vellore, India
Abdallah Meraoumia,University of Larbi Tébessi, Tebessa, 
Algeria
Abdelhakim Moutaouakil,Cadi Ayyad University,  Morocco
Abhishek Appaji,BMSCE, Bangalore
Adolfo Antonio-Bravo,Universidad Politécnica de Madrid, Spain
Ahmed Bouraiou ,CDER, Algeria
Ajit Danti,CHRIST University,Bengaluru
Aksana Naranovich, , Baranovichi State University, Morocco
Anand Nayyar, Duy Tan University Da Nang, VietNam
Aruna Govada, Asst. Director, UT Admin of  DNH & DD, India
Ayush Goyal,Texas A&M University-Kingsville,USA
Badre Bossoufi, Morocco Laboratoire LGEM, Oujda, Morocco
Balaji M, Indian Space Research Organization, Bengaluru
Benny Thomas, CHRIST  University, Bengaluru
Biswanath Dutta 
Indian Statistical Institute, Bengaluru
C Mala, NIT, Tiruchirappalli
Celia Shahnaz, BUET, Dhaka, Bangladesh
Chandrashekaran K, NITK, Suratkal, India

Narendran Rajagopalan,,NIT Puducherry, Karaikal, India
Nasim Matar,,University of Petra, Amman Jordan
Naveen J,,CHRIST University, Bengaluru
Neha Sharma,,Analytics & Insights, TCS, India
Omar Hussain Alhazmi, Taibah University, Saudi Arabia
P Shivakumara,University of Malaya, Malaysia
P Sreenivasa Kumar,,IIT Madras, India
Patience Usoro Usip, University of Uyo, Nigeria
Preeth R 
,IIIT, Design and Manufacturing, Kurnool, India
Priya Philip, Don Bosco College, Sulthan Bathery
Raghu H V,,C-DAC, Bengaluru
Rajib Mall,,Indian Institute of Technology, Kharagpur, India
Randima Dinalankara,University of Sri Jayewardenepura, Sri 
Lanka
Ravikiran A,Numocity Technologies, India
Roshan G Ragel, University of Peradeniya, Sri Lanka
Saad Motahhir, Sidi Mohamed Ben Abdellah University Ecole
Nationale des Sciences Appliquées de Fès
Saber Mohammed,  National School of Applied Sciences,



P Deepa Shenoy  
UVCE, Bengaluru

Thriveni J
UVCE, Bengaluru

Arunalatha J S 
UVCE, Bengaluru

Shaila K  
VKIT,  Bengaluru

Sujatha D N  
BMSCE, Bengaluru

K B Raja  
UVCE, Bengaluru

Kiran K
UVCE, Bengaluru

Chouaib Ennawaoui, DOUKKALI University, Morocco
Daya Sagar B S, Indian Statistical Institute, Bengaluru 
Devika P. Madalli, Indian Statistical Institute (ISI), Bengaluru
Devottam Gaurav,  IIT Delhi, India
Dinesh K Anvekar, Sapthagiri College of Engineering, Bengaluru
El Mehdi Abdelmalek Envoyé depuis mon téléphone Huawei
Ennawaoui Chouaib, National School of Applied Sciences El 
Jadida
Fatima Bennouna, Université Sidi Mohamed Ben Abdellah, Fès
Fatima Zahra Fagroud,Faculté des Sciences Ben M'Sik, Université 
Hassan II de Casablanca
Fernando Ortiz-Rodriguez, Universidad Autónoma de Tamaulipas, 
Mexico
G K Patra, CSIR, NAL, Bengaluru 
Hassan Belahrach, Royal School of Aeronautics: marrakech, 
Marrakech Tansift El Haouz, MA
Hiran Nandy,Qualcomm India
J Thomas, CHRIST University, Bengaluru
Jadli Aissam, University of Hassan II of Casablanca, ENSAM
Casablanca
Jennifer D'Souza, TIB, L3S, Germany
Jitendra Kumar, Joint Director, C-DAC Bengaluru
Karthik Devaraj, Indian Space Research Organization, Bengaluru
 Kumudini Ravindra, Inytu Inc, Bengaluru
L Hamsaveni, University of Mysore, Mysuru
Levin Varghese, One Plus R&D, India
Lotfi Houam,Département de génie électrique, Université de 
Tébessa, Algérie
M A Jabbar,,Vardhaman College of Engineering, Hyderabad
M Pratheepa,,ICAR- National Bureau of Agricultural and Insect 
Resources
M. Ahmed,,TAIEB, Technologue en Génie des Procédés, 
Directeur de l'ISET de Kélibia
M. Raja 
,BITS, Pilani, Dubai, United Arab Emirates
Makhad Mohamed,,Mohammed V University in Rabat, Morocco
Manimaran Govindarasu,,Iowa State University, USA
Marlene Goncalves,,Universidad Simon Bolívar, Venezuela
Mausumi Goswami,,CHRIST University, Bengaluru
Mohammed Saber,,National School of Applied Sciences, 
Mohammed First University, Oujda, Morocco
Moncef Garouani, ULCO University - Hassan II University
Moses Ekpenyong,,University of Uyo, Nigeria
Mounir Gouiouez, University Sidi Mohammed ben Abdullah Fes, 
Morocco

Mohammed First University, Oujda, Morocco
Safae El Abkari, Electronic Systems, Sensors and 
Nanotechnologies Laboratory- STIS ENSAM
Saif Serag, Université Ibn Tofail, Morocco
Salhi Mourad, Mohammed First University, Oujda, Morocco
Samiksha Sukhla, 
CHRIST (Deemed to be University), Lavasa
Samir Amraqui,Faculté des Sciences, Université Mohamed 
Premier,Oujda, Maroc
Sanasam Ranbir Singh,IIT Guwahati, India
Sanju Tiwari,Universidad Autonoma de Tamaulipas, Mexico
Santhanavijayan A,NIT, Tiruchirapalli
Sarika Jain,NIT Kurukshetra, India
Saroj Kr. Biswas, 
NIT Silchar, India
Seddik Khemaissia,Université de Tébessa, Faculté des sciences et 
de la technologie, Algeria
Shaji Thorn Blue, Radisys India
Shyamala Doraisamy,,Universiti Putra Malaysia
Skander Bensegueni,National Polytechnic School of Constantine, Algeria
Soma Pandey, Reliance Jio Infocomm Ltd
Sonali Agarwal, Department of Information Technology, IIIT-
Allahabad, Prayagraj, India
Soufian Lakrit, Mohammadia School of Engineers – EMI, 
Mohammed V University of Rabat
Srikanth M,Intel, India
Sumith Shankar, Indian Space Research Organization, Bangalore
Toufouti Riad,Université Mohamed Chérif Messaadia de Souk-Ahras, 
Algeria
Vinai George B,CHRIST (Deemed to be University), Bengaluru
W.G.C.W. Kumara (Chinthaka),South Eastern University of Sri Lanka
Wahabi Aicha,Higher School of Technology Hassan  University 
of Casablanca Morocco
Waseem Ahmed,King Abdul Aziz University, Saudi Arabia
Weam Elmerrassi,Faculté des Sciences et Techniques de Béni 
Mellal, Morocco
Y V S Laxmi,CDoT, India
Yahya Dbaghi,Ibn Zohr University
Yasir Alani,Teesside University, United Kingdom
Younes Balboul, Ingénieur d'état en Télécommunications de l'INPT Rabat
Youssef El Afou, 
Sidi Mohamed Ben Abdellah University, Morocco
Yusniel Hidalgo Delgado,Universidad de las Ciencias Informáticas, Cuba
Zameer Gulzar,B S Abdur Rahman Institute of Science and 
Technology, India

Organizing Committee

P Deepa Shenoy, UVCE, Bengaluru
K B Raja,UVCE, Bengaluru
K Suresh Babu, UVCE, Bengaluru
J Thriveni, UVCE, Bengaluru
S H Manjula, UVCE, Bengaluru
Arunalatha J S, UVCE, Bengaluru
S M Dilipkumar, UVCE, Bengaluru
Champa H N,UVCE, Bengaluru
Pushpa C N, UVCE, Bengaluru
Kiran K, UVCE, Bengaluru
Venkatesh,UVCE, Bengaluru
Tanuja R,UVCE, Bengaluru
Lata B T, UVCE, Bengaluru

Vibha Lakshmikantha, BIT, Bengaluru
Anita Kanavalli, MSRIT, Bengaluru
Shaila K,VKIT, Bengaluru
Prashanth C R,AIT, Bengaluru
Ramachandra A C,NMIT, Bengaluru
Srikantaiah K C, SJBIT, Bengaluru
T Shiva Prakash ,VVIT, Bengaluru
Vidya A,VKIT, Bengaluru 
Sunil Kumar G,UVCE, Bengaluru  
Kumaraswamy S,UVCE, Bengaluru
Prathibavani P M ,UVCE, Bengaluru
Roopa M S, UVCE, Bengaluru
Dharmendra Chouhan, UVCE, Bengaluru



Day 1 - TUTORIALS 
 22nd  October 2021, Friday 

Venue: Seminar Hall,  
University Visvesvaraya College of Engineering,   

K R Circle, Ambedkar Veedhi, Bengaluru – 560 001. 
9.00   AM – 10.00 AM Tutorial  Inauguration 

10.00 AM – 1.00 PM Tutorial - I :Introduction to Python programming   
  Supreeth Y S, CEO,  TEQUED LABS  

1.00   PM – 2.00 PM Lunch Break 

2.00   PM – 4.00 PM Tutorial - II  : Data Extraction  
 Aditya S K, CTO, TEQUED LABS  

4.30   PM – 5.00 PM High Tea 

5.00  PM  – 6.30 PM Conference  Inauguration  

7.00  PM  – 8.30 PM Cultural Programs 

8.30  PM  – 9.30 PM Banquet Dinner 
 

Co-ordinators

Srikantaiah K C
SJBIT, Bengaluru

Pushpa C N
UVCE, Bengaluru

Sunil Kumar G
UVCE, Bengaluru



Day 2  
23rd October 2021, Saturday 

Online Presentations 
 

08.00  AM – 9:00 AM 

Keynote Address- I : From Smart Sensing to Smart Living: 
The Role of AI, ML and Data Science 
Sajal K. Das, IEEE Fellow,Professor and Daniel St. Clair Endowed 
Chair, Department of Computer Science Missouri University of 
Science and Technology, USA 

9.00 AM  - 10.00AM 
Keynote Address- II : AI/ML in Networking and Security  
Anand S Athreya, EVP Engineering, Chief Development Officer, 
Juniper Networks, San Jose, California, United States 

11.00 AM – 11.30 AM Tea Break 

11.30 Noon – 1.30 PM 
Session 1A (CNS) 
Session 1B (DS) 
Session 1C (IoT) 

1.30  PM – 2.30  PM Lunch Break 

2.30  PM – 4.30  PM 
Session 2A (CT) 
Session 2B (DS) 
Session 2C (IT) 

4.30  PM – 5.00  PM Tea Break 

5.00  PM – 5.45 PM 
Keynote Address- III : Reimagining Technical 
Computing with Julia 
Viral B. Shah, Co-Founder and CEO at Julia Computing. 
Cambridge, Massachusetts, United States 

5.45  PM – 6.30  PM 

Keynote Address- IV : Signal Processing, Machine 
and Deep learning applications for research and 
Innovation  
Celia Shahnaz, Professor, EEE, BUET,2021-23 Chair, IEEE Signal 
Processing Society Women in Signal Processing Committee 

 

Session 1A (Computer Network and Security) 
Time: 11:30 AM – 1:30 PM 

Virtual Presentations   

66 Highly Accurate Optical Encryption for Image Security Applications Using FFT and Block 
Swapping  
Anusree L and  M. Abdul Rahiman  

79 On Improving Quality of Experience of 4G Mobile Networks – A Slack Based Approach  
Gracia S, Beaulah Soundarabai P and Pethuru Raj 

87 STVM: Scattered Time Aware Energy Efficient Virtual Machine Migration in Cloud 
Computing  
Santhosh Kumar G  and Latha C A 

91 DRP-DBAS: Dynamic Resource Provisioning for Deadline and Budget Aware Workflow 
Scheduling in IaaS Clouds 
Naela Rizvi and Dharavath Ramesh 

96 Predicting the movement of cryptocurrency “Bitcoin” using Random Forest  
Shivani Inder and Sandhir Sharma  

 



Session 1C (Internet of Things) 
Time: 11:30 AM – 1:30 PM 

Virtual Presentations   
25 

 
Video Stabilization for Drone Surveillance Systems 
Aswini N and Uma S V  

83 
 

MQTT-SN based Architecture for Estimating Delay and Throughput in IoT 
Tejashree V, Vidhyashree N, Anusha S, Anu K, Akshatha P S and S M Dilipkumar 

138 
Smart retail goods delivery: A Novel approach for delivery of online store products using IoT 
N Ravinder, S Hrushikesava Raju, G Kantha Rao, N Rajesh, V Murali Mohan, Venkata Naresh 
Mandhala 

145 
Innovative Farming: an Automated IoT based Multipurpose Vehicle for Farmers 
S Vasanti Venkateshwar, Mohammad Mohiddin, Vineeta and Asha S Manek 

 

Session 1B (Data Science) 

Time: 11:30 AM – 1:30 PM 
Virtual Presentations   

18 
 
Design and Development of Data Warehousing for Bookstore using Pentaho BI Tools 
Anagha C S and Siddhaling Urolagin  

59 
 

Prediction of Essential Protein using Machine Learning Technique 
Md. Inzamam-Ul-Hossain and Md. Rafiqul Islam  

60 Diabetes Prediction Using Boosting Algorithms: Performance Comparison 
Gururaj N Kulkarni, Sateesh Ambesange, Preethi A and Vijayalaxmi A  

70 
Novel Classification Modelling for Bipolar Disorder using Non-Verbal Attributes for 
Classification 
Yashaswini K A and Aditya Kishore Saxena 

82 
 

Towards More Accurate Touchless Fingerprint Classification Using Deep learning and SVM 
Deepika K C and  G Shivakumar 

 

Session 2A (Computing Track) 

Time: 2.30 PM – 4:30 PM 
Virtual Presentations   

113 Evaluating the Performance of POX and RYU SDN Controllers Using Mininet 
Nafees M Kazi, Shekhar R Suralkar, and Umesh S Bhadade 

13 
 

Runtime Program Semantics based Malware Detection in Virtual Machines of Cloud 
Computing 
Harsha Dudeja and Chirag Modi  

46 
 

Topic Models for Re-Id from Curbed Video Traces 
Deepak N A , Deepak D J and Savitha G 

85 Effectual Single Image Dehazing with Color Correction Transform and Dark Channel Prior 
Jeena Thomas and Ebin Deni Raj 

86 Intelligent Computer Vision System for Detection of Tomatoes in Real Time 
Navid A. Mulla, Shama Ravichandran, Balappa B U 

 



Session 2B (Data Science) 

Time: 2:30 PM – 4:30 PM 
Virtual Presentations   

84 
 

Real Conversation with Human-Machine 24/7 COVID-19 Chatbot based on Knowledge Graph 
Contextual Search 
Tanuja Patgar, Ripal Patel and Girija S  

92 
 

Positive Correlation based Efficient High Utility Pattern Mining Approach 
Dharavath Ramesh, Krishan Kumar Sethi, Aman Rathore 

98 Mental Health Analysis of Indians during Pandemic 
Pritul Dave, Kushal Master, Prince Makwana, Parth Goel, and Amit Ganatra 

99 Prediction of Breast Cancer analysis using Machine Learning algorithms and XGBoost technique 
Bonda Likitha,  Jyotsana Verma,   Jyothsna Nakka and   Nenavath Srinivas Naik 

120 
Natural Language Inference: Detecting Contradiction and Entailment in Multilingual Text 
Sai Sree Harsha, Krishna Swaroop K, and B. R. Chandavarkar 

 

Session 2C (Intelligence Track) 

Time: 2:30 PM – 4:30 PM 
Virtual Presentations   

20 
 

Sensitivity analysis of solar PV system for different PV array configurations 
Pallavi Verma, Priya Mahajan and Rachana Garg  

41 Application of Lifting Wavelet Transform in Feature Extraction of Time series data 
Manju Khanna  and J.K.Mendiratta 

48 
Design & Implementation of Smart Wheelchair for Disabled/Elderly People 
R. Rajesh, P. Manju, R. Ajeethkumar, S. Kanimozhi, R. Karthick and T. Mohammed Riyas 

146 Solving Maximal Covering Location problem using Chemical Reaction Optimization 
Md. Shymon Islam, Md. Rafiqul Islam and Humaira Islam 



Session 3A (Computing Track) 

Time: 11.30 AM – 1.00 PM 
Virtual Presentations   

121 
Intelligent Code Completion 
Danish Waseem, Pintu, and B. R. Chandavarkar 

159 
(t, k, n)-Deterministic Extended Visual Secret Sharing Scheme using combined Boolean operations  
Chandana Priya L and Praveen K  

163 
Improving Storage Efficiency with Multi-Cluster Deduplication and Achieving High-Data 
Availability in Cloud 
Bhavya M, Prakash M, Thriveni J and Venugopal K R 

170 
Handwritten Kannada Digit Recognition system using CNN with Random Forest 
Ramesh G, Tejas M, Rakesh Thakur and Champa H N 

177 
Enterprise Systems and Emerging Technologies - A Futuristic Perspective and Recommendations for 
a Paradigm Shift and Sustainability  
Arunkumar Narayanan  and Dr. Meenakumari 

 

Day 3  
 24th Octoberber 2021, Sunday 

Virtual Presentations   

10.00  AM – 11.00 AM 

Keynote Address- V : Unwinding Alexa 
Shailesh Sakri, Sr. Manager, DSP Engineering at HARMAN 
International 
 

11.00 AM – 11.30 AM Tea Break 

11.30 AM – 1.00 PM 
Session 3A (CT) 
Session 3B (DS) 
Session 3C (IT) 

1.00 PM – 2.00   PM Lunch Break 

2.00   PM – 2.45  PM 

Keynote Address- VI : The New Dawn of Future Internet: 
6G and Its Enablers. 
Jagadeesha R Bhat, Indian Institute of Information Technology, 
Dharwad 
 

2.45 PM –  3.30 PM 

Keynote Address- VII : Indian StartUp in field of 
Information Processing, NLP, AI and ML 
Sanjeev Kumar Majumdar, Manager, National Research 
Development Corporation, Delhi 

3.30   PM – 4.30  PM Valedictory 

 



Session 3B (Data Science) 

Time: 11.30 AM – 1.00 PM 
Virtual Presentations   

147 
 

Fake News Detection using Artificial Neural Network Algorithm  
 U J Isha Priyavamtha, G Vishnu Vardhan Reddy, Devisri P and Asha S Manek 

148 
Path and Information Content based Structural Word Sense Disambiguation 
Sandip Patil, R. P. Bhavsar and B. V. Pawar 

149 
ERDNS: Ensemble of Random Forest, Decision Tree, and Naive Bayes Kernel through Stacking for 
Efficient Cross Site Scripting Attack Classification 
Niranjan A, Akshobhya K M, Arun Singh Chouhan and Praveen Tumuluru 

153 
 

PRGR-C19: Profiling Rapid Growth Regions of COVID-19 Pandemic, a Data-Driven Knowledge 
Discovery Approach  
 Vasanthakumar G U, Ramu N and Thippeswamy M N  

 
 

Session 3C (Intelligence Track) 

Time: 11.30 AM – 1.00 PM 
Virtual Presentations   

158 
 

Comparisons of Stock Price Predictions Using Stacked RNN-LSTM  
Sheldon Sequeira and P K Nizar Banu 

169 
Geometric Programming (GP) based Processor Energy Minimization Model for DVS Enabled Real-time 
Task Set System  
Manohara H.T and  B.P. Harish 

172 
 Process Variability-Aware Analytical Modeling of Delay in Subthreshold Regime with Device Stacking 
Effects  
Anala M and B.P. Harish 
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