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Preface

National Institute of Technology Silchar, India, has organized an International
Conference on Modeling, Simulation and Optimization (CoMSO 2020) during
August 3-5, 2020. CoMSO is a premier annual international forum for Modeling,
Simulation and Optimization researchers, Scientist, practitioners, application
developers, and users. CoMSO 2020 conference aims to bring together researchers
around the world to exchange research results and address open issues in all aspects
of Modeling, Simulation and Optimization. CoMSO 2020 is an outstanding plat-
form to discuss the key findings, exchanging novel ideas, listening to world class
leaders and sharing experiences with peer groups. The conference provides the
opportunities of collaboration with national and international organizations of
repute to the research community. CoMSO 2020 witnessed a large number of
participants and submissions from worldwide.

CoMSO 2020 is organized virtually due to unavoidable situations all over the
world. The conference aimed to consider unpublished original research works in the
six different fields like: (i) Computational Simulation and Modeling; (ii) System
Modeling and Simulation; (iii) Device/VLSI modeling and simulation (iv) Control
Theory and Applications; (v) Optimization and its applications; and (vi) Modeling
and simulation of the energy system. Apart from 61 accepted and presented papers,
seven nos of internationally renowned speakers like Prof. Rajkurmar Buyya;
Prof. Kalyanmoy Deb; Prof. Yanchook Choe, Prof. Uday S. Dixit; Prof. Tanmay
Basak, Dr. Rituparna Dutta and Dr. Balaji Raghavan have shared their experience
with the participants. This conference proceedings will be able to disseminate high
quality research results in the relevant fields.

Silchar, India Dr. Biplab Das
Silchar, India Dr. Ripon Patgiri
Silchar, India Prof. Sivaji Bandyopadhyay

Arad, Romania Prof. Valentina Emilia Balas



Contents

1  Modelling and Forecasting of Solar Radiation Data:
ACaseStudy .......... . .. ... ... 1
Somila Hashunao, Hano Sunku, and R. K. Mehta

2 Thermal Performance Study of Bamboo and Coal Co-gasification
in a Downdraft Gasifier . ............. .. ... . ... .. .. ... ... 15
Monoj Bardalai, Banabir Das, PP Dutta, and Sadhan Mahapatra

3  Effects of Gurney Flap and Suction Slots on the Aerodynamics
of a NACAO0012 Airfoil . . ......... ... ... ... ... ........ 29
Sumit Shankar Sarvankar, Anindita Apurbaa Phukan,
Abhijeet Konwar, and Paragmoni Kalita

4  Effects of Numerical Dissipation and Dispersion on Computing
the Convection of a Sharp Scalar Cone . .................... 43
Shiv Bhawan Shivhare, Paragmoni Kalita, and Prabin Haloi

5  Usage of Internet of Things in Home Automation Systems:
AReview. . .. 57
Suman Majumder, Sangram Ray, Chinmoy Ghosh,
and Shrayasi Datta

6 Dynamic Analysis of Rotating FRP Composite
Cantilever Beam . . .. .......... ... .. .. .. L. 73
Diju Kumar Baro and Sachindra Mahto

7  Online Tool Wear Monitoring Using Low-Cost Data Acquisition
System and LabVIEW™ Program . ........................ 87
Banarsi Pandey, Binit Kumar Jha, and Sachindra Mahto

8 Product Priority Problem: A Multi-objective Optimization
Approach for Product Development Based on Customers’
Priority . . . .. ... 101
Sidharth Sarmah and Dilip Datta

vii



viii

10

11

12

13

14

15

16

17

18

19

Contents

Approximating Non-intersecting Closed Curves Through
Four-Bar Linkage Mechanism ......................... ...
Dilip Datta, Chiranjeeb Deb, Abhishek Hafila, and Debajani Das

Optimization of Crude Oil Preheating Process Using
Evolutionary Algorithms. . . . ...... .. ... ... .. ... ....... ..
Dimbalita Deka and Dilip Datta

Combined Crack and Unbalance Response Simulation
for a Spinning Rotor. . . ... ....... ... ... .. ... ... ... ..
Pranjal Borah, Sandeep Singh, and Sutanu Samanta

Stability of Female Bicyclists on Sudden Braking . . . ... ..... ...
Dilip Datta, Arpeeta Saikia, and Zahnupriya Kalita

Stability of Bicycle at Low Speed . . ... .....................
Dilip Datta, Zahnupriya Kalita, and Sudipta Saikia

Impact of Helical Coil Insert in the Absorber Tube of Parabolic
Trough Collector. . . . ....... ... ... ... .. ... ... . ......
Oveepsa Chakraborty, Biplab Das, and Rajat Gupta

Integral-Tilt-Derivative Controller Based Performance

Evaluation of Load Frequency Control of Deregulated

Power System . .. ....... . ... .. ... ...
Sandhya Kumari, Gauri Shankar, and Biplab Das

Six Sigma Enablers for Incoming Material Quality Improvement
and Their Interaction in Supplier Domain for Indian
Manufacturing Scenario . ... ....... .. ... .. ... .. ... ... ..
Sudeep Kumar Pradhan, Ravi Reosekar, and Srikanta Routroy

MLGARTC: Machine Learning Based Genetic Approach

in RSSI Tree Climbing Path Improvisation of the Mobile
Anchor’s Using K-Means Clustering of Wireless

Sensor Network. . .. ............ ... ... ... ... ..
P. Thilagavathi and J. Martin Leo Manickam

Modeling Performance and Power on Disparate Platforms Using
Transfer Learning with Machine Learning Models ............
Amit Mankodi, Amit Bhatt, Bhaskar Chaudhury, Rajat Kumar,

and Aditya Amrutiya

A Novel Effective Single Sensor MPPT Technique for a Uniform
and Partially Shaded Solar PV System via MSCA Approach . . . ..
Manoja Kumar Behera, Lalit Chandra Saikia, Satish Kumar Ramoji,
Biswanath Dekaraja, Sanjeev Kumar Bhagat, and Naladi Ram Babu



Contents

20

21

22

23

24

25

26

27

28

29

Classification of Sequence Data Using LSTM: An Application

on Chaotic Sequences . . ............. .. ... ... . .......

S. Shailesh, M. Anantha Krishnan, and M. V. Judy

Modeling and Simulation of a Multi-area Hydro-thermal
Interconnected System Using FOPI* Controller for Integrated

Voltage and Frequency Control . ... .......................

Biswanath Dekaraja, Lalit Chandra Saikia, Satish Kumar Ramoji,
Naladi Ram Babu, Sanjeev Kumar Bhagat,
and Manoja Kumar Behera

Dye Sensitized Solar Cell Parameter Extraction Using Particle

Swarm Optimization . . . .. ......... .. ... ... ... .. ... ... ...

Soumik Chakraborty, Ranjith G. Nair, and Lalu Seban

Modeling and Simulation of an Isolated CCGT and DSTS Plant
Using BWO Optimized PI*"D" Controller for Amalgamated

Control of Voltage and Frequency .........................

Satish Kumar Ramoji, Lalit Chandra Saikia, Biswanath Dekaraja,
Naladi Ram Babu, Sanjeev Kumar Bhagat,
and Manoja Kumar Behera

Mathematical Analysis on the Behaviour of Tumor Cells

in the Presence of Monoclonal Antibodies Drug . ............ ..

Biplab Dhar and Praveen Kumar Gupta
LFC of a Solar Thermal Integrated Thermal System Considering

CSO Optimized TI-DN Controller ................... ... ...

Naladi Ram Babu, Lalit Chandra Saikia, Sanjeev Kumar Bhagat,
Satish Kumar Ramoji, Biswanath Dekaraja, and Manoja Kumar Behra

Maiden Application of Hybrid Particle Swarm Optimization
with Genetic Algorithm in AGC Studies Considering Optimized

TIDN Controller . . .. ... .. . .. . . .

Sanjeev Kumar Bhagat, Lalit Chandra Saikia,
Dhenuvakonda Koteswara Raju, Naladi Ram Babu,
Satish Kumar Ramoji, Biswanath Dekaraja, and Manoja Kumar Behra

Enhancement of Reactive Power Reserve Using Salp

Swarm Algorithm . . ... ... ... ... ... ... . . L.

Nibha Rani and Tanmoy Malakar

Weld Imperfection Classification by Texture Features Extraction

and Local Binary Pattern . . . . .................. ... ... ...

Rajesh V. Patil and Y. P. Reddy

Simulation and Behavior of Vertically Oriented

Planar Structure . . .. ... . ... .. ...

Vikram S. Singh and Keshav K. Sangle



30

31

32

33

34

35

36

37

38

39

40

41

Contents

Automated Analysis and Classification of Sleep Stages

Based on Machine Learning Techniques from a Dual-Channel
EEG Signal . . .. ... ... ..
Santosh Kumar Satapathy, D. Loganathan, and Rupalin Nanda

Optimal Controller Design for LFC in Power System........ ...
Himangshi Changmai and Mrinal Buragohain

Comparative Study of Optimal Controller Application
on Nonlinear Systems . . .. ........ ... ... ................
Niku Borgohain and Mrinal Buragohain

Multi-class Weld Defect Detection and Classification by Support
Vector Machine and Artificial Neural Network. . . .. ... ........
Rajesh V. Patil, Y. P. Reddy, and Abhishek M. Thote

Time Series Forecasting Using Markov Chain Probability
Transition Matrix with Genetic Algorithm Optimisation ... ... ..
Gurdeep Saini, Naveen Yadav, Biju R. Mohan, and Nagaraj Naik

Modeling Drivers of Machine Learning in Health care
Using Interpretive Structural Modeling Approach .. ...........
Pooja Gupta and Ritika Mehra

Studies on the Optical and Structural Properties of Exfoliated
Graphene Oxide ... ........ ... ... . ... ... . . ... ... ... ...
Nipom Sekhar Das, Koustav Kashyap Gogoi, and Avijit Chowdhury

Deep Learning for Maize Crop Deficiency Detection . ..........
Subodh Bansal and Anuj Kumar

Improvement in Fault Clearance Time of the Cascaded H-Bridge
Multilevel Inverter Using Novel Technique Based on Frequency
Detection . . . ... .. ... ...
Hillol Phukan and Jiwanjot Singh

Impact and Scope of Electric Power Generation Demand
Using Renewable Energy Resources Due to COVID-19 . ... ... ..
Manish Kumar, Muralidhar Nayak Bhukya, Anshuman, and Sachin

Demand Side Management-Based Load Frequency Control

of Islanded Microgrid Using Direct Load Control .............
Subash Chandra Sahoo, Abdul Latif, Satyajeet Naidu, Shruti Patel,
Ranjan Kumar, and Dulal Chandra Das

Dynamics of a Class of Modified Leslie-Gower Predator-Prey
Model with Strong Allee Effect on Prey and Non-monotonic
Rational Functional Response . . .. .........................
Udai Kumar and Partha Sarathi Mandal



Contents

42

43

44

45

46

47

48

49

50

51

52

53

Mathematical Modelling, Design and Simulation
of a Bipedal Walker . .. ....... ... ... ... ... .. ... ... ...
Randheer Singh, Vikas Kukshal, and Vinod Singh Yadav

A Simple Approach to Enhance the Performance of Traditional
P&O Scheme Under Partial Shaded Condition by Employing
Second Stage to the Existing Algorithm . ....................
Muralidhar Nayak Bhukya, Manish Kumar, and Shobha Rani Depuru

One-Dimensional Model for Removal of Volatile Organic
Compound Propane in a Catalytic Monolith. . . .. ....... ... ...
Umang Bedi and Sanchita Chauhan

Neural Machine Translation: Assamese-Bengali............. ..
Sahinur Rahman Laskar, Partha Pakray, and Sivaji Bandyopadhyay

An Overview of Crossover Techniques in Genetic Algorithm . . . . .
Joseph L. Pachuau, Arnab Roy, and Anish Kumar Saha

Escalating Demand, Present and Future Status on Hybrid
Electric Vehicles . ... ..... ... ... . ... . ... ... . ... ... ..., ..
Manish Kumar, Muralidhar Nayak Bhukya, Anshuman, and Sachin

Analysis and Control of Civilian Aircraft Model Using Simulink
[PECS] 2020 . . ... ..
Utkarsh Sharma and Sudhir Nadda

Factors Affecting the Efficiency of Solar Cell and Technical
Possible Solutions to Improve the Performance . ..............
Muralidhar Nayak Bhukya, Manish Kumar, Vipin,

and Chandervanshi

Order Reduction of Linear Time Invariant Large-Scale System
by Improved Mixed Approximation Method. . . ... .......... ..
Pragati Shrivastava Deb and G. Leena

Seven Level Enhanced Modified T-type Multilevel Inverter (MLI)
with Reduce Part Count . . . .. ... ... .. .. ... ... .. ..........
Hillol Phukan, Tamiru Debela, and Jiwanjot Singh

Controller Design for Dynamic Stability and Performance
Enhancement of Renewable Energy Systems . ................
Isha Rajput, Jyoti Verma, and Hemant Ahuja

A Note on Lyapunov Krasvoskii Funtional for Discrete Time
Delayed Systems . . . ......... ... ... .. ... ...
Vipin Chandra Pal, Sudipta Chakraborty, Avadh Pati,

and Gurpreet Singh

xi



xii

54

55

56

57

58

59

60

61

Bidirectional DC-DC Buck-Boost Converter for Battery Energy
Storage System and PV Panel . . . ..................... ...
Krishna Kumar Pandey, Mahesh Kumar, Amita Kumari,

and Jagdish Kumar

Performance Comparison of DSTATCOM and PV Fed
DSTATCOM for Mitigation of Power Quality Problems . . .. ..
Gurpreet Singh, Yash Pal, and Anil Kumar Dahiya

Numerical Simulation of Blocked Blood Vessel for Early
Diagnosis of Coronary Artery Disease ....................
Sandip Saha, Pankaj Biswas, and Sujit Nath

Green Supplier Selection: An Empirical Investigation ... ... ..
Sudipta Ghosh, Chiranjib Bhowmik, Madhab Chandra Mandal,
and Amitava Ray

Solar-Driven Potassium Formate Liquid Desiccant
Dehumidification System with Thermal Energy Storage . . . . . ..
A. Sai Kaushik and Satya Sekhar Bhogilla

Performance Studies with Trapezoidal, Sinusoidal and Square
Corrugated Aluminium Alloy (AIMn1Cu) Plate Ducts . . . . . . ..
Partha Pratim Dutta, Hirakjyoti Kakati, Monoj Bardalai,

and Polash P. Dutta

A Survey on Bloom Filter for Multiple Sets . .. .............
Lilapati Waikhom, Sabuzima Nayak, and Ripon Patgiri

Topology Optimization of Structures Using Higher Order Finite
Elements in Analysis . . . ................. . ... ... ... ..
Sougata Mukherjee, Dongcheng Lu, Subhrajit Dutta,

Balaji Raghavan, Piotr Breitkopf, and Manyu Xiao

Author Index. . . ... ... ... ... ...

Contents



About the Editors

Dr. Biplab Das is presently working as an Assistant Professor in the Department
of Mechanical Engineering, National Institute of Technology Silchar, India. Dr. Das
completed his Ph.D. from NERIST, Itanagar, India, in the year of 2014. Later, he
pursued his postdoctoral research from University of Idaho, USA. He is the
recipient of the prestigious Bhaskara Advance Solar Energy (BASE) Fellowship
from IUSSTF and DST, Government of India. He is also awarded with “DBT
Associateship” by the Department of Biotechnology, Government of India. He has
12+ years of experience in teaching and research and published more than 60 nos.
of refereed international/national journal/conference papers. Presently, Dr. Das is
actively involved in 08 nos. of ongoing sponsored projects to develop a solar
thermal system for North East India, worth 0.268 billion INR, sponsored by SERB,
DST, Ministry of Power, and the Ministry of Climate Change, Government of
India. He is guiding 06 nos. of Ph.D. scholars. He has ongoing research activities in
collaboration with Jadavpur University, India, IIT Guwahati, India, University of
Idaho, USA, and Ulster University, UK.

Dr. Ripon Patgiri is an Assistant Professor at the Department of Computer
Science & Engineering, National Institute of Technology Silchar. He has received
his Ph.D. degree from National Institute of Technology Silchar. He has seven years
of teaching and research experiences. Moreover, he has rich experiences in orga-
nizing conferences. He has published several journal articles, conference papers and
book chapters. Also, he is editing several books. He is a senior member of IEEE.

Prof. Sivaji Bandyopadhyay is Director of National Institute of Technology
Silchar since December 2017. He is a Professor of the Department of Computer
Science & Engineering, Jadavpur University, India, where he has been serving
since 1989. He is attached as Professor, Computer Science and Engineering
Department, National Institute of Technology Silchar. He has more than 300
publications in reputed journals and conferences. He has edited two books so far.
His research interests are in the area of natural language processing, machine
translation, sentiment analysis and medical imaging among others. He has

Xiii



Xiv About the Editors

organized several conferences and has been the Program Committee member and
Area Chair in several reputed conferences. He has completed international funded
projects with France, Japan and Mexico. At the national level, he has been the
Principal Investigator of several consortium mode projects in the areas of machine
translation, cross-lingual information access and treebank development. At present,
he is the Principal Investigator of an Indo-German SPARC project with University
of Saarlandes, Germany, on Multimodal Machine Translation and the Co-PI of
several other international projects.

Prof. Valentina Emilia Balas is currently Full Professor in the Department of
Automatics and Applied Software at the Faculty of Engineering, “Aurel Vlaicu”
University of Arad, Romania. She holds a Ph.D. in Applied Electronics and
Telecommunications from Polytechnic University of Timisoara. Dr. Balas is author
of more than 300 research papers in refereed journals and international conferences.
Her research interests are in intelligent systems, fuzzy control, soft computing,
smart sensors, information fusion, modeling and simulation. She is the
Editor-in-Chief to the International Journal of Advanced Intelligence Paradigms
(IJAIP) and to International Journal of Computational Systems Engineering
(IJCSysE), Editorial Board member of several national and international journals
and is evaluator expert for national and international projects and Ph.D. Thesis.
Dr. Balas is the Director of Intelligent Systems Research Centre in Aurel Vlaicu
University of Arad and Director of the Department of International Relations,
Programs and Projects in the same university. She served as General Chair of the
International Workshop Soft Computing and Applications (SOFA) in eight editions
2005-2020 held in Romania and Hungary. Dr. Balas participated in many inter-
national conferences as Organizer, Honorary Chair, Session Chair and member in
Steering, Advisory or International Program Committees. She is a member of
EUSFLAT, SIAM, a senior member of IEEE, member in TC — Fuzzy Systems
(IEEE CIS), Chair of the TF 14 in TC — Emergent Technologies (IEEE CIS), and
member in TC — Soft Computing (IEEE SMCS). Dr. Balas was past Vice-President
(Awards) of IFSA International Fuzzy Systems Association Council (2013-2015)
and is a Joint Secretary of the Governing Council of Forum for Interdisciplinary
Mathematics (FIM), A Multidisciplinary Academic Body, India.



	Preface
	Contents
	About the Editors



