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Preface

SocProS, which stands for ‘Soft Computing for Problem Solving,’ is entering its
seventh edition as an established and flagship international conference. This par-
ticular annual event is a joint collaboration between a group of faculty members
from the institutes of repute like South Asian University, New Delhi; NIT Silchar;
Liverpool Hope University, UK; IIT Roorkee; and IIT Bhubaneswar.

The first in the series of SocProS started in 2011 and was held from 20th to 22nd
December on the IIT Roorkee Campus with Prof. Deep (IITR) and Prof. Nagar
(Liverpool Hope University) as the general chairs. JKLU Jaipur hosted the second
SocProS from December 28 to 30, 2012. Coinciding with the Golden Jubilee of the
IIT Roorkee’s Saharanpur Campus, the third edition of this international confer-
ence, which has by now become a brand name, took place at the Greater Noida
Extension Centre of IIT Roorkee during December 26-28, 2013. Afterward, in
2014, it has been organized at NIT Silchar, Assam, during December 27-29, 2014.
The next conference series was held at Saharanpur Campus of IIT Roorkee during
December 18-20, 2015. In the last year, Thapar University, Patiala, has hosted the
conference during December 23-24, 2016.

Like earlier SocProS conferences, the focus of SocProS 2017 is on soft com-
puting and its applications to real-life problems arising in diverse areas of medical
and health care, supply chain management, signal processing and multimedia,
industrial optimization, image processing, cryptanalysis, etc. SocProS 2017
attracted a wide spectrum of thought-provoking articles. A total of 164 high-quality
research papers have been selected for publication in the form of this two-volume
proceeding.

We hope that the papers contained in this proceeding will prove helpful toward
improving the understanding of soft computing at teaching as well as research level
and will inspire more and more researchers to work in the field of soft computing.

The editors would like to express their sincere gratitude to SocProS 2017 patron,
plenary speakers, invited speakers, reviewers, program committee members,
international advisory committee, and local organizing committee; without whose
support, the quality and standards of the conference could not be maintained. We



vi Preface

express special thanks to Springer and its team for this valuable support in the
publication of this proceeding.

Over and above, we would like to express our deepest sense of gratitude to the
‘Indian Institute of Technology (IIT) Bhubaneswar’ to facilitate the hosting of this
conference. Our sincere thanks to all the sponsors of SocProS 2017.

SAU New Delhi, India Jagdish Chand Bansal
NIT Silchar, India Kedar Nath Das
LHU, Liverpool, UK Atulya Nagar
IIT Roorkee, India Kusum Deep

IIT Bhubaneswar, India Akshay Kumar Ojha



About the Book

The proceedings of SocProS 2017 will serve as an academic bonanza for scientists
and researchers working in the field of soft computing. This book contains theo-
retical as well as practical aspects using fuzzy logic, neural networks, evolutionary
algorithms, swarm intelligence algorithms, etc., with many applications under the
umbrella of ‘soft computing.” The book will be beneficial for young as well as
experienced researchers dealing across complex and intricate real-world problems
for which finding a solution by traditional methods is a difficult task.

The different application areas covered in the proceedings are image processing,
cryptanalysis, industrial optimization, supply chain management, newly proposed
nature-inspired algorithms, signal processing, problems related to medical and
health care, networking optimization problems, etc.

vii



Contents

Satellite Horizon Effects on Temporal GPS Receiver
Position Accuracy over Coastal Area of South India . . .. ........... 1
G. Sasibhushana Rao, B. Lavanya and N. Ashok Kumar

GA_NN: An Intelligent Classification System for Diabetes. . ... ... ... 11
Dilip Kumar Choubey, Sanchita Paul and Vinay Kumar Dhandhania

Application of Computer Simulation in Exploring Influence

of Alcohol on Aqueous Milieu of a Gut-Brain Octapeptide,
Cholecystokinin-8 . . . ......... ... .. .. ... 25
Apramita Chand, Pragin Chettiyankandy and Snehasis Chowdhuri

Long Short-Term Memory Recurrent Neural Network

Architectures for Melody Generation . . ......................... 41
Abhinav Mishra, Kshitij Tripathi, Lakshay Gupta

and Krishna Pratap Singh

A Survey on Recurrent Neural Network Architectures

for Sequential Learning . . .. ........ ... ... ... .. ... ... .... 57
B. Shiva Prakash, K. V. Sanjeev, Ramesh Prakash

and K. Chandrasekaran

Test Case Generation and Optimization for Critical Path Testing

Using Genetic Algorithm ... ....... ... ... .................. 67
Deepti Bala Mishra, Rajashree Mishra, Kedar Nath Das

and Arup Abhinna Acharya

A Novel PID Controller Designed via Polynomial Approach

for Stable/Unstable Second-Order Process with Time Delay ......... 81
M. Praveen Kumar, M. Manimozhi, P. Ponnambalam

and G. Gokulakrishnan

ix



X Contents

Identification of Bad Data from Phasor Measurement Units

Using Evolutionary Algorithms .. ............................. 93
Polly Thomas, Emil Ninan Skariah, Sheena Thomas, Sandy J. Thomson

and Shanmugam Prabhakar Karthikeyan

Image Compression Using Neural Network for Biomedical
Applications . . . . ... .. ... 107
G. Sasibhushana Rao, G. Vimala Kumari and B. Prabhakara Rao

Symmetrical Cascaded Switched-Diode Multilevel Inverter
with Fuzzy Controller . .......... ... ... .. ... ... .. .. ... . ..... 121
Y. Viswanath, K. Muralikumar, P. Ponnambalam and M. Praveen Kumar

An Optimized Path Planning for the Mobile Robot Using
Potential Field Method and PSO Algorithm. . ... ................. 139
Ravi Kumar Mandava, Sukesh Bondada and Pandu R. Vundavilli

Recommendation Systems: Techniques, Challenges, Application,
and Evaluation. . . ... ... ... . . 151
Sandeep K. Raghuwanshi and R. K. Pateriya

Parametric Optimization of Turning Process Using Evolutionary
Optimization Techniques—A Review (2000-2016) . ................ 165
Parthiv B. Rana, Jigar L. Patel and D. I. Lalwani

Image Captioning-Based Image Search Engine: An Alternative
to Retrieval by Metadata . . .. ......... ... ... .. ... ... ......... 181
Sethurathienam Iyer, Shubham Chaturvedi and Tirtharaj Dash

Minimization of Makespan for Parallel Machines Using PSO
to Enhance Caching of MSA-Based Multi-query Processes . ......... 193
Soniya Lalwani, Harish Sharma, Abhay Verma and Kusum Deep

Efficient License Plate Recognition System with Smarter

Interpretation Through IoT . . ... ... ... ... ... ... ........... 207
K. Tejas, K. Ashok Reddy, D. Pradeep Reddy, K. P. Bharath, R. Karthik

and M. Rajesh Kumar

Image Pixel Prediction from Neighborhood Pixels Using Multilayer
Perceptron . ... ... ... .. .. ... 221
Ayonya Prabhakaran and Rajarshi Pal

Classification of Histopathological Images Through
Bag-of-Visual-Words and Gravitational Search Algorithm .......... 231
Himanshu Mittal and Mukesh Saraswat

Sentiment Score Analysis and Topic Modelling for GST
Implementation in India. . .. .......... ... ... ... ... . ... .. 243
Nidhi Singh, Nonita Sharma, Ajay K. Sharma and Akanksha Juneja



Contents xi

Numerical Investigation of Flexural Properties of Curved
Layer FDM Parts. . . ...... ... ... . . . 255
Xiongbin Peng, Biranchi Panda, Akhil Garg, H. Guan and M. M. Savalani

Small Signal Stability Enhancement of Power System by Modified

GWO-Optimized UPFC-Based PI-Lead-Lag Controller . . . ... ..... .. 265
Narayan Nahak, Soumya Ranjan Sahoo and Ranjan Kumar Mallick
A Robust Accelerated PSO MPPT for Photovoltaic System . . . .. ... .. 277

Sarat Kumar Sahoo, M. Balamurugan, Piyush Kumar Mishra,
Kamakhya Krupa Mishra and Manas Ranjan Meher

Learned Invariant Feature Transform and Extreme Learning

Machines for Face Recognition ............................... 289
A. Vinay, Nishanth S. Hegde, S. K. Tejas, Naveen V. Patil, S. Natarajan

and K. N. Balasubramanya Murthy

Prediction of NO to NO, Conversion Efficiency with NTP-Based
Diesel Exhaust Treatment Using Radial Basis Functions . . .......... 299
Srikanth Allamsetty and Sankarsan Mohapatro

Comparative Analysis of Optimum Capacity Allocation and Pricing
in Power Market by Different Optimization Algorithms ........ . ... 311
Ashok Parmar and Pranav Darji

Improved Grey Wolf Optimizer Based on Opposition-Based
Learning. . . . .. .. ... 327
Shubham Gupta and Kusum Deep

Spectrum Sensing for Fading Wireless Channel Using
Matched Filter . . ... ... ... .. . ... 339
Suresh Dannana, Babji Prasad Chapa and Gottapu Sasibhushana Rao

Energy Detection-Based Spectrum Sensing for MIMO Wireless
Channel with Different Antenna Configurations. . ... .............. 347
Babji Prasad Chapa, Suresh Dannana and Sasibhushana Rao Gottapu

Performance Evaluation of Fuzzy C Means Segmentation
and Support Vector Machine Classification for MRI Brain Tumor . ... 355
B. Srinivas and G. Sasibhushana Rao

Study of Real-Coded Hybrid Genetic Algorithm (RGA)

to Find Least-Cost Ration for Non-pregnant Dairy Buffaloes. . . . . . . .. 369
Ravinder Singh Kuntal, Radha Gupta, Duraisamy Rajendran

and Vishal Patil

Multimetrics-Based Objective Function for Low-power
and Lossy Networks Under Mobility . . ......................... 391
Shridhar Sanshi and C. D. Jaidhar



xii Contents

Analysis of User’s Behavior Using Markov Model . . . . ............. 405
X. Arputha Rathina, M. Ponnavaikko, K. M. Mehata and M. S. Kavitha

Analysing Image Compression Using Generative Adversarial

Networks . . ... 425
Amit Adate, Rishabh Saxena and B. Gladys Gnana Kiruba
ANFIS Modeling of Boiling Heat Transfer over Tube Bundles . . ... .. 433

Abhilas Swain and Mihir Kumar Das

Prediction of Damage Level of Inner Conventional Rubble Mound
Breakwater of Tandem Breakwater Using Swarm Intelligence-Based

Neural Network (PSO-ANN) Approach . ........................ 441
Geetha Kuntoji, Subba Rao, Manu and Eluru Nava Bharath Reddy

Swarm Intelligence-Based Support Vector Machine (PSO-SVM)

Approach in the Prediction of Scour Depth Around

the Bridge Pier. ... ....... ... .. . . ... .. 455
B. M. Sreedhara, Manu and S. Mandal

A Multi-scale Retinex with Color Restoration (MSR-CR)
Technique for Skin Cancer Detection. . . .. ... ..... ... ... ... ... .. 465
Prapti Pandey, Praneet Saurabh, Bhupendra Verma and Basant Tiwari

Generative Power of Hexagonal Prusa Grammar Model
Revisited. . . . ... ... . . e 475
T. Kamaraj

Substructuring Waveform Relaxation Methods for Parabolic
Optimal Control Problems . . . . ............................... 485
Bankim C. Mandal

Solution of Optimization Problems in Fuzzy Background
Using HVPSO Algorithm . .. ................................. 495
Ashok Pal, Kusum Deep and S. B. Singh

An Analytical Comparative Approach of Cloud Forensic

Tools During Cyber Attacksin Cloud . ......................... 509
Shaik Khaja Mohiddin, Suresh Babu Yalavarthi

and Venkatesh Kondragunta

Prediction of Inverse Kinematics for a 6-DOF Industrial Robot

Arm Using Soft Computing Techniques . . . ... ... ... .............. 519
Golak Bihari Mahanta, B. B. V. L. Deepak, M. Dileep, B. B. Biswal

and S. K. Pattanayak

Optimized Design Parameters for the Bidirectional Isolated Boost
DC-DC Converter Using Particle Swarm Optimization . ............ 531
Bhatt Kunalkumar, Ram Avtar Gupta and Nitin Gupta



Contents

Fine-Tuned Constrained Nelder-Mead SOMA . . . .. ...............
Dipti Singh and Seema Agrawal

Hybrid System for MPAA Ratings of Movie Clips Using Support
Vector Machine . . ....... ... ... ... ... ... ... . . ...
Gagan Vishwakarma and Ghanshyam Singh Thakur

Empirical Study on Features Recommended by LSVC in Classifying
Unknown Windows Malware . ... .............................
S. L. Shiva Darshan and C. D. Jaidhar

An Improvised Competitive Swarm Optimizer for Large-Scale
Optimization. . . . .......... . ... . . . .
Prabhujit Mohapatra, Kedar Nath Das and Santanu Roy

Solution of Constrained Optimal Active Power Dispatch Problems
Using Exchange Market Algorithm . ...........................
Abhishek Rajan, T. Malakar and Abhimanyu

Demand Side Management of a Commercial Customer Based on ABC
Algorithm. . . .. ... ... .
T. Malakar, S. K. Goswami and Abhishek Rajan

Optimal Energy Sharing Within a Solar-Based DC Microgrid . ... ...
V. S. K. V. Harish, Naqui Anwer and Amit Kumar

Implementation of Hebbian-LMS Learning Algorithm
Using Artificial Neural Network . . . . ... ... ... ... ... ... ........
Vartika and Sakshi

Modeling Vas Deferens Smooth Muscle Electrophysiology:
Role of Ion Channels in Generating Electrical Activity .............
Chitaranjan Mahapatra and Rohit Manchanda

Energy-Efficient Data Aggregation Using Cluster-Based
Comb-Needle Model in Wireless Sensor Networks . ........... .. ..
M. Shanmukhi, Rajesh Eshwarawaka, K. Renuka and K. Durga Preethi

Fourth-, Fifth-, Sixth-Order Linear Differential Equations (LDEs)
via Homotopy Perturbation Method Using Laplace Transform . . . . . ..
Rajnee Tripathi and Hradyesh Kumar Mishra

Lung Cancer Detection: A Deep Learning Approach. . .............
Siddharth Bhatia, Yash Sinha and Lavika Goel

Convolutional Neural Network-Based Human Identification
Using Outer Ear Images. . . ... ...... ... ... ... .. ... ..........
Harsh Sinha, Raunak Manekar, Yash Sinha and Pawan K. Ajmera



Xiv Contents

Experimental Study and Optimization of Process Parameters

During WEDM Taper Cutting . . . ............................. 721
Anshuman Kumar, K. Abhishek, K. Vivekananda

and Chandramani Upadhyay

Reinforcement Learning-Based Controller for Field-Oriented
Control of Induction Machine . ... ......... ... ... ... ... ... .. .. 737
Ashish Kushwaha and Madan Gopal

Simulation Modeling for Manufacturing System Application
Using Simulink/SimEvents . . .. ... ... .. ... ... ... ... ... ... 751
Om Ji Shukla, Gunjan Soni and Rajesh Kumar

Performance Assessment of Thirteen Crossover Operators

Using GA . .. ... 761
Ashish Jain, Tripti Mishra, Jyoti Grover, Vivek Verma

and Sumit Srivastava

Enhancing Saliency of a Target Object Through Color Modification
of Every Object Using Genetic Algorithm .. ..................... 771
Dipanjan Roy and Rajarshi Pal

Temperature Resolution and Spatial Resolution Improvement

of BOCDR-Based DTS System Using Particle Swarm Optimization
Algorithm . . ... ... ... ... 781
Tangudu Ramji and Prasant Kumar Sahu

Multi-agent Navigation and Coordination Using GA-Fuzzy
Approach . . ... .. 793
Buddhadeb Pradhan, Diptendu Sinha Roy and Nirmal Baran Hui

A Survey on Pareto-Based EAs to Solve Multi-objective

Optimization Problems . . . .. ............ ... ... ... ... .. ... .. .. 807
Saykat Dutta and Kedar Nath Das
A Novel Optimal Gabor Algorithm for Face Classification . ......... 821

Lingraj Dora, Sanjay Agrawal, Rutuparna Panda and Ajith Abraham

Trapezoidal Intuitionistic Fuzzy Fractional Transportation
Problem . ... ... ... 833
Shailendra Kumar Bharati

Chemo-Inspired GA for Non-convex Economic Load Dispatch . . ... .. 843
Rajashree Mishra and Kedar Nath Das

Test Data Generation for Mutation Testing Using Genetic

Algorithm . . ... ... ... . . 857
Deepti Bala Mishra, Rajashree Mishra, Arup Abhinna Acharya

and Kedar Nath Das



Contents

Local Invariant Feature-Based Gender Recognition
from Facial Images. . .. ........... ... ... ... ... . . ... . ... ...
Vivek Kumar Verma, Sumit Srivastava, Tarun Jain and Ashish Jain

Performance Comparison of SMO-Based Fuzzy PID Controller

for Load Frequency Control .................................
Debasis Tripathy, Amar Kumar Barik, Nalin Behari Dev Choudhury

and Binod Kumar Sahu

A Third-Order Accurate Finite Difference Method and Compact
Operator Approach for Mildly Nonlinear Two Spatial Dimensions
Elliptic BVPs with Integral Form of Source Term . ... .............
Navnit Jha, Venu Gopal and Bhagat Singh

How Delay Can Affect the Survival of Species in Polluted
Environment . ......... ... . ...
Saroj Kumar Sahani

A Review on Scale Factor Strategies in Differential Evolution
Algorithm . . . ... ..
Prashant Sharma, Harish Sharma, Sandeep Kumar

and Jagdish Chand Bansal

Troop Search Optimization Algorithm for Unconstrained
Problems .. ... ... ..
Biplab Chaudhuri and Kedar Nath Das

Hybrid Grey Wolf Optimizer with Mutation Operator .............
Shubham Gupta and Kusum Deep

Design a New Protocol and Compare with BB84 Protocol
for Quantum Key Distribution . . . .. ... ... ... .. ...
Manish Kalra and Ramesh C. Poonia

MOBI-CLASS: A Fuzzy Knowledge-Based System for Mobile
Handset Classification ... ...... ... ... .. ... ... ... ........
Prabhash Chandra, Devendra Agarwal and Praveen Kumar Shukla

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

XV



About the Editors

Dr. Jagdish Chand Bansal is Assistant Professor at the South Asian University,
New Delhi, India, and Visiting Research Fellow at Liverpool Hope University,
Liverpool, UK. He has an excellent academic record and is a leading researcher in
the field of swarm intelligence, and he has published numerous research papers in
respected international and national journals.

Dr. Kedar Nath Das is Assistant Professor in the Department of Mathematics,
National Institute of Technology Silchar, Assam, India. Over the past 10 years, he
has made substantial contributions to research on ‘soft computing.” He has pub-
lished several research papers in prominent national and international journals. His
chief area of interest is evolutionary and bio-inspired algorithms for optimization.

Prof. Atulya Nagar holds the Foundation Chair as Professor of Mathematical
Sciences and is Dean of the Faculty of Science, Liverpool Hope University, UK. He
is an internationally respected scholar working at the cutting edge of theoretical
computer science, applied mathematical analysis, operations research, and systems
engineering.

Prof. Kusum Deep is Professor in the Department of Mathematics, Indian Institute
of Technology Roorkee, India. Over the past 25 years, her research has made her a
central international figure in the area of nature-inspired optimization techniques,
genetic algorithms, and particle swarm optimization.

Dr. Akshay Kumar Ojha is Associate Professor at the School of Basic Sciences,
Indian Institute of Technology Bhubaneswar, Odisha, India. He completed his
B.Sc., M.Sc., and Ph.D. at Utkal University in 1978, 1980, and 1997, respectively.
His research interest areas are geometric programming, artificial neural networks,
genetic algorithms, particle swarm optimization, fractional programming, nonlinear
optimization, data analysis and optimization, and portfolio optimization. He has 34
years of experience and has published over 30 journal articles and 6 books.

Xvii



	Preface
	About the Book
	Contents
	About the Editors



