Advances in Intelligent Systems and Computing 1085

Sonali Agarwal
Shekhar Verma
Dharma P. Agrawal Editors

Machine
Intelligence
and Signal
Processing

Proceedings of International
Conference, MISP 2019

@ Springer




Advances in Intelligent Systems and Computing

Volume 1085

Series Editor

Janusz Kacprzyk, Systems Research Institute, Polish Academy of Sciences,
Warsaw, Poland

Adyvisory Editors

Nikhil R. Pal, Indian Statistical Institute, Kolkata, India

Rafael Bello Perez, Faculty of Mathematics, Physics and Computing,
Universidad Central de Las Villas, Santa Clara, Cuba

Emilio S. Corchado, University of Salamanca, Salamanca, Spain

Hani Hagras, School of Computer Science and Electronic Engineering,
University of Essex, Colchester, UK

Laszlo T. Koczy, Department of Automation, Széchenyi Istvan University,
Gyor, Hungary

Vladik Kreinovich, Department of Computer Science, University of Texas
at El Paso, El Paso, TX, USA

Chin-Teng Lin, Department of Electrical Engineering, National Chiao
Tung University, Hsinchu, Taiwan

Jie Lu, Faculty of Engineering and Information Technology,

University of Technology Sydney, Sydney, NSW, Australia

Patricia Melin, Graduate Program of Computer Science, Tijuana Institute
of Technology, Tijuana, Mexico

Nadia Nedjah, Department of Electronics Engineering, University of Rio de Janeiro,
Rio de Janeiro, Brazil

Ngoc Thanh Nguyen, Faculty of Computer Science and Management,
Wroctaw University of Technology, Wroctaw, Poland

Jun Wang, Department of Mechanical and Automation Engineering,

The Chinese University of Hong Kong, Shatin, Hong Kong



The series “Advances in Intelligent Systems and Computing” contains publications
on theory, applications, and design methods of Intelligent Systems and Intelligent
Computing. Virtually all disciplines such as engineering, natural sciences, computer
and information science, ICT, economics, business, e-commerce, environment,
healthcare, life science are covered. The list of topics spans all the areas of modern
intelligent systems and computing such as: computational intelligence, soft comput-
ing including neural networks, fuzzy systems, evolutionary computing and the fusion
of these paradigms, social intelligence, ambient intelligence, computational neuro-
science, artificial life, virtual worlds and society, cognitive science and systems,
Perception and Vision, DNA and immune based systems, self-organizing and
adaptive systems, e-Learning and teaching, human-centered and human-centric
computing, recommender systems, intelligent control, robotics and mechatronics
including human-machine teaming, knowledge-based paradigms, learning para-
digms, machine ethics, intelligent data analysis, knowledge management, intelligent
agents, intelligent decision making and support, intelligent network security, trust
management, interactive entertainment, Web intelligence and multimedia.

The publications within “Advances in Intelligent Systems and Computing” are
primarily proceedings of important conferences, symposia and congresses. They
cover significant recent developments in the field, both of a foundational and
applicable character. An important characteristic feature of the series is the short
publication time and world-wide distribution. This permits a rapid and broad
dissemination of research results.

** Indexing: The books of this series are submitted to ISI Proceedings,
EI-Compendex, DBLP, SCOPUS, Google Scholar and Springerlink **

More information about this series at http://www.springer.com/series/11156



Sonali Agarwal - Shekhar Verma -
Dharma P. Agrawal
Editors

Machine Intelligence
and Signal Processing

Proceedings of International Conference,
MISP 2019

@ Springer



Editors

Sonali Agarwal

Department of Information Technology
Indian Institute of Information
Technology Allahabad

Allahabad, India

Shekhar Verma

Department of Information Technology
Indian Institute of Information
Technology Allahabad

Allahabad, India

Dharma P. Agrawal

Department of Electrical Engineering
and Computing Science

University of Cincinnati

Cincinnati, OH, USA

ISSN 2194-5357 ISSN 2194-5365 (electronic)
Advances in Intelligent Systems and Computing

ISBN 978-981-15-1365-7 ISBN 978-981-15-1366-4 (eBook)
https://doi.org/10.1007/978-981-15-1366-4

© Springer Nature Singapore Pte Ltd. 2020

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations,
recitation, broadcasting, reproduction on microfilms or in any other physical way, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this
publication does not imply, even in the absence of a specific statement, that such names are exempt from
the relevant protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this
book are believed to be true and accurate at the date of publication. Neither the publisher nor the
authors or the editors give a warranty, expressed or implied, with respect to the material contained
herein or for any errors or omissions that may have been made. The publisher remains neutral with regard
to jurisdictional claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Singapore Pte Ltd.
The registered company address is: 152 Beach Road, #21-01/04 Gateway East, Singapore 189721,
Singapore



Organization

Patron

Prof. P. Nagabhushan, IIIT Allahabad

General Chair(s)

Prof. Shekhar Verma, IIIT Allahabad
Prof. S. Chakravarthy, University of Texas

General Co-chair

Dr. Shirshu Verma, IIIT Allahabad

Organizing Chair(s)

Dr. Sonali Agarwal, IIIT Allahabad
Dr. Pavan Chakraborty, IIIT Allahabad
Dr. Vrijendra Singh, IIIT Allahabad

Workshop Chair(s)

Dr. K. P. Singh, IIIT Allahabad
Dr. Manish Kumar, IIIT Allahabad



vi

Local Organizing Committee

Dr
Dr
Dr
Dr
Dr
Dr

. Pritish Varadwaj, IIIT Allahabad

. Satish Singh, IIIT Allahabad

. Rahul Kala, IIIT Allahabad

. Triloki Pant, IIIT Allahabad

. Mohammed Javed, IIIT Allahabad
. S. Venketesan, IIIT Allahabad

Program Committee

Prof. T. Lahiri, IIIT Allahabad

Prof. O. P. Vyas, IIIT Allahabad

Prof. Anupam Agarwal, IIIT Allahabad
Prof. R. S. Yadav, MNNIT Allahabad
Prof. Ashish Ghosh, ISI Kolkata

Prof. R. B. Pachori, IIT Indore

Dr

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

In

. M. Tanveer, IIT Indore

Vijay Kumar Chaurasia, III'T Allahabad
Neetesh Purohit, IIIT Allahabad

N. S. Rajput, IIT BHU, Varanasi

P. Ramaswamy, University of Kent, UK
Mohammad Syafrullah, UBL, Indonesia
Shafaatunnur Hasan, UTM, Malaysia
Muneendra Ojha, IIIT Naya Raipur
Ajay Singh Raghuvanshi, NIT Raipur
Partha Pratim Roy, IIT Roorkee
Mohammad Najim, MMU Mullana
Sumit Kushwaha, KNIT Sultanpur, India

ternational Advisory Committee

Prof. G. C. Nandi, IIIT Allahabad

Prof. Srikanta Tirthapura, Iowa State University, USA
Dr. A. R. Alaei, Griffith University, Australia

Dr
A.

Prof. Dharma P. Agarwal, University of Cincinnati, USA

. V. Janeja, University of Maryland, USA
B. M. Shawkat Ali, University of Fiji

Prof. D. Kotzinos, University of Paris-Seine
Olivier Colliot, Aramis Lab

Organization



Organization vii
P. N. Suganthan, NTU, Singapore

Prof. G. Prasad, Ulster University, UK

Prof. A. Krishna, Curtin University, Australia

Prof. Gaurav Sharma, University of Rochester, NY

Prof. Sharma Chakraborty, UTA, USA



Preface

This volume of proceedings provides an opportunity for readers to engage with a
selection of refereed papers that were presented at the Second International
Conference on Machine Intelligence and Signal Processing (MISP-2019). MISP
aims to bring together researchers in related fields to explore and discuss various
aspects of data mining, artificial intelligence, optimization, machine learning
methods/algorithms, signal processing theory and methods, and their applications.
This edition was hosted by Indian Institute of Information Technology, Allahabad,
Prayagraj, Uttar Pradesh, during September 7-10, 2019. All submissions were
evaluated based on their significance, novelty, and technical quality. A double-blind
review process was conducted to ensure that the author names and affiliations were
unknown to technical program committee. This proceeding contains 36 research
papers selected for presentation at the conference. Our sincere thanks go to all the
authors for their interest in the conference and to the members of the review
committee for their insightful and careful reviews.

We are grateful to General Chairs for their support and express our most sincere
thanks to all keynote speakers for sharing their expertise and knowledge with us.
Our sincere thanks to Prof. P. Nagabhushan, Director, IIITA, for his valuable
suggestions and encouragement. We would like to thank the organizing committee
and many other volunteers who worked behind the scenes to ensure the success of
this conference. We are very thankful to the EasyChair conference system for
providing support for submission and review process. Finally, we would like to
acknowledge Springer for active cooperation and timely production of the
proceedings.

Allahabad, India Dr. Sonali Agarwal

Allahabad, India Prof. Shekhar Verma
Cincinnati, USA Prof. Dharma P. Agrawal
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Modified Flower Pollination Algorithm )
for Optimal Power Flow in Transmission <&
Congestion

Rupali Parmar, Sulochana Wadhwani and Manjaree Pandit

Abstract Artificial intelligence (Al) is an attractive and popular paradigm for pro-
viding any machine/system, the ability to carry out tasks in a ‘smart” way. Population-
based metaheuristics utilize the intelligence available in nature to search for opti-
mal solutions of complex problems. Randomization prevents the search from being
trapped at local optima. This paper presents a model based on recently developed
modified flower pollination algorithm (MFPA) to solve the problem of transmis-
sion congestion management (CM) in competitive electricity market by real power
rescheduling of generating units. The performance of the proposed algorithm is
tested for single line outage, increased demand and variation in line power limits
using modified IEEE 30 bus and IEEE 57 bus test systems. The results are compared
with basic FPA, particle swarm optimization (PSO), random search method (RSM)
and simulated annealing (SA).

Keywords Modified flower pollination algorithm (MFPA) - Congestion
management (CM) * Levy flight - Optimal power flow * Restructuring - Price
bids + Line power limits

1 Introduction

Perpetuation of power system in operational synchronism becomes relatively com-
plex in open-access electricity market. As all players focus on enhancing the profit,
their transactions frequently make the system operate beyond its limits [1].

A transmission network is said to be congested, when there is a difference between
scheduled real power flow and actual real power flow capability with all constraints in
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