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ABSTRACT

Physical, chemical and morphological characteristics of Ipomoea Carnea were
evaluated to determine its suitability for papermaking. Various chemical
parameters such as Ash content, cellulose, ethanol-benzene solubilty
hollocelulose, lignin and hot water and 1% soda solubility were carried out to rm&
the chemical composition and to find the content resent in the pulp matter. The
use of blending of long fibered pulps along with short fibered pulp helps to
determine the important aspect of paper making. The morphology and chemical
makeup of hard and soft wood varies greatly from one another. Certain elements,
such as drainage, wet strength, and press rolls' propensity to stick, are lacking in
soft wood. In order to overcome the issues of drainage, and other strength
properties blending plays an important role. Pulp blending can be materialized in
three distinct ways such as chips blending, pulp blending before beating and pulp
blending after beating. The qualities slightly increase physical strength prior to
pulp beating. However, beating at 1500 revolutions in a PFI improved the
strength charactenstics and resulted in an increased pulp yields column. Strength
properties of separately cooked pulp blends beaten together showed

improvement over the strength properties of pulp obtained from chi
ps blending
goaeil:‘:l' strength properties are obtained when pulps are blended after beating
P Y-

Keywords. Blending. beating. long fibered: puiping; short fibered. ._
1. INTRODUCTION I

The utilization of non-woody fibers from fie| ) .

substitute for woody raw materials for png ;fgl:;gragricunufal residues Is a

fibers are primanly employed in several countries 1o pmdproductjon__ Norn-woocly

In this transformation, non-wood fibers and the b,mdmucefspecnahzed papers

significant role as raw materials [1-3]. The primary wm?:;; 3:):!1:’5" ma):}dpl'arinz
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Linguistic Information - ®
for Decision-Making Using SVM B

Ritesh Dash, Dillip Ku. Dash, and Radhe Shyam Panda

Abstract Extracting parameters by using linguistic variable which is capable of
modelling an electrical signal for power system analysis on the different fault condi-
tion has been presented in this paper. Different pattern selection, grammar formula-
tion and representing the signal parameter in terms of linguistic variable are the prim-
itive work carried out in this sponsored research. Half cycle signal data from the fault
location has been identified as the researchable area. Using discrete wavelet transfor-
mation, the parameters were extracted from the original signal, and by using linguistic
variable with the help of machine learning, the classification for the different types of
fault has been investigated in detail with MATLAB/Simulink software and Python.
The proposed work in this research paper has been tested with different types of fault
data for checking the robustness of the controller and its logic.

Keywords SVM - Linguistic variables - Gradient descent

1 Introduction

Electrical power system is highly scattered and nonlinear, and therefore, fault in
the transmission line is an usual issue. Out of the different types of electrical trans-
mission line fault, the most common type of fault is line to ground fault, and the
most severe type of fault is dead short circuit. Proper identification of electrical
fault and its isolation from grid safety point of view is a very critical task [1]. All
these mentioned issues can be critically addressed by installing a proper relay which
could prevent these problems and lead to minimal amount of loss in the transmis-
sion line. In these days, microprocessor-based relays were also used in transmission

R. Dash ()
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D. Ku. Dash
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Series Editors:
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Environmental conservation is an important issue these days for the whole world.
Different strategies and technologies are used to save the environment. Technology is
the application of knowledge to practical requirements. Green technologies encom-
pass various aspects of technology which help us reduce the human impact on the
environment and create ways of sustainable development. Social equability linked to
this book series will enlighten the green technology in different ways, aspects, and
methods. This technology helps people to understand the use of different resources
to fulfill their needs and demands. Some points will be discussed as the combination
of involuntary approaches, government incentives, and a comprehensive regulatory
framework to encourage the diffusion of green technology. However, least developed
countries and developing states of small islands require unique support and mea-
sures to promote green technologies.

Green Innovation, Sustainable Development, and Circular Economy
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Green Automation for Sustainable Environment
Edited by Sherin Zafar, Mohd Abdul Ahad,
M. Afshar Alam and Kashish Ara Shakeel
Al in Manufacturing and Green Technology: Methods and Applications
Edited by Sambit Kumar Mishra, Zdzislaw Polkowski,
Samarjeet Borah, and Ritesh Dash
Green Information and Communication Systems for a Sustainable Future
Edited by Rajshree Srivastava, Sandeep Kautish, and Rajeev Tiwari

For more information about this series, please visit: https://www.crcpress.com/
Green-Engineering-and-Technology-Concepts-and-Applications/book-series/
CRCGETCA
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MATLAPB® and Simulink® are trademarks of The MathWorks, Inc. and are used with permission.
The MathWorks does not warrant the accuracy of the text or exercises in this book. This book’s
use or discussion of MATLAB® and Simulink® software or related products does not constitute
endorsement or sponsorship by The MathWorks of a particular pedagogical approach or particular
use of the MATLAB" and Simulink® software.

First edition published 2021
by CRC Press
6000 Broken Sound Parkway N'W, Suite 300, Boca Raton, FL 33487-2742

and by CRC Press
2 Park Square, Milton Park, Abingdon, Oxon, OX14 4RN

© 2021 Taylor & Francis Group, LLC
CRC Press is an imprint of Taylor & Francis Group, LLC

Reasonable efforts have been made to publish reliable data and information, but the author and
publisher cannot assume responsibility for the validity of all materials or the consequences of
their use. The authors and publishers have attempted to trace the copyright holders of all material
reproduced in this publication and apologize to copyright holders if permission to publish in this
form has not been obtained. If any copyright material has not been acknowledged, please write and
let us know so we may rectify in any future reprint.

Except as permitted under U.S. Copyright Law, no part of this book may be reprinted, reproduced,
transmitted, or utilized in any form by any electronic, mechanical, or other means, now known or
hereafter invented, including photocopying, microfilming, and recording, or in any information
storage or retrieval system, without written permission from the publishers.

For permission to photocopy or use material electronically from this work, access www.
copyright.com or contact the Copyright Clearance Center, Inc. (CCC), 222 Rosewood Drive,
Danvers, MA 01923, 978-750-8400. For works that are not available on CCC, please contact
mpkbookspermissions@tandf.co.uk

Trademark notice: Product or corporate names may be trademarks or registered trademarks, and are
used only for identification and explanation without intent to infringe.
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Preface

This book prioritizes working towards sustainability of the environment, employing
engineering aspects along with green computation and applying various aspects of
modern education as well as solutions. Practically, it visualizes specific aspects of
artificial intelligence in manufacturing and green technology, covering the implemen-
tation of renewable resources enhancing business activities. As the term green technol-
ogy is focused on preserving the resources and environment along with controlling the
negative impact from human activities with sustainable development, obviously the
solutions take into account social, economic as well as environmental concerns. The
concept of artificial intelligence is used to optimize manufacturing supply chains and
enhance energy efficiency, thereby helping companies to anticipate market changes.
In this book, implementation has also been emphasized via artificial intelligence in
resources with changing technologies where the initiation to process automation has
been preserved. In addition to different parameters to measure the efficiency, vari-
ous characteristics linked to high-end manufacturing activities have been focused.
Considering the present situation, the concept of green data center based on storage,
management and dissemination of data with control strategies has been placed in this
book. It is understood that the concept of green computing, which links to eco-friendly
implementation of systems along with resources, is associated with the computing
devices in such a way to minimize any adverse impact on the environmental issues in
the IT industry. In such situation, along with green technology. the entire environment
is looking forward to more energy-efficient mechanisms, managed security services,
cloud security solutions at one place by offering equivalent along with cloud manage-
ment platforms. Similarly focusing on renewable energy—very specific energy which
is collected from renewable resources—are commonly wind, sunlight, as well as geo-
thermal heat, which often has a provision in different major areas like generation of
electricity, transportation and rural energy services. Also, with the significant role of
green computation in the sensor-enabled I6T, smart application enables the sensors in
the situation where faster energy depletion is responsible for efficient functioning of
the sensors. As such, a specific technique is needed to protect the sensors in IdT. In
such cases, meta-heuristic techniques can be the better solution to solve similar types
of situations with the near-optimal solutions.

MATLAB? is a registered trademark of The MathWorks, Inc. For product informa-
tion, please contact:

The MathWorks, Inc.

3 Apple Hill Drive

Natick, MA 01760-2098, USA

Tel: 508-647-7000

Fax: 508-647-7001

E-mail: info@mathworks.com

Web: www.mathworks.com
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Abstract— The paper proposes a novel extension of many
objective optimization using differential evolution (MaODE).
MaODE solves a many objective optimization {(Ma0O) problem
by parallel optimizati of individual objectives. MaODE
involves N populations, each created for an objective to be
optimized using MaODE. The only mode of knowledge transfer
among  populations in MaODE is the modified version of
mutation policy of DE, where every member of the population
during mutation is influenced by the best members of all the
pop under ation. The p work aims at
further increasing the communication between the members of
the population by icating between a superior and an
inferior population, wsing a novel migration strategy. The
proposed mig policy bles poor bers of an inferior
population to evelve with a superior population. Simultaneously,
members from the superior population are also transferred to
the inferior ome to help it improving its performance.
Experiments undertaken reveal that the proposed extended
version of MaODE significantly outperforms its counterpart and
the state-of-the-art technigues.

Keywords—differential evolution; many-objective optimization;
individual parallel optimizati Itiple population; migration.

L INTRODUCTION

Many-objective  optimization  (Ma0O)  refers o
optimization problems, invelving four or more conflicting
objectives [I]. Over the past decade, popularity of MaDO
algorithms have rmadically increased to solve real world
optimization problems, like brain-computer interfacing [2],
aerospace engineering [3], extraction of bioactive compound
[4], robotics [5] and many more applications. However, there
exists vast literature revealing the incapability of evolutionary
multi-objective  optimization (EMOO) algorithms to solve
MaOO problem. The non-dominance criteria used in EMOO
to form Pareto fronts fail to maintain sufficient selection
pressure for a MaOO problem with four or more objectives.
This is due to remarkable growth in the number of Pareto
optimal solutions with the increase in the number of objectives
beyond three [6], [7].

Researchers are taking keen interest to overcome the
impasse of EMOO to solve MaOO problems. Strategics
proposed in [8], [9] amm at judicious selection of the
significant objectives out of all objectives for a given MaOO

978-1-7281-6929-3/20/$31.00 @2020 IEEE
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and Telecommunication
Engineering
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Kalkara, India
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problem. Traces of reference point based MaOO algorithms
are found i [10], [11] where decision maker determines the
search direction in the preferred regions of the Pareto front.
Among the methods, enhancing Pareto optimality criteria, to
solve MaOO problems, £ -dominance [12], fuzzy Pareto
dominance [13] and subspace dominance comparison [14]
need special mentioning. The authors” previous work, referred
10 as many-obfective optimization using differential evolution
(MaODE) [15], utilizes the implicit parallelism of a
population-based evolutionary algorithm (realized with DE) to
effectively expedite the convergence of the algorithm.

MaODE solves a MaOO problem in two steps. First,
individual N objectives of the given MaOO problem are
optimized in parallel by N evolving populations of solutions,
Second, the well-performing solutions of all N' populations are
combined and ranked with respect to individual objectives.
The set of equally good solutions with equal sum of rank
(SoR) measures are declared as the solution to the MaOO
problem. The scope of knowledge transfer between the
populations is provided by modified version of DE/current-to-
best’l mutation policy [16-19] of MaODE. Unlike the
raditional DE/current-to-best/] mutation policy, a target
vector belonging to a population P is influenced by the best
members ot all N populations (instead of the best candidate of
P only) to generate its donor vector,

This strategy, however, ignores the average and poor
performing members of a population, which if evolved with
other populations, may have excelled in their performance.
The present work aims at migration of members between
different populations to aid an individual to evolve with
respect to an objective on which it is most likely to perform
well. The migration policy first judiciously selects the
communicating pair of populations from N populations. The
proposed selection strategy bypasses need of any network
topology. The stratagem allows the best population to
communicate the worst population, the second best to the
second worst, and the third best to the third worst and so on.
This communication/migration policy among diverse
populations enhances the exploration capability of the
MaODE algorithm. The quality of a population is determined
based on the median and the interquartile range (IQR) of the
objective function values of its members. A population with

HNOLOGY

Digitally signed
Autnorized licensed use limited to: Carleton Univessity. Downloaded on Sep 20,2020 at 23:03:17 UTC from IEEE Xplore. Restrictions apply. DIPALI by DIPALI
SOREN g0
2023.11.04

TUbDU

02:08:49 -07'00"

7inM3.3.2 Books/chapters/ Conference Proceedings




CHRISTIAN COLLEGE OF ENGINEERING & TECHNOLOGY

Samarjeet Borah
Valentina Emilia Balas
Zdzislaw Polkowski Editors

Advances in
Data Science and

Management

Proceedings of ICDSM 2019

Digitally
DIPALI ety
DIPALI
SORE ' soren upu
Date:

wa nM3.3.2 Books/chapters/ Conference Proceedings



Established n 1998 Approved by AICTE ane affilated to CSVTU, Bhilai

k. CHRISTIAN COLLEGE OF ENGINEERING & TECHNOLOGY

ed By 5t. Thomas Mission, Bhilal !

A Hybrid Time Series Forecasting ™) |
Method Based on Supervised Machine o |
Learning Program

Ganesh Prasad Khuntia, Ritesh Dash, Sarat Chandra Swain
and Prashant Bawaney

Abstract Clean and inexhaustible source of energy is the requirement of the entire
world with respect to the present scenario. Among the different types of energy
sources, wind energy is the cleanest energy and inexhaustible source of energy. In
order to ensure the production of clean energy, it is required to forecast the level of
wind energy trom a day ahead. Forecasting of wind energy not only forecasts the
level of wind but also predicts the type of wind energy, density, and other important
variables. This paper describes the short-term forecasting based on Machine Learning
algorithm. This paper compares the different Machine Learning Algorithm and its
behavior in predicting or forecasting the day-ahead data for the wind energy system.
Machine learning based on Python is formulated in this paper.

Keywords Wind energy - Python - Forecasting - Training set - Testing set

1 Introduction

Power Plant supported Renewable Energy System has dragged the eye of Power
researchers, thanks to its scattered expression within the last decade [ 1, 2]. Massive-
scale growth of those sources has created it to satisty the rise in demand of power.
This growth isn’t just for an economic or political reason, however additionally for
making an appropriate setting for our new generation wherever power is made from
clean sources like solar and wind with zero setting pollutions [3-5]. The government
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Abstracr— Protein complexes play a very important role in
biological processes. The identification of the proteins in the
protein complex as well as the prediction of protein complexes
which are hitherto anonymous will improve the understanding of
the protein complexes and related biological processes. Most of
the computational methods used to predict protein complexes
were based on the principle that proteins inside the complex have
more interactions .The protein-protein interaction (PPI) network
is thus used to predict protein complexes, The features that affect
the interaction of proteins in the protein-protein interaction
network are mostly studied for identification of protein
complexes. This paper is used to analyze the effect of the
characteristic feature related to domains and functions on
protein complex prediction. In this paper a ranking approach is
applied to the solutions of differential evolution to identify
protein complexes. The experimental results show that the
proposed method beats the existing methods taking into
consideration the typical performance metrics.

Keywords— protein complex; differential evolution; protein—
protein interaction networks; annotation; demain.

I. INTRODUCTION

A fundamental role is played by protein-protein
interactions in biological processes. Proteins mostly perform
the biological function by binding together with other proteins
to form complexes [1].The understanding of cellular
organization and functions can be improved by identifying
known protein complexes and predict the unknown complexes
from the protein- protein interaction data. Protein complexes
can be identified using wet lab experimental technique such as
Tandem affimity purification with mass spectrometry (TAP-
MS) [2]. However due to multiple washing and purification it
becomes very difficult to dig out low-affinity protein
complexes and also the tag protein used in the experiment may
hamper the protein complex formation. The limitations of the
wet lab experiments lead to the use of computational methods
to predict protein complexes.

The advances in high throughput experiments such as yeast
two hybrid [3] have produced huge amount of PPI data of
various organisms [4]. This huge amount of PPI data can be
used by various computational methods to identify protein
complexes. Most of the computational methods model the PPI
network as a graph with proteins as nodes and the interactions
as the edges of the graph. Apart from identifying protein

978-1-7281-2153-6/19/831.00 (©2019 IEEE

Atulya K. Nagar
Department of Math and Computer Science,
Liverpool Hope University,
Liverpool, UK
nagara(@hope.ac.uk

complexes from PPI network there are several other
applications to the graph model of the PPI network [5].

The principle of graph theory is applied to the PPI network
as protein complexes are considered as dense sub-graphs in
the PPI network [6]. The graph theory approach to predict
protein complexes utilize clustering techniques [7]. The protein
complex identification methods which were based on the
topological structures of the PPI network include Markov
clustering method (MCL) [8]. Cliques (fully comnected Sub
graphs)[9], Molecular Complex Detection (MCODE) [6].The
high throughput experiments produces high false positive and
false negative in PPI data which makes the accurate
predicion of protein  complexes very  difficult.
It has been observed that the use of information related to
expression data and gene ontology improves the prediction of
protein complexes by creating more reliable PPI network
[10],[11].

In this paper, we propose a method to predict protein
complexes based on the criteria of the PPI network, which
effect the complex formation. We have used four criteria. The
first criterion is based on the similarity of functions of proteins
in a complex. It has been observed that proteins present in the
same cellular compartment have more possibility to interact
than those present in distinet compartments [12]. Furthermore,
proteins that share a molecular function or a biological process
are also more likely to interact [13]. This shows that the
proteins present in a protein complex will exhibit high
functional similarity. The second criterion is based on the
domain interaction of proteins. The PPI network is the result
of interaction of the basic building blocks of proteins called
domains [14]. As the proteins present in the complex are
linked to each other, they will show domain—domain
interaction. The third criterion is based on the compactess of
predicted complexes on the basis of true connections of the
proteins present in the complex. The fourth and the final
criterion is based on the overlap factor of the protein
complexes. When protein complexes are identified from a PPI
network the uniqueness of the complexes will be ensured if the
overlap between the protein complexes is very less. If the
degree of overlap between the complexes is not minimized the
entire PPI network will be predicted as a complex which is
practically not possible. Using the graph theoretic approach
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Abstract— A significant role is played by protein complexes in
lular life. The understanding of the
principles behind cellular organization and function will be
enhanced il we can  predict the protein complexes  still
undiscovered. Many computational methods have been developed
to predict protein complexes and are mostly applied to static
protein-protein interaction (PPI) network. The focus of most of
the existing methods is on the topological structure of PPI
metworks and they are based on the assumption that protein
complexes are dense subgraphs of PPI network. In this paper, we
have used the characteristic features of the proteins such as
Tunctional similarity and domain-domain interaction to identily
the clusters of protein interaction. Here, 2 novel method using
differential evolution and fuzzy membership induced ranking
technique s proposed to identify protein complexes by utilizing
functional similarity and domain-domain interaction feature of
proteins. Experimental results show that the proposed method
outperforms the existing methods with respect to the standard
performance metrics.

under di t

Keywords—protein—p protein
complex; domain-domain interaction; differential evolution; fuzzy
logic.

L INTRODUCTION

Interaction among proteins plays a central role in various
biological processes such as signal transduction, cell cycle and
replication. Proteins rarely act as individual units and they
often bind together to form complexes to carry out the various
biological processes. There are evidences that many proteins
are functional only after they are assembled into a protein
complex by mteracting with member proteins of the complex
[1]. Thus to understand the underlying mechanism of most of
the cellular functions and to  predict the functions of
unannotated  proteins, comectly  identifying the protein
complex is very important.

Tandem affinity purification with mass spectrometry (TAP-
MS) [2] is a wet lab experimental technique to detect protein
complexes. There are several limitations to this method. First,
due to the multiple washing and purification steps, low-
affinity protein complexes are hard to be extracted. Second.
the tag proteins used in the experiments may interfere in the
protein complex formation. Last, the TAP-MS experiments are
generally time consuming and expensive. Because of the

978-1-5386-9276-9/18/831.00 018 IEEE
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limitations of the TAP-MS method. computational techniques
are being used to uncover protein complexes. The
computational detection of protein complexes are based on
protein-protein interaction (PPl) data, Here, PPl data is treated
as a graph or network where proteins are nodes and
interactions are edges between nodes. As protein complexes
are usually made up of proteins with common biological
functions they are expected to be dense subgraphs in the PPI
network [3] Thus, the problem of computationally detecting
the protein complexes can be addressed by identifying the
dense subgraphs in PPl npetworks by using clustering
techniques [4].

Some of the methods used to detect the protein complexes
by extracting the densely connected subgraphs from the PPI
networks include Clique [5]. LCMA [6]. MCODE [7].
CFinder [8] and CMC [9]. All these methods focus on the
topological structures of the PPl networks.
high false positive and false negative rates in PPl data
obtained from high throughput experiments [10] makes the
task of accurately predicting the protein complexes very
difficult. Hence additional information such as gene ontology
(GO) and expression data were used to enhance the confidence
of interactions between proteins and later to construct more
reliable PPl networks. It has been observed that when various
subgraph extraction methods have been employed upon these
networks, better prediction performance has been achieved.

In this paper, we propose a new method where the protein
complexes are determined by using four criteria, including 1)
the functional similarity and ii) domain-domain interaction
profiles of the proteins in a complex, iii) degree of overlapping
between the complexes and iv) the density of the individual
complexes. GO annotation driven PPI inference reveals that
proteins sharing a common biological process or molecular
function have more possibility to interact [12]. Similarly,
proteins present in the same cellular section are more likely to
interact than the proteins that reside n spatially distant
compartments [13]. In other words, proteins perform their
biological functions by forming complexes with urate
interaction with each other. It evidently indicates a possibility
of high functional similarity of proteins in a real complex.

Domains are the basic building block of proteins. When
two proteins interact with each other, it is the domains present
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