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Using Bayesian Network The capacity of Software Defined network (SDN) to efficiently manage resources depends heavily on the scalability of

both the scale of the network and the services it supports. An effective resource allocation (RA) method is necessary
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V. Conclusion relationship between resources has prevented reinforcement learning (RL) from performing effectively for real-time load
in SDN, despite its use for load balancing. This is because reinforcement learning models resource management as a
Authors linear optimization issue. This paper presents a Bayesian framework to build an intelligent optimization framework for

SDN resource management by employing deep meta-RL. It is a variant of conventional RL that requires less data for
training but still helps the agent grasp the underlying policies. To accomplish load balance, the Bayesian network is

Figures trained with RL to make the most optimal decisions based on the predicted amount of congestion. Adjusting the
References controller’'s parameter weights automatically helps it cope with congestion caused by heavy loads. This algorithm
decides on the best action based on the prediction made by reinforcement learning. In this case, the resource
Keywords management strategy proposed by SDN has been experimentally validated to confirm the theoretical understanding.

This work used a real-time database from the electricity distribution center in Indore, India data center to assess the
roposed work’s efficiency and efficacy.
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I. Introduction

There has been a dramatic shift in the networking paradigm due to the explosion in internet usage
over the past two decades and the resulting diversity in service requirements. Due to the inability of
legacy IP networks to support modern high-throughput applications, SDN has evolved which
completely revamped the foundatio i iti rks were built. It proposes a
network architecture that is both exirer8&ip liastantinogiBabdprggrammable, allowing for the
placement of network entities to be i ndividual services. Switches,
routers, firewalls, load balancers, and other network hardware can be optimally configured to
increase the network’s throughput by a large margin. By dissociating the data and control planes,
software-defined networking (SDN) enables highly adaptable management of network logic.
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Abstract. Unwanted sound and sensations are key sources of excitations in gear drives. They
developed because of Transmission Error (TE). TE is a consequence of geometric or
engineering flaws like profile/pitch error etc. or distortions like spall, indentation, crack, rubs
etc. arising due to the diverse load conditions. These distortions and various gear parameters
like number of teeth, contact ratio, module, pressure angle etc. have huge effects on TE and
produce changes in mesh stiffness. This demands to investigate the effects of these parameters
on TE and mesh stiffness for the avoidance or early finding of causes of malfunctions in the
transmission system using computer models using CAD-CAE (FEM) software. In this paper
the TE and mesh stiffness is determined using CAD-FEM integration approach and the impact
of some of the gear parameters, tooth tip radius and geometric flaw- pitch error is analyzed.
The modeling of spur gears & assembly to form gear pair is done in CAD software
SOLIDWORKS. The gear pair formed is then introduced into FEM software Ansys for
simulation using transient structural analysis method to find angular deformations and then TE
and mesh stiffness. Several charts are drawn amongst rotation angle of one of the gears (driver
gear) and TE/mesh stiffness for different gear parameters. The work demonstrated the use of
CAD-CAE integration approach and point out that all these parameters affect TE and mesh
stiffness in a meaningful way.

Key words: SOLIDWORKS, Pitch Error, Tooth Tip Radius, Tooth Geometry Error,
Deformations, Ansys

1. Introduction

Gears are the backbone of the transmission system, and spur gears are the most frequently used
elements in it. They are also exposed to distortions because of various engineering/geometric flaws or
altering load situations. These distortions are responsible for the development of unsolicited sound and
excitations resulting in power or torque loss. To explore the effects of these on power transmission
systems such as gear drives, several methods ranging from theoretical or mathematical to experimental
or computer simulations are frequently applied successfully. The work presented here shows the use of
a CAD and FEM software integration approach developed by [1] for the calculation of mesh stiffness
to find the TE and mesh stiffness to analyse the effects of various gear parameters, tooth tip radius and
pitch error on TE and mesh stiffness. Pitch error is the difference in theoretically correct pitch and

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd 1
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Abstract:

Next generation wireless network are intended to support heterogeneous networks and to meet the major challenge of
coping with spectral efficiency (SE) to accommodate larger number of users with reduced complexity and latency. One
way is to increase the number of antenna arrays at base station which can provide the multiplexing gain and reduced
radio frequency (RF) chains. Massive multiple-input multiple-output (MIMO) system with large number of antennas is
designed to increased spectral efficiency. A lot of signal processing challenges in Massive MIMO system are to be deal
with to improve spectral efficiency in multi antenna technology. This paper addresses multicarrier signal format named
Universal Filtered Multi-Carrier (UFMC) as new waveform in multi-user massive MIMO systems. UFMC is the most
promising waveformto be used in 5G and beyond networks as it facilitates multiple users to be served within the same
frequency and time slot. In this paper, UFMC modulation with Quadrature Amplitude Modulation (QAM) mapping into
the massive MIMO system with linear processing is implemented and the result are shown that it achieves higher SE
and even high data rates with reduced Bit Error Rate (BER).
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I. Introduction

5G wireless networks are targeted mainly the three use cases: enhanced mobile broadband
(eMBB) to deal with mainly the feature of Augmented and virtual reality, massive machine-type
communications (MMTC) with huge devices with Internet of Everything (IOE) industry and ultra-
reliable low-latency communications (URLLC) in real time applications to cope with latency. To use
the available spectrum for communication efficiently is the major challenge in 5G. So a more flexible
and reliable air interface is required to meet future mobile communication systems requirement and
to move from cell-centric to user-centric approach [2]. To cope with the network densification with
limited available spectrum, radio atTess_ techniques need to be anal)(Jzed and designed. So the

ign in o Continue Readi
multicarrier waveform is used as ai inter?ace to faC|rI1|tate the ﬁex?l%lit in heterogonous networks [3].

For this, new multi-carrier modulation Universal filtered multi-carriers (UFMC) technique is used to

design waveform and further combined with large multi-antenna systems to enhance the system
performance [4]. The waveform is physical structure of the signal to carry the information via a
communication channel. The major design criteria for waveform to meet the following requirements
of 5G: high Spectral Efficiency (SE) and Energy Efficiency (EE) [2]. The major design feature of
modulation technique is flexibility and scalability to provide service in broad and heterogeneous
areas of applications.
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Performance Analysis of Universal )
Filtered Multicarrier Waveform e
with Various Design Parameters for SG

and Beyond Wireless Networks

Smita Jolania, Ravi Sindal, and Ankit Saxena

Abstract The next-generation cellular networks have the challenges to achieve
higher data rates, low latency, and higher spectral efficiency to support the usage
scenarios like massive machine type communication (mMTC) to support a high
density of devices, ultra-reliable low-latency communication (URLLC) to provide
high-speed mobility, and enhanced mobile broadband (eMBB) to handle larger traffic.
Universal filtered multicarrier (UFMC) will be one of the possible solutions for
a fifth-generation (5G) wireless network. This research paper provides a compre-
hensive parameterized UFMC waveform with higher-order quadrature amplitude
modulation (QAM). The performance criteria such as Fast Fourier Transform (FFT)
length, sub-band size, and higher-order QAM techniques with various prototype filter
design constraints are analyzed and the system performance is presented. It has been
concluded that UFMC is much flexible and efficient modulation technique to fulfil
the dynamic requirements of 5G and beyond wireless networks.

Keywords UFMC - 5G - OFDM -+ MIMO - Spectral efficiency

1 Introduction

The massive deployment of wireless systems and Internet devices with new appli-
cation scenarios has created demands for ubiquitous connectivity with extreme data
traffic. To fulfill these needs, 5G technology has emerged to cope with challenges like
increase in user density, seamless connectivity, traffic density, data rate, and exten-
sive applications. In the current cellular network, increasing bandwidth or increasing
cell density is the major factors considered to meet the requirement of peak data rate
and increased capacity. The primary challenge in this approach is that the limited
resources are reaching their saturation and also increasing the cost of the hardware [ 1].
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Abstract:

Changes in land use over the past few decades have left their mark on Earth's surface. Key ecosystem services
provided by soils are currently being altered due to global environmental changes. In light of these factors, monitoring
equipment is required to maintain a healthy ecological status and advance soil conservation on a local, regional, and
global scale. This system demonstrates the potential utility of remote sensing in collecting soil properties.
Methodologies based on various remote sensing devices and classification strategies have been developed for
assessing soil characteristics. Soil analysis by remote sensing is a relatively new area of study in the agricultural
sciences. The majority of people in India rely on agriculture as a means of subsistence and economic survival. The low
cost of yield prediction has led to a decline in agricultural output in recent years. Predicting yields is challenging
because of the many variables at play, including as soil, rainfall, and fertilizers. The quality of the soil is crucial for
agricultural output. MSC and SNV are used in the suggested method for preprocessing. LDA is used for feature
selection. The proposed method employs FGCRNN to train the envisioned model. The proposed model is evaluated in
comparison to the CNN and GRU models. Its performance is superior to that of the other two types.
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I. Introduction

Farmers strive for economically efficient agricultural production by maximizing crop yield while
minimizing input costs. Problems with agricultural yield can have a significant impact on the bottom
line if the crops aren't spotted in time. In terms of global relevance, potatoes are currently ranked as
the fourth most important staple food. The rising popularity of potatoes, in addition to the need for
improved crop protection, higher-yielding gerrnplasm, and more efficient and productive
management approaches since the farmland is shrinking. Forecast of Decisions about harvesting
and selling potatoes benefit greatly from knowing their expected yield in advance. Because of the
importance of soil parameters in evaluating numerous agricultural tasks, agriculture engineering is
influenced by them Having a thorough understanding of the land's individual characteristics can aid
with its management and agricultural use. At the continental and regional stages, geological history,
biota and temperature have the greatest impact on soil chemical and physical properties; but, at the
local scale, topography and human activities are the key determinants. Using an optical
microscope, you can view the soil's component parts, which include things like clay minerals,
fragments of plant stuff, and quartz grains. Soil structure directly affects the form, sharpness,
contrast size, voids, frequency, and spatial arrangement of key particles. Many of these features are
also affected by factors such as the magnification used, the way they are cut, the alignment of
components, and so on. To promote agricultural modernization and substantially raise food
production, a new idea known as “smart agriculture” has been introduced. Smart agriculture
systems bring cutting-edge computer and information technology to the including the Internet of
Things (loT), food production industry, cloud computing and artificial intelligence (Al). The Internet
of Things (loT) and artificial intelligence (Al) are crucial to the advancement of smart farming
systems. By automatically gathering and transmitting agricultural datg to data centers, artificial

. . . . . Sign in to Continte Readin
intelligence techniques like artificial neur%?networks and clustering enable farmers to make more
informed decisions. The amount of water utilized for irrigation, for instance, may be determined by

analyzing data gathered from the surrounding agricultural area. When water scarcity in an area
forces irrigation, for example, it will be implemented without delay. An early technique of
categorization is provided by combining a ground survey with an existing topographic map of land
usage. Recent developments in remote sensing image classification systems have made it possible
to classify soil types with greater regularity. Visible and near-infrared spectroscopy is a noninvasive
and efficient method of measurement. Numerous uses in farming, medicine, and petroleum have
been discovered. The approach of spectrum analysis yields useful substance data indirectly. An
approximate strategy for developing an effective correction model between the spectrum and the
data is used to achieve this result. As spectral technology is used to soil classification, various soil
models are developed to replace the knowledge acquired from remote sensing photos. A simple
and non-destructive method for classifying soils. Soil texture influences both its water-holding
capacity and its fertility. Agricultural uses and environmental process monitoring both benefit greatly
from a thorough understanding of soil texture. “Soil texture” refers to the relative abundance of soil
particles of varying sizes. It depends on how much clay, sand, and silt there are in the soil. Soil
textures can be classified using criteria like this, with taxonomies like KA5 system being one
example. It is not feasible to conduct widespread monitoring using in-situ soil texture measurements
because of their high cost. Another option for surveying such large areas is optical remote sensing.
For instance, hyperspectral sensors, which assess objects' solar reflectance spectra, are a part of
such optical remote sensing systems. Reflectance measurements of soil can be used to infer the
presence of clay and other mineral and organic soil components.
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Abstract—Apart from serving basic communication to users,
reach of wireless networks to users has been facilitating various
applications and mechanisms which can add on multiple
functionality of networks. Received signal strength Indicator
(RSSI)/ Channel state Information (CSI) is one such statistics
available on user device, which can be used to achieve multiple
adjuncts network functionalities and few applications. This
paper focuses mainly on RSSI based Human activity
recognition (HAR), Node identification as applications and
Physical layer key generation (PLKG) as security mechanism.
HAR utilizes variations in RSSI values to detect presence of
human or their activities. Similarly in node identification, on
the basis of RSSI and environment between Access point and
nodes, access point predicts the node location. Further, one of
the emerging research areas PLKG, also uses RSSI
preprocessing to achieve better network performance.

The paper also presents comprehensive survey on hardware
cards installed in user devices and software tools used to
quantify RSSI in HAR applications.

Keywords— Wireless networks, Received signal strength, Human
activity recognition, Secure key generation.

[. INTRODUCTION

Wireless Networks prove themselves the most
promising solution for future-generation wireless applications
due to their numerous advantages over wired networks. Some
of the crucial advantages of wireless networks are flexibility,
easy accommodation of wireless nodes or devices in the
network during run time, mobility of nodes, low cost, etc.
Despite all these advantages, wireless networks are constrained
to secure data from intruders, and prone to interference, speed,
etc. Vast research has been carried out and still continued, to
make wireless networks more secure and reliable to co-up with
future-generation applications. Various solutions have been
proposed in the literature to make wireless networks secure.
Among these, the physical layer security technique is gaining
more attraction, for a few decades. Physical layer security
techniques, mainly concentrate on either encryption-based
techniques or channel randomness-based techniques. Channel
encryption has now become an older solution because modern
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applications inching towards power-constrain networks such as
Internet of Things (IoT). Whereas channel randomness-based
techniques use key generation based on RSSI/ CSI data. This
technique doesn’t allow public key sharing over a wireless
channel, which adds further security to the networks. RSSI
values were extracted from beacons exchanged between two
nodes before actual data transmission to know the signal
strength, whereas CSI is the impulse response of the channel.
By preprocessing RSSI/CSI using various available algorithms
or mathematical models, further improvement in the system
performance can be achieved. Some of the application areas
based on RSSI/CSI preprocessing are Physical Layer Secure
Key Generation (PLKG), Human Activity Recognition (HAR),
Wireless node identification, Energy efficient wireless
networks, etc.

Now consider some wireless applications based on
RSSI preprocessing so that one can have an idea about how
RSSI plays a vital role in an application and how preprocessing
of RSSI affects network performance. For the HAR system,
when an intruder enters a monitored environment, RSSI is used
to record environmental changes. Human activity recognition
using RSSI/CSI preprocessing tremendously improves
accuracy in recognizing different human gestures [1-5]. RSS-
based localization is the most widely used technique in the
wireless sensor network community used to translate measured
power loss into distance estimates for localization [6-7]. In
some ways, radio wave strength (in terms of RSS) is a
popular and ideal modality for estimating the range of sensor
nodes in wireless networks. Its use has no additional cost in
terms of network repair [8-9]. Physical layer secure key
generation uses RSSI preprocessing to improve system
performance. Two wireless nodes Alice and Bob can
communicate in presence of an intruder Eve, by generating
a secure key at both ends using RSSI data exchanged
between them. Preprocessing of RSSI using any
mathematical model or any other technique can further
improve network performance between Alice and Bob [10-
12]. Therefore, based on the discussion made so far, it is
concluded that RSSI/CSI pre-processing can be used for
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Scope migrate from the wireless front end to the optical backend to reach distant cloud servers, creating wireless network
bottlenecks that could degrade performance. Thus, Cloud Integrated WOBAN (CIW) is a popular method for combining
Authors cloudlets with WOBAN to provide resource-intensive and delay-sensitive applications. Data packets go through a
number of intermediary nodes in CIW from the source node to a wireless frontend cloudlet. However, it is a problem to
Figures figure out how to schedule these packets throughout the many cloudlets. The proposed work examines the priority-
based scheduling method with the packet deadline constraint. The outcome examines a parametric evaluation of the
References algorithm in terms of the packet drop for the highest priority applications.
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I. Introduction

Over the course of the last few decades, developments in applications that require more bandwidth
have posed a challenge to the access networks. We are fortunate that the framework of WOBAN
[1]-[3] was established to satisfy such needs of better bandwidth and cost effectiveness. With the
advent of new optical and wireless communications technologies, there are a plethora of
possibilities for introducing new network designs that improve broadband access communication
and pave the way for the creation of new multimedia services. Due to advancements in wireless
technology, wireless mesh network (WMN) is now a viable access network design for practical
implementation. However, it is not well suited for applications requiring a lot of bandwidth and is
extremely vulnerable to channel defects. Passive optical network (PON) which operates in the
optical domain, is currently the focus of a lot of study due to its potential for widespread use in
business. Fiber-based access network has 1he p& tential to |__\prowde a low-cost, bandwidth efficient

ontinue
answer to the broadband access probler% but |t lacks in phy5|cal %va lability. Thus, current studies

in the field indicate that combining wired and wireless network technologies offers a network design
that is adaptable, inexpensive, pervasive, and service-centric. The blend of optical and wireless
networks called as WOBAN is a favourable and practical approach to facilitating access to the
internet over a wide area. It consists of a WMN for user access and an optical backhaul network
i.e., PON for traffic aggregation. Optical nodes (ONUs) are the building blocks of PON and are
linked to an optical line terminal (OLT) at the central office (CO) through optical fiber. Wireless mesh
networks (WMNSs) are made up of a series of interconnected wireless routers, and few of them
serve as a gateway. Through these gateways, a wireless network's front end can be linked to its
optical back end. To have their traffic served by the optical back end, end users must employ
wireless routers as their front-end devices.
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Abstract

Insect identification is one of the most pressing
difficulties for Indian farmers, as numerous insect
species harm a vast number of crops and hence
diminish the quality of harvests, resulting in financial
losses for both farmers and the country. However, in

agriculture, the combination of IoT and machine



learning (ML) allows for ease and innovation, allowing
farmers all over the world to better their farming
operations. On the other hand, in India, a very little
amount of farmers is aware of smart farming and its
benefits. Various study on research paper shows that
the proper use of loT devices embedded with the
machine learning algorithm can reduce the task of
farmer at very early stage of the plant life and thus
saving the crops from being degraded, also included
the survey of various research done across the globe
and identified the potential methods which must be
included for the current era farmers in order to
minimize the insect effect on the crops. The aim of
our experiment is to involve ML and loT technology
to sense the crop conditions in terms of quality and
whether it is affected by insect or not for this a
experimental study with the help of image processing
has been performed thus calculation of results done
accordingly. There are various sensors, which are
equipped with ML technology like computer vision
algorithm, which make the sensor powerful, and
images being captured by these sensor can be
analysed automatically and thus trigger the
automated pesticide treatment systems using a ML-
based decision support model. In this paper, study of
Convolution Neural Network (CNN), Long Short Term
Memory (LSTM), Support Vector Machine (SVM), Grid
search based SVM (Grid-SVM), and K-nearest
Neighbour classifier has been done Among them

based on the required performance, nd the CNN-



A Comprehensive Survey on Internet )
of Things Security: Challenges hect i
and Solutions

Nilima Karankar and Anita Seth

Abstract Internet of Things (IoT) is a group of self-contained objects, which is a
brand-new pattern that incorporates the current existence of various devices. It is
one of the most recent technologies that offer worldwide connectivity, user, sensor,
and information management. Devices can become ubiquitously connected, thanks
to connectivity. [oT has a number of problems, including fading, energy use, data
security, network security, etc. Security emerges as one of the biggest issues among
these. In this paper, a survey on IoT security solutions is presented to illustrate the
various [oT security procedures. The security protocols that are divided into four
categories based on technologies used to provide security such as machine learning,
trust, blockchain, and cryptography have been elaborated. The major purpose of these
protocols is to address the issue of network routing assaults in IoT. Each protocol’s
benefits and drawbacks are examined together with the performance indicators that
were used.

Keywords Internet of Things (IoT) * Security - Machine Learning (ML) -
Survey - Trust + Blockchain

1 Introduction

The Internet of Things (IoT) is a system of interrelated computing devices, mechan-
ical and digital machines, objects, animals or people that are provided with
unique identifiers and the ability to transfer data over a network without requiring
human-to-human or human-to-computer interaction.
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Abstract

Software quality evaluation is one of the critical
processes for delivering good quality software
products. The software quality evaluation has a
significant effect on the entire project. However, for
software quality evaluation a number of techniques

are available. Most of the models are based on the



characteristics of software and relevant scores. But
consideration and evaluation of software on all the
quality characteristics are time is taken and complex,
which is not suitable for all kinds of projects.
Therefore, in order to reduce the software quality
assessment effort, this paper proposes a
categorization of essential quality characteristics
based on software project needs. Additionally, a
Particle Swarm Optimization Process is proposed for
recommending the suitable software quality
evaluation attributes. The simulation of the model
has been carried out and their performance analysis
has been done. Based on the experimental analysis
the results are presented and the future scope of the

proposed work is explained.
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Authors diseases. A dataset of 3642 images is taken and trained by different models like VGG16, ResNet50, InceptionV3,
InceptionResNetV2 with the help of deep learning algorithm like convolutional neural networks and transfer learning
Figures approach for real time detection of leaf diseases. By training the leaves based on the proposed models we will be able
to know the diseases present in the leaves. The purpose of this research paper is based on the comparison of
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Abstract

An important phase in software development is the
prediction of effort. It has its significance in project
planning, control, and budgeting. Many researchers
developed common software effort estimation
models known as algorithmic models. These models
need accurately estimated input parameters, namely

lines of code and complexity. Accurate estimation of
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these features during the initial phases of the
software life cycle is quite difficult. This issue of
algorithmic models can be handled with non-
algorithmic models. These non-algorithmic models
are based on soft computing techniques such as
Genetic Programming, Fuzzy Sets, and Artificial
Neural Network (ANN). Many researchers proposed
various models based on ANN but we did not find
any estimation method focused on feature selection
to remove the negative impact of irrelevant
information. In this study, features with high
information gain are selected using information gain
to train the multilayer perceptron network FITNET.
Experiment with two- and threefold cross-validation
on 3 benchmark datasets shows that New ANN
(NANN) trained on selected features makes effective
prediction as compared with the ANN trained on all
features. Our approach compared the performance
using 5 performance metrics MAR, MMRE, MdMRE,
PRED (25), and MSE to show that it will perform

better for different metrics.
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Never before has the demand for non-contact tools for care of health monitoring been more obvious or evident. Digital
camera vital sign measurement (RR, HR, SPo2, and BP) utilizes imaging technologies to analyse photos of the human
and compute physiological changes. Since the ubiquitous adoption of digital cameras in all fields, innovations in optics,
machine learning, and computer vision have been made. The non-contact monitoring of vital signs may be
advantageous in a variety of disciplines of application, from clinical and healthcare settings to vocational and sports

V. Challenges activities. This study gives a thorough assessment of camera assessment of physiological vital signs (RR, HR, SPo2,
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Authors processing techniques has been the subject of previous research. We gives an analysis of the physiological and
development work for the assessment of vital signs like heart rate, blood oxygen saturation, blood pressure, and
Figures respiration rate from digital images in this review. We also discussed possible applications for these technologies. The
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Abstract

Breast cancer is the primary cause of women's death due to cancer; if detected in the early stage, it is a curable disease. Machine
learning classification techniques are helpful in breast cancer detection. The research aims to investigate the averaged-perceptron
machine-learning classifier performance on the Wisconsin original breast cancer dataset (WBC); the work has focused on two
points; first, does the averaged-perceptron classifier has the quality to gain a higher accuracy than the other classifiers? Second,
does it help to reduce false-negative or false-positive breast cancer predictions? The averaged-perceptron model recorded an
accuracy score of 0.984 with zero false-negative predictions. The investigation has also signified the effect of threshold on false-
negative or false-positive prediction. Applying the averaged-perceptron classifier in a computer-aided-diagnosis system can
improve breast cancer recognition accuracy with zero false-positive or false-negative forecasts.
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1. Introduction

Breast cancer (BC) is recognised as primary cause of mortality of women due to cancer [1]. Machine learning
(ML) performs a significant job in healthcare systems in the present scenario [2]. Breast cancer can be detected using
a machine learning-enabled system more accurately in the early stage [3]. ML classification techniques are helpful in
disease detection. A successful diagnosis relies on the knowledge and expertise of the experts and data from patients
[4]. The deficiency of medical experts in healthcare can overcome with the use of ML-enabled systems. These
systems can reduce the chances of potential error by an inexperienced person and shorten the time of medical data
analysis. There are several classification models for supervised ML; some are linear, and some are nonlinear.
Training and testing are crucial stages in the creation of machine learning systems. A dataset is essential to train and
test the system. Worldwide, many researchers are applying their efforts to reduce breast cancer mortality; it is a
curable disease if detected in the initial phase.
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