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Breast cancer detection in mammogram: combining modified CNN
and texture feature based approach

Jayesh George Melekoodappattu' © - Anto Sahaya Dhas' - Binil Kumar Kandathil® - K. 5. Adarsh’

Received: 19 April 2021 / Accepted: 10 January 2022
& The Author(s), under exclusive licence to Springer-Yerlag GmbH Germany, part of Springer Nature 2022

Abstract

Customized deep neural networks are being used to assess medical imaging and pathology data. The proper assessment of
malignancy using digital mammography images is a challenging task. This study implements a system for autonomously
diagnosing cancer using an integration method, which includes CNN and image texture attribute extraction. The nine-layer
customized convolutional neural network is used to categorize data in the CNN stage. To improve the effectiveness of catego-
rization in the extraction-based phase, texture features are defined and their dimension is reduced using Uniform Manifold
Approximation and Projection (UMAP). The findings of each phase were combined by an ensemble algorithm to arrive at
the ultimate conclusion. The final categorization is presumed to be malignant if any of the stage’s output is malignant. On
the MIAS repository, our ensemble method's testing specificity and accuracy are 97.8% and 98%., respectively, while on the
DDSM repository, they are 98.3% and 97.9%. The combination method improves measurement metrics across each phase

independently, as per the experimental findings.

Keywords CNN - Texture feature - Local binary patterns - Integration method - UMAP

1 Introduction

Mammographic screening technologies are currently an
essential technigue for the early detection of breast cancer.
Despite this, a radiologist cannot properly categorize mam-

radiologists in improving diagnosis by lowering the number
of missed tumors and biopsy specimens (false positives).
Several feature extraction methods and classification algo-
rithms have previously been used to detect and classify key
points in medical images in general, and breast tumors in
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Flame dynamics of premixed CH4/Hy/air flames in a
microchannel with a wall temperature gradient

Satender Singh, Jithin Edacheri Veetil, Neeraj Kumbhakarna, Ratna Kishore Velamati (2 & Sudarshan Kumar &
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m falFigures & data & References @ Citations |#l Metrics & Reprints & Permissions | Read this article

Abstract

Relate
The effect of hydrogen (H,) addition on the flame dynamics of premixed methane/air

Recommei
mixtures in a microchannel was investigated through two-dimensional numerical article
computations using a detailed chemistry model. Detailed numerical simulations were —
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ENERGY

International Journal of Hydrogen Energy
Volume 47, Issue 71, 19 August 2022, Pages 30660-30670

Effect of hydrogen addition on the dynamics
of premixed C{-C4 alkane-air flames in a
microchannel with a wall temperature
gradient

Jithin Edacheri Vestil® © g, Neeraj Kumbhakarna ®, Satender Singh *, Rotna Kishore Velamati d

Lo

, Sudarshan Kumar ®

Show more -
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Abstract

The effect of hydrogen (H;) addition on the flame dynamics of premixed Cy-Cy4 alkane/air
mixtures in a microchannel is investigated using a detailed-chemistry model through
two-dimensional numerical computations. A detailed computational study have been
performed in a 2mm diameter tube with 120mm length and a wall temperature gradient
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A Review on Power Generation Enhancements in a Pumped Storage Powerhouse by Using
Appropriate Guide Vane Sealing Material

V. Sampathkumar, F. Sridharan, Farthiban i.P

Abstract

One of the essential needs of the growth of a country is generating and utilizing electricity, India has made a powerful contribution to electricity
generation. India 1z a naturally wealthy country with mountains and water resources, There are strategies to shape new hydroelectric power plants in
the upcoming years, It is particularly important to establish Pumped Storage Hydroglectric Power Plants, This research describes that the water
leakage occurning in guide vane end sealing rubber materizl due to damaage, does not enter the turbing runner resulting in the reduction of water flow
through the turbine runner, so the required amount of electricity is not aenerated in a Pumped Storage Powerhouse. This water leakage problem also
affects the pumping mode operations, which reduces plant efficiency, Hence Pumped Storage Powerhouse generates |ess targeted electrcity
generation, and more power is also required for pumping mode operations. This research is carried out with the use of four new guide vane end
zealing rubber matenals such as Hydrogenated Nitnle Butadiene Rubber, Ethylzne Propylens Diene Monomer, Polyurethane and Filled
Polytetrafluorothylene to assess their life and to find out the best one which improves the power generation and reduces power consumption in
pumping mode operation
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Research Article

@) Hindawi

Effectiveness of Feature Extraction by PCA-Based Detection and
Naive Bayes Classifier for Glaucoma Images

J. Shiny Christobel " D. Vimala

5. Christopher Ezhil Singh (. and Sivaraj Murugan

! 1. Joshan Athanesious 2
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After cataract, glancoma is one of the second leading retinal diseases in the world This paper presents the methodology to detect
the ghhucorma wsing principal component analysis. The images are involved in dilation a5 a preprocessing, enhancement using the
contrast limited adaptive histogram equalization method, and followed by the extraction of features using principal component
analysis. The extracted features are dassified vsing support vector machine, Maive Bayes, and K-nearest neighbor dassifiers.
Comparng with other dassifiers, the Naive Bayes provides high accuracy of 95% which demonstrates the effectiveness of the

feature extraction and the dassifier.

1. Imtroduction

Glancoma is the second-leading cause of blindness in the
U.S. The prevalence of glaucoma in the world is 60.5 million
in 2015, and by 2030, it is expected to increase up to 10 per-
centages of world population [1]. The high prevalence of
undetected glancoma in the society contributes to the high
rate of blindness among the Indian people [2]. A physical
eye examination technigque an ocasionally result in incor-
rect diagnosis. Antomated and acourate diagnosis of retinal
disease helps to prevent the loss of vision. A thorough eye
examination for the detection of gliwcoma involves tonom-
etry, ophthalmoscopy, perimetry, gonioscopy, and pachyme-
try. Utilizing the right antomated decision tools while
imaging the retina improves the early detection of glancoma
and prevents visual loss. The brightest section within retinal
fundus image is where the optic nerve exits the retina and to
the brain, which is called the optic disc To prevent vision
loss, the optic disc region must be examined for the existenoe
of glincoma at an early stage. The nerve that transmits data

VIMAL JYOTHI ENGINEERING COLLEGE
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from the eye to the nerve is alled the optic nerve. When the
optic nerve gets damaged, glancoma occurs. Early on, there
are no symptoms, but if a proper diagnosis is not made,
vision loss sets in. The greater than usuoal pressure in the
eye, which oocasionally accompanies glancoma, is referred
to as ocular hypertension.

Initial enhancements are made to the input retinal
images to improve their quality. The feature exdraction tech-
nique has an impact on analyses on the detedion and classi-
fication of glavcoma uwtilizing retinal images. Glawcoma
progression is idmtified wsing morphological and nonmor-
phological elements. Glancoma detection using CDR feature
was performed by Xu et al. [3], Muramatsu et al. [4], Joshi
et al. [5], and Yin et al [6]. On the other hand, the categori-
zation of the retina structures is not a characteristic of the
nonmorphological features. The published investigations
have demonstrated that morphological parameters like col-
our, pixel intensity, histogram, and texture are not used to
detect glancoma. A system hased on hybrid feature extrac-
ton from fundus images using higher order spectra, trace
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Compression behaviour Mg-Zn-xSr-HA
hybrid nanocomposites through powder
metallurgy method

George Recklin ®, PV. Pranav °, 5. Christopher Ezhil Singh® 8 &, Rajkumar S. Rai 5
T. Mary Little Flower = P. Sridharan ©

Show more

+ Addto Mendeley < Share %9 Cite
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Abstract

In the present work, biocompatible materials such as zinc (Zn), Strontium (Sr) and
Hydroxyapatite (HA) have been mixed with magnesium (Mg) to fabricate a

biomaterial with enhance strength by powder metallurgy technique. The
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Tribological and mechanical properties
Mg-Zn-xSr-HA hybrid nanocomposites
prepared by powder metallurgy
technique
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Show more
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Abstract

In this work, biocompatible minerals such as zinc (Zn), strontium (Sr), and
hydroxyapatite (HA) were combined with magnesium (Mg) to create a biomaterial
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Journal of Applied Research and Technology
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Wind energy conversion system-based PMSG for maximum power
tracking and grid synchronization using adaptive fuzzy logic control
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Weapon Detection Using ML for PPA

Nabeel Hashim, D. Anto Sahaya Dhas & M. Jayesh George

Conference paper | First Online: 15 March 2022
313 Accesses

Part of the Advances in Intelligent Systems and Computing book series (AISC,volume 1415)

Abstract

Security is always a top issue in every domain. Computer vision is used extensively in abnormal
detection and monitoring to solve a variety of problems in physical protection applications
(PPA). Old technology like pixel-based video analytics has a loophole in identifying the object,
and the object identified with old technologies is less accurate. Weapon identification using
cutting-edge technology like machine learning (ML), artificial intelligence, and deep learning
can be used to identify weapons in the security area, as the world is constantly threatened by
conflict or terror attacks. Using a convolution neural network (CNN), this paper shows an
implementation of an automatic gun (or) weapon detection using (CNN). It focuses on
detecting, classifying, and locating guns with pinpoint accuracy. This research proposes a
groundbreaking real-time automatic weapon identification system for both surveillance

purposes. Weapon detection in images/videos is accomplished by determining whether the
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Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.elsevier.com/locate/he

Effect of hydrogen addition on the dynamics of
premixed C,—C, alkane-air flames in a
microchannel with a wall temperature gradient

Jithin Edacheri Veetil “°, Neeraj Kumbhakarna °, Satender Singh °,
Ratna Kishore Velamati ¢, Sudarshan Kumar ®

# Department of Mechanical Engineering, Vimal Jyothi Engineering College, Chemperi, Kannur, Kerala, 670632, India
® Department of Mechanical Engineering, Indian Institute of Technology Bombay, Powai, Mumbai, Maharashtra,
400076, India

€ Department of Aerospace Engineering, Punjab Engineering College Chandigarh, 160012, India

@ Department of Mechanical Engineering, Amrita School of Engineering, Coimbatore, Amrita Vishwa Vidyapeetham,
India

© Department of Aerospace Engineering, Indian Institute of Technology Bombay, Powai, Mumbai, Maharashtra,
400076, India
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ECS Transactions, 107 (1) 10423-10424 {(2022)
10.1149/00701.10423ecst ©The Electrochemical Socieiy

Sustainable Green Connected Syvsrems Through Integrated Organic Waste
Management Eco-model for the Green Clean Campus

Genimon Vadakkenmlanjanal Joseph ®. Anit Thomas M °. Helen Thomas ©. Agnes
Thomas MM *

A VICES. Vimal Jyothi Institute of Management and Research. Chemperi-670632.
Kerala. India
jmuachan@viim.ac.in (Corresponding Author)

¥ CSE Department. Vimal Jvothi Engineering College. Chemperi. Kerala-670632. India
anitthomasm@njec. ac.in

¢ Department of Environmental Science. Mount Carmel College, Bengaluru, India
helenroselene @mecblr edu.in

Abstract

The sustainable green comnected systems are considered as the
engine room for fostering the Green-Clean Campuses. Biomass
management with organic cyvcles 1s a crucial factor in tropical
sustainable campuses as it tends to produce a huge amount of
biomass with mmltiple organic cvcles. This proposed biorefinery
model at Chemperi. Kerala which is in a tropical region can connect
Apr farming, pisciculure., piggery farming, and livestock farming
for waste management with a centralized aerobic-anaerobic sewage
recveling  system. The model has proven benefits of cost
optinuzation. reduced fuel conception. enhancing biodiversity with a
sustainable ecosvstem. and fostering sustainability. The output of
these multiple farming provides fresh raw materials for the kitchen
with economic and health benefits. This model established at Vimal
Jvotlu Campus was found to reduce biomass waste production,
biorefinery waste management with energyv-saving. inculcating
sustainability practices in campus and establishment of Green Clean
Campus. The model can be integrated with infelligent monitoring
svstems and aufomation

Kevwords: Integrated Organic Waste Management Eco-model
Green Clean Campus. Sustamnable Green Connected Svstems. 7Rs,
Integrated LCA, CBE
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www.ijcrt.org © 2022 WMCRT | Yolume 10, Issue 10 October 2022 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

éh INTERNATIONAL JOURNAL OF CREATIVE
4 RESEARCH THOUGHTS (IJCRT)
@Eﬁ“ﬁ An International Open Access, Peer-reviewed, Refereed Journal

PRODUCTIVITY ASSESSMENT MODEL USING
FUZZY LOGIC APPROACH

lsanika Sumesh, *Anuragi P,
"W Terh Stwdent, Civil Engines ing Depea tment, Vinnal Tyothn Engimess ing Collepe,
Hannuar

4 Assistant Professm | Civl Engmieo g Depa menl | Vinmad Tyoiln Enpmee mg Collepe
Kannuar

Abstract: Productivity, morc often defined as a ratio between an output valuc and an mput valuc wscd to produce the output. Coment 15
omes of the key essenizal materzls mothe comstincton mdisiy Fen the Trdan cemnent mudest y, mamy challenpges e ahezald Treoesse m
productivity i€ imperative in order to raice the srandarde of living and also to make the Indian exporrs globally competirive.
Enhancement in productivity cannot be achieved without identifying and amalyzing factors that adwversely affect productivity.
Measuring and quantifying the impact of factors influencing productivity of cement industries is a complex problem. Productivity
barrers i cement wdustries are hampering its growth. Productmvity problems can be muminmuzed or avorded when thew causes arc
clea ly wdentified. Hence, exploomyg productivily determimmemis and  then aelatonsbop with productivaty of cement mdusiises aie
important. A set of 49 producrivity factors were extracted based on the relared literarure. The frequency of questiomnaire data was
obtained from SPSS software & then RIT is calculated. Then Structural Equation Modeling is used to show the relationship between
the most and least contributing factors. Finally productivity assessment models were then developed using fuzzy logic toolbox. So the
stucly conchudes that the power of fuzzy logic techniques can he very nseful in the productivity problem environment and has firthre
appshieatum

EEYWORDS: Productivity, Productiwity determunants, Cement industry, Influencing factor, Modeling
TINTRODTIICTION

Cement is one of the key essemtial marterials in the construction industry. It is classified intoe various categories based on iis
composition and specific end uses. Cement 15 classified as either Portland, blended, or specialty cement. Portland cements are mostly
uscd around the whole world. The key constitucnts uscd to manufacture coment mchide limestone, shells, and chalk or marl combaned
wialth shale (:]ay, slate, blast homwaee 51:13, wilica sancd, zod now ene To moamelacboe cermment, Trpestone scard, amd othe addibives aoe
comboned m o1otaime kilus ai tempperaimes of up 0 1450°C. Thos process yields a wianula mieimedmie known as climber, whach s
then ground in mills to produce cement powder. The final cement mix will include around 5% gypsum and mavy also include other
non clinker mineral by product like limestone_ slag, and ash from coal fired power plants. The cement industry presents one of the
most cnergy-mtcnsive scotors within the Indian cconomy and 13 theretore of cxacting mterest 1in the context of both local and global
coviwronmental discussions. Increases wm productavity through the adoption of more efficient and cleaner technologies i the
manufacturing secror will be effective in merging economic, environmental, and social development objectives. A historical
examination of productivity growth in India's industries embedded into a broader analysis of structural composition and polic v
changes will help identify potential future development strategies that lead towards a more sustainable development path. Production
m the cement sector has been mcreasing over the last wears. Despite s fluctuating pattern it shows a relatrvely stable trend over tume.
There are many reasons for this excepted increase in coming years n cement prodnction Among them one s economic growth m
developing countries. This inevitably leads to increased demand for building materials, including cement. Though many of the largesr
and fastest growing cement industries are now in the developing world, still for many developing countries, self reliance in cement
production is a major industrial target as it reduces the dependence on imports and reduces the cost of construction. It also enables
further development of the economy throngh mproved infrastnictire These studies identifies the factors affecting productmity of
Tiian cement prodiecciom mdosoaes aml determnmme the wephape o cach goodocivily Fuaclons isimg, Relative Toguen Gance Tiedex (RTTY
technique. It also aims to figure out the relationship between most comtributing factor and least comtributing factor thar affect the
productivity and thereby develop the productivity ascecement model using Fuzzy Logic approach as well as a model combination of
factors that improve the productivity.
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ANALYSIS OF CONCRETE FILLED DOUBLE SKIT
COLUMN WITH FRP WRAPPING

'Ashwathi M S, * Margaret Abraham,
I M. Tech Student, Civil Engineering Department, Vimal Jyothi Engineering College, Chemperi.

, 2 Assistant Professor, Civil Engineering Department ,
Fimal J~vothi Engineering College. Chemperi.

Ahstract: Tn this stndy medelling and analysis of Concrete filled douhle skin steel tihe cohunn 15 presented CFDISToonsists
of two steel layers cunbedding a concrete layer 1 between. CFDST have many advantages suchas Ingh stuengih, logh bending
stiffness, good seismic and fire performance. But the columns were provento have certain shortcomungs such as agemg of
structures, corrosion of steel tubes. Therefore, the implementation of strengthening techmiques with the new material 15
essential to eliminate this problem. In order to strengthen the CFDS1 column FRP wrapping is introduced in this study. The
study and comparison of confinement effect under eccentric loading on varying different parameters of FRP was carmed out.
CFDST columns wrapped with FRP are modelled and analyzed using Finite element software AINSY S Workbenchl 6.1 From
the analwsis results it 15 found that the load capacity can be mcreased withthe introduction of FRP confinement.
Keywords, CFDST, FRP, AWNSYS

1. INITRODUCLLION

CFDST column is a composite member, which consists of inner and outer steel skins with the annulus between the
skine filled wiath concrete. From structural point of view, this form of columnhas higher strength (umi-axsal, flexural
and loswn). By weplacing the ceuial comaele with a steel ube of much smmaller cioss secliion area, (he stengih-lo-
weight ratio of the columns is improved significantly. Furthermore. the inner tube expands laterally during
compression and hence incrcascs the confining pressurc provided to the concrete. Thus, the imitial confining pressurc
bulds up more rapidly than that in CFST colummns that enhances the elastic strength and stifiness From environmental
point of wiew, CFDST column uses less concrete, which creates a more sustainable enwvironment by reducing the
embodied energy levels of the column. From cost effectiveness point of view, the tubes act as both the longitudinal
reinforcement and formwaork that cave the constriction cost and cyele There are different possibilities to ld
CFDST colunns combming lwbes wilh dilfeient shapes (concolar, squme, 1eclangula ). Howewver, m peneral, hose
formed by circular columns have proved to be the most efficient in bearing the same ultimate load that column with
the samec stecl cross-scction arca of other types. The cavity mnside the inner tube prowvides a dry atmosphere for
possible catering of tfacilitzes or utilimes like power cables. telecommumcation lines and dramage pipes. Thus form of
construction iz particularly useful for marntimie structures, in which the subzea facilities can be accommeodated in the
dry ammosphere. In recent years, many steel and CFDST structures have been found to be suffering from a vaneryof
deteriorations, mcluding cracking. yvielding and large deformation. These deteriorations are caused by a variety of
Lacions, meluding e, agemp. envonommnenlal degadalion amd conosion. Thee wme sevelal sbengibemng wm
rehabilitation techniques that can be applied to enhance performance. including section enlargement. external bonding
using steel plates and fibers, amongothers. Fiber Remforced Polymer (FRP) composites can be used for rehabalitation.
Omne of the main forces driving the development of external strengthening methods that uses the FRP composite is
that they enable deteriorated members to be upgraded without significantly altermng the appearance of the member. In
addinion. FRP composites are light weight. durable, and resistantto corrosion. and have high tensile strength, stiffness
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NUMERICAL INVESTIGATION AND
COMPARISON STUDY OF COLD FORMED
STEEL CASTELLATED I-SECTION

]Pl'i)'a K C, *Peter Jobe,
M Tech Student, Civil Engineering Department, Vimal Jyothi Engineering College,
Kanmur

. ? Assistant Professor, Civil Engineering Department . Vimal Jyothi Engineering College,
Kannur

Abstract- In this study modeling and analysis of Cold Formed Steel Castellated I-Section 1s presented. A castellated steel beam 1s per
defimition a wide flange (WF) or I shaped steel profile with opemings. to reduce self-weight and improve the effectiveness in terms of
material use. Recently, extensive study on these castellated steel beams has been conducted, involving different shapes in web openings.
The main goal of these research works was to evaluate and analyze its optimum opening sizes and shapes configuration. More m-depth
research work to the behavior and the influence of holes to WF beams need to be conducted. In this paper. cold formed 5 number of I—
Deamn with comstant dunension and vanying load studies conducted. Addional castellated beam wilh cocular and hexagonal shaped web
opcning 15 chosen as alternate. The study wmvolves a modification 1 the vanation of cucular and hexagonal web openings both m the
honzontally duection with single and 5 oumber of heles. A numernical study based on the finite element method conducted with the
Ahamqms (CAE 6 12 software 15 nsed to analyze the elastic and mckling hbehavior of the heann  The ohtamed results are compared from the
finite element analysis to optimmze the section element.

KEYWORDS: Cold-formed steel. castellated 1- beam cicular, hexagonal, Abagus

LINIRODUCTLION

Cold-formed steel (CFS) section is the term used for products which are made by rolling or pressing thin ganges of steel sheets mto
goods. CTS goods are created by the working of thin steel sheets using stamping, rolling or presses to deform the steel sheets into a
proper product at significantly cooler temperatures, often at even room temperature. The advantages of using cold-formed steel over hot
rolled sections inchide high strength to weight ratio, precision in dimensions ohtained (close tolerances) . easier to prodince any desired
shape. use of all conventional jomting methods. easier to transport and erect. A castellated steel beam 15 an I-shaped beam section with
a variety in shape opening in the web. The opemng can be hexagonal, rectangular, curcular, diamond or oval in shape. The ongin of the
name “castellated™ 15 derived from the pattern of holes i the web, because castellated means “buailt like a castle or regular holes m the
walls, like a castle”. The castellated steel beam is made by expandmg a standard rolled shape m a manner which creates a regular
pattern of holes i the web. At first, the chosen pattern 15 made along the web on a path that will be cut. The cut halve beams are
separated and then welded together based on the chosen opening shape. The use of castellated steel beams nowadays has been rapidly
catching attention duc to ts advantages. A castcllated stecl-beam in a structure gives the advantage of its lighter weight. Castcllated
steel beams can also utilize the placement of mstallations. Basically, steel sections that satisfy strength requirement have difficulty
satisfymg serviceabulity requirements. Castellated steel beams can be the way to overcome that problem by providing a greater depth,
and thus a greater moment of inertia. Furthermore, the modification of web openings affects the failure mwodes and stability of
castellated steel beams itself Numerous researchers have been dedicating their work to studying the effect of modification of web
shaped opening. In this paper, a deepen research on the behavior of castellated steel beams with circular and hexagonal shaped opening
was conducted.

The amm ot this study 1s to compared to the hot rolled sections, the use of cold rolled sections 15 very hmited m the construction industry
owing 1o the fact that not much research has been dome in predicting the performance of cold form steel sections used as a beam at
higher loads.
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Recent improvements in communication technology have undergone a significant shift over the last two decades, with state-of-
the-art communication equipment, standards, and protocols simplifying the lives of consumers everywhere. For more than a
decade, advancements in communication technology have mostly focused on increasing the speed with which information can
be delivered and retrieved from anywhere in the globe at any time of day or night, regardless of location. Four-generation (40)
communication technologies, which have already been developed and implemented, are used to offer users with seamless
access to multimedia content at transmission mates of 100 megabits per second (Mbps). It is becoming more vital to create new
technologies in order to meet the growing need for Faster speed as well as a varlety of other advanced features. 5G networks
have just recently been built as a result of extensive research and development. This has resulied in the gradual replacement of
existing 4G services with new 50 networks, which are capable of tranamitting multimedia content such as audio-video and
high definition images, among other things, at data transmission rates in the gigabyte range or higher (up to several gigabits
per second). Further recent development, in addition to the Internet of Things (loT), which was made possible by future
communication technology, is the Internet of Things-based social network. Aspects of this indude the ability to connect and
expanding Internet connectivity to all physical devices that consumers use to access common commercial and industrial
services available on the Internet. In spite of this, with the advancement of existing high-speed communication networks, the
effective interaction of devices with their inputs and responses via the Intemet may be made possible through 5G Internet of
Things networks. This new generation of automation and communication systems has emerged as innovative platforms for the
next generation of automation and communication systems to be developed further in the future. M2M data may be utilised to
more efficiently distribute resources if machine learning (ML) and optimum cell dustering are applied to the situation. It is
because of this heterogeneity that the ML is able to make the best use of the remaining resources of the M2M network in
order to optimise efficiency. Owver the last several years, the shortage of radio frequency spectrum has proven to be the most
challenging hindrance to wireless communication. This has accurred from the large mumber of high-frequency devices that
need significant amounts of bandwidth allowance. Cognitive radio networks have been designed to meet this higher demand as
a result of this increased demand.
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