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patients can lose the ideal opportunity for therapy. The
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Clinicians do not utilize the CT imaging data to their

Abstract full potential because of personal physical character-

The unchecked proliferation of abnormal cells in the lung isistics related to their health, such as the limitations of
known as lung cancer, and it is one of the major causes othe human visual system, distraction and exhaustion.
death globally. The most accurate way for finding malignantTherefore, an automatic mode is required, which might
lung nodules is a thorax Computed Tomography (CT) scan. fAassist medical professionals in CT image processing,
spherical lesion called a lung nodule can either be malignanican reduce work, and accuracy can be improved.

or not. Lung cancer appears as rounded, white shadow nod- It is suggested that emuter-aided diagnostic
ules on the CT scan. The candidate ROIs are calculated usif§CAD) [1-2] systems help practitioners evaluate med-
existing method and some blood vessels are removed usingcal data and identify diseases. There are two cate-
rule-based methods based on the candidate ROIs’ shape feagories of CAD: detection systems (CADe) and diag-
tures. Next, the candidate ROIs’ remaining grey and texturenostic systems (CADX). Finding specific anomalies is
features are calculated, and are given to the classifier to catethe aim of CADe, which seeks to pinpoint the image’s
gorize the candidates. The rule-based technique has no omisinterest regions. The CADx system offers clinical aid
sions, according to experimental results, however the misclasto doctors in identifying the type, stage, severity, pro-
sification probability is too high. Therefore, in the proposedgression, and deterioration of disease. Only informa-
method, by computing the texture features from the Grey tion pertinent to diagnostics can be used by the CADx
Level Co-occurrence Matrix (GLCM) in the wavelet domaingystem. Three steps of a CAD are often involved in an
the nodules were identified and CT images were categorizedearly diagnosis of lung cancer: data collecting, nod-
using Convolutional Neural Networks (CNN) into two groups:ule candidate segmentation [3-5], and nodule type
those with and those without malignant lung nodules. In thiscategorization. The classification of nodule types is
work, two classifiers Support Vector Machine (SVM) and CNithe step that matters the most among these because
are used for the recognized lung cancer image to determineit can give clinicians crucial information they can use
the severity of the condition. Comparisons between SVM and0 reach a choice. An extension of CAD, radiomics
CNN classifiers are done with regard to quality parametersevaluates numerous physiological processes after ex-

including accuracy and sensitivity. tracting a big number of measurable image features
from a huge number of patient data. The global CAD
Keywords market is estimated to develop at a Compound Annu-

Lung Tumor, Support vector machine, Convolutional Neuralal Growth Rate (CAGR) of 11.5% over the forecasted
Networks period, reaching $2.2 billion by 2023.
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Article Info Abstract
Page Number:622-632 The major goal of this paper is to use IoT to create a smart EV cha
Publication Issue: infrastructure. The application of loT mesh rblesed algorithms tc
Vol. 71 No.4 (2022) optimize low-carbon tebnologies via a single linked platform, therefc
aiding in thedecarburizatiorof both energy generation and consumpti
Article History The most difficult difficulty with the EV is battery power manageme
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Revised: 30April 2022 as well as fire mishaps. To avoid the issue of poor battery manageme
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The battery management will benteely wireless, with the ability tc
monitor different battery properties such as voltage, current,
temperature. Various sensors can collect data and send it
microcontroller, which subsequently sends it to the cloud. This allow
to monitor thevoltage current temperature in real time via smart phc
and PCs. This paves the way for improving battery performance as w
battery life andoptimizing its operation.An additional feature of wet
based user interface is also proposed for the bettability.

Keywords: 10T, battery power management, real time data.

|l. INTRODUCTION

Therecent researches in tfield EV, which attracts importance because of it is an appreciable
alternative to conventional IC based vehi¢lds These havehe problemsssociated with EV
charging is unavailability of commercialised EV charging stafifjns Though the future
vehicle industry will be ruled by the EV so the network of both charging points / station and
national grid will be essential to meet the EV grd@th

Fig. 1. Typical Fast Charginget up( Internet photo)
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Abstract
Agriculture has been pracéid for centuries in every count@ropcultivation is both a science
and art in agriculture. The introduction of agriculture resulted in sedentary humazatiovili
For millennia, agriculture has been done by hand. Agriculture must also keep up with the
worldwide trend of adopting new technologies and methods. The Internet of Things (loT) is
heavily used in smart agriculture. loT devices can be used to monitor agatuands.
Farmers with advanced knowledge of fezgli dispensingapplicatiors can produce high
yields. In this study, we suggest an Kbased fertilzer dispenser robot. This ledased bot
collects data from sensors positioned at various nodes anchwapates it over wireless
protocol using a wireless sensor network. The sensor measures nitrogen (N), phosphorus (P),
potassium (K), and soil variables like temperature, humidity, rmotsture A robot spray
fertilizer into the soil based on the measugadlities of the soil. The Machine Learning (ML)
model is used to automate chaidi&e fertilizer supply. This idea reduces the amount of time
and effortby farmersrequired tosupplyfertilizer to the crop.

Keywords 2 Agriculture, Fertilizer, Soil, CloudAccuracy, Robot
1. INTRODUCTION

Even if financial development continues modest, the world's population is projected to
surpass 10 billion by 2050, resulting in a roughly 50 percent rise in agricultural output relative
to 2013. Currently, 37.7% of tHand is devoted to agricultural production [1]. Agriculture is
vital to numerous aspects of society, including the creation of jobs and economic success. It
contributes significantly to the riches of wealthy nations but also plays an essential role in the
economies of developing countries. Raised agricultural output has substantially increased the
per capita income in rural areas. Consequently, a stronger emphasis on agriculture is sensible
and appropriate. Agriculture is responsible for 18% of India's @@Pemploys 50% of the
country's labor force. Progress in the agricultural sector will spur rural development, resulting
in a structural shift [2]. Numerous global sectors have seen drastic transformations as a result
of technology breakthroughs [3]. Agulture is the least digitalized business despite a
surprising surge in agricultural technology research and commercializZ&agioculture, which
is the principal business of the Indian people, dominates the Indian economy. The environment
in which a plangrows is an important source of nutrierfie growth of a plant is influenced
by its external environment. The environment contains all essential properties, including
moisture, sunlight, humidity, air temperature, and Carbon dioxide. These charastamsti
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Trafbc Characterization Based Stochastic
Modelling of Network-on-Chip

Vijaya Bhaskar Adusumilli*® and Venkatesh TG

AbstractN The trend towards multi-core and many-core processors has changed
the landscape of computers and servers. Now the performance of a
microprocessor heavily depends not only on the data path but also on the memory
technology and communication technology. On-chip communication networks or
Network-on-Chip is a component which facilitates communication between the
cores of a microprocessor. In this manuscript we propose an analytical model for
the analysis of Network-on-Chip performance based on Jackson queuing networks
for applications that exhibit Poisson injection process. The injection process
statistics and the trafpc proble of PARSEC benchmarks have been characterized.
We have shown that injection process of PARSEC benchmarks does not match
with the well known probability distributions using Quantile-Quantile plot and
Kolmogorov-Smirnov test. For realistic benchmarks that does not follow Poisson
injection process we propose G=D=1 queuing model for the NoC router. We have
carried out performance analysis using the trafbc characterization in conjunction
with our analytical model for prediction of performance metrics. The analytical
model offers a speed up of around 13 times in comparison with the simulation
based performance evaluation. The percentage of error between the analytical
model and simulation is less than 6% for most of the benchmarks except Canneal
and Ferret. We have also compared our analytical model results with the results of
SNIPER simulator.

Index TermsN Network-on-Chip, multi-core processors, queuing theory, stochas-
tic processes, trafbc characterization

1 INTRODUCTION

Even with the increase in transistor density microprocessors have
hit multiple walls - ILP wall (Instruction Level Parallelism), mem-
ory wall and power wall [1]. Difference in speed of memory devi-
ces (access times), communication between the cores and increased
power consumption due to increase in transistor density are some
of the reasons for these performance bottlenecks. In the past buses
are the commonly used form of on-chip communication, however
with the introduction of multiple cores inside a processor buses
cannot keep up with the generated trafbbc. Network-on-chip (NoC)
is a communication infrastructure that can be used to transfer
information between the processor cores and memories through
packets in multi-core and many-core processors [2]. The efbciency
of an NoC is directly affected by the topology, routing, 3ow con-
trol, trafbc pattern, scheduling algorithms, and router micro archi-
tecture [3]. Modelling and analysis of NoC is key to the evaluation
of overall performance of the processor.

The performance of NoC can be analyzed using simulators and
analytical models. Simulators can be stand alone or a part of full-
system environment. Garnet [4] is an interconnect model that can
be used along with GEM5 full-system simulator [5]. Booksim [6]
and Noxim [7] are some of the stand-alone simulators for NoC.
Even though full-system simulators combined with network simu-
lators provide accurate results, the time required to run the simula-
tions is very high. The stand-alone NoC simulators along with

The authors are with Mobile Computing Lab, Electrical Engineering Departmen
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synthetic benchmarks may give the results quickly but the accu-
racy is low compared to full-system results. Another way of perfor-
mance evaluation is to use the traces of full-system simulation with
stand-alone simulator, but again to obtain the traces full-system
simulations have to be run. As an alternative to simulators analyti-
cal models can be used, wherein the network is analyzed using
probabilistic or stochastic models. The main advantage of the ana-
lytical models is that the performance results can be obtained
quickly with reasonable accuracy. The insight obtained through
analytical modelling can be leveraged to propose new resource
(Virtual channel, Switch) allocation algorithms, and routing algo-
rithms. In general synthetic trafbc patterns are used along with
analytical models for quick performance evaluation. But the results
obtained using synthetic patterns are not as accurate compared to
results obtained using realistic benchmarks. The goal of our work
is to address the above mentioned problem.

Our aim is to derive the characteristics of the trafbPc and injec-
tion process of realistic benchmarks and use them along with ana-
lytical models for performance analysis of the NoC. In this article
we introduce an analytical model based on JacksonOs queuing net-
work for Poisson trafbc and show the advantage of the analytical
models. Using Q-Q (Quantile-Quantile) plots and KS (Kolmo-
gorov-Smirnov) test we show that the inter-arrival time distribu-
tion of the PARSEC benchmarks do not follow any of the well-
known distributions. We then generalize the analytical model as a
network of G=D=1 queues to accommodate real work trafbc and
injection processes which deviate from Poisson characteristics.
Using the G=D=1 model we derive an analytical expression for the
packet latency. To validate our generalized NoC model we derive
the trafbc proble of PARSEC benchmarks and use the trafbc proble
along with a generalized G=D=1 analytical model for performance
evaluation of NoC.

The contents of the manuscript are organized as follows. Litera-
ture related to trafbc generation, trafpc patterns of NoC and perfor-
mance analysis of NoC is presented in Section 2. Section 3 contains
the system model of NoC used for the performance analysis. A
description of JacksonOs queuing model, performance analysis of
NoC and validation of results is presented in Section 4. In Section 5
statistical characterization of PARSEC benchmarks has been car-
ried out. A new analytical model based on G=D=1 queue suitable
for general application trafbc is introduced in Section 6. Conclu-
sions are drawn in Section 7.

2 LITERATURE SURVEY

The literature review of trafbc patterns, trafbc models and queuing
models related to NoC is presented in this section. Wang et al. [8]
have investigated the trafbc characteristics of synthetic and real
benchmarks to show the inefbciency of synthetic trafbc patterns. A
trafbc generation method and a set of trafbc patterns based on real
applications has been proposed by Liu et al.[9]. Qian et al.[10] have
proposed an analytical model based on Support Vector Regression
for estimation of packet latency. A queuing model has been proposed
by Ogras et al.[11] to estimate latency, throughput and buffer utiliza-
tion. An analytical model based on Generalized feed forward queu-
ing networks and a detailed performance analysis of NoC under
several conbgurations has been presented in [12]. Xiacet al.[13] have
proposed a mapping algorithm that parallelizes the application code

Indian Institute of Technology Madras, Chennai, Tamilnadu 600036, India. EiNto multiple clusters and minimizes the trafpc between the clusters.
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A new concept called Plasticity-on-chip (PoC) was introduced by
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grams that result from trending big data applications. Bogdan et al.
[15] have proposed a statistical physics inspired method to extract
trafbc characteristics and which is then shown to exhibit multifractal
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Abstract: A novel compact fractal loaded two- and eight-element multiple input multiple output
(MIMO) with strong diversity is designed for 5G Sub 6 GHz and WLAN applications. The suggested
antenna is designed and manufactured on inexpensive FR4 dielectric material with small size of
72mm 72mm 1.6 mm (0.792 0.792 0.0176, where is calculated at a lower operating
frequency). The proposed layout features a partially grounded, protruding T-shaped stub on the
underside of the substrate and a set of fractally loaded circular patch antenna elements on the top.
Four triangular slots on the substrate and a T-shaped stub on the ground are employed to produce
good isolation over the intended bands. The proposed antenna has a frequency range of (3.3-6.0) GHz,
making it compatible with the 5G sub-6 GHz bands and the WLAN band thanks to its high isolation

of above 15 dB and good impedance matching characteristics. Good agreement is observed between
the antenna results and the theory of characteristic mode analysis approach. The designed antenna is
well suited for 5G sub-6 GHz and WLAN communication applications due to its low ECC (0.005),
total active re ection coef cient (TARC) (10 dB), mean effective gain (MEG) ( 3 dB), and diversity
gain (DG) (10 dB), channel capacity losses (CCL) (0.05), peak gain (>2.5 dBi), radiation ef ciency
(>95%), and stable boresight radiation patterns.

Keywords: multiple input multiple outputs (MIMO); fractal loaded circular patch; T-shaped stub;
isolation; mutual coupling; 5G sub-6 GHz; WLAN; TCM analysis

1. Introduction

There is an increasing need for extremely high data rates and low latency and band-
widths in mobile device applications, largely due to the proliferation of wireless communi-
cation networks. Greater transmission rates (data rates), spectrum ef ciency, and lower
latency are just a few of the ways in which the next 5G mobile communication system
improves upon the current 4G system. With a data rate 10 times that of 4G systems, 5G
networks provide seamless interoperability and exceptional dependability [ 1-6]. MIMO
technology powers 5G communication and improves data transfer rates and spectrum
ef ciency without requiring more transmission power or bandwidth. The close proximity
of the antenna elements results in mutual coupling which can be improved by designing
isolating elements between the closely spaced antennas []. Several research works have

Electronic2023 12, 952. https://doi.org/10.3390/electronics12040952

https://www.mdpi.com/journal/electronics



Progress In Electromagnetics Research C, Vol. 130, 117{126, 2023

Compact "g'-Shaped Connected Ground 4-Element MIMO Antenna
for X-Band Applications

Tathababu Addepalli %, Jetti C. Rao 2, Penchala R. Sura 3,
Boddapalli V. Ramana 4, and Vella Satyanarayana 1!

Abstract |This work introduces a novel compact 4-element MIMO antenna in the form of a q for use in
the X-band. The proposed antenna has a footprint of 25 25 mn¥ and can be easily produced using an
FR-4 epoxy substrate. The antenna consists of a 50-ohm microstrip line connected to ground and four
g-shaped radiators. The antenna’'s impedance matching characteristics were analysed by performing a
parametric study on its several parameters. The antenna has excellent impedance matching capabilities
and operates between 7.2 GHz and 12.6 GHz. By utilising the connected ground technique and placing
radiating elements in an orthogonal orientation, we can achieve the isolation of greater than 15dB. The
measured and simulated results demonstrate the antenna's high peak gain of 4 dBi and high radiation
e ciency of > 90%, as well as its good impedance bandwidthS;; 10dB) and isolation (S21=S31=511
of 15dB). The presented antenna is a good option for X-band applications because its envelope
correlation coe cient (ECC) is less than 0.00001, its total active re ection coe cient (TARC) less than
10dB, channel capacity loss (CCL) less than 0.03 bits/sec/Hz, and mean e ective gain (MEG) less
than 3dB.

1. INTRODUCTION

Current and next-generation wireless communications require high-speed data transmission, quality,
and low bit error rates. Multiple-input multiple-output (MIMO) technique reduces bit error rate,
increases transmission data rate, eliminates multiple fading, and increases channel capacity, improving
transmission reliability. MIMO uses multiple antennas at both ends of the communication channel.
MIMO antennas for 5G, WiMax, WLAN, C-band, X-band, Ku-band, K-band, and ultra-wideband
(UWB) have been created for portable devices. MIMO system design must maximise port isolation,
which a ects diversity performance and channel capacity [1,2]. Portable devices have limited space,
making mutual connection between antennas challenging. Numerous MIMO antennas with di erent
designs and isolation methods have been published [3{14].

In [3], a dumbbell-shaped slot is added between element centres for optimal isolation. In MIMO
antennas, a defected ground structure (DGS) reduces mutual coupling [4]. T-shaped and narrow slots
in the ground plane reduce mutual coupling [5]. [6] reduces radiating element mutual interaction with
a T-shaped stub from the ground plane. Parasitic re ectors and ground strips improve isolation [7].
T-shaped stubs and rectangular strips improve isolation [8]. A U-shaped slot DGS in the ground plane
promotes isolation [9]. In [10], symmetrical inverted L-monopole antennas (ILA) with interconnected
ground planes improve isolation. In [11], a rectangular hole under each microstrip feed-line reduces
mutual coupling. [12] proposed a new un-protruded multi-slot (UPMS) isolating element between two
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Abstract Multiple antennas at each user equipment (UE) and/or thousands of antennas at the base
station (BS) comprise the extremely spectrum efficient large scale multi-user multiple input multiple output
system (BS). Due to space constraints, the closely spaced numerous antennas at each UE may cause inter
antenna interference (lAl). Furthermore, when one UE comes into contact with another UE in the same
cellular network, multi-user interference (MUI) may be introduced to the received signal. To mitigate IAl,
efficient precoding pre-coding is necessary at each UE, and the MUI present at the BS can be canceled by
efficient Multi-user Detection (MUD) techniques. The majority of earlier literature deal with one or more

of these interferences. This paper implements a joint pre-coding and MUD, Lenstra-Lovasz (LLL) based
Lattice Reduction (LR) assisted likelihood accent search (LAS) (LLL-LR-LAS), to mitigate 1Al and MUI
simultaneously LLL-based LR pre-coding mitigates IAl at each UE, and the LAS algorithm is a neighborhood
search-based MUD that cancels BS MUI. The proposed approaches' performance was evaluated using Bit Er
Rate analysis, and their complexity were determined using multiplication and addition.

1. Introduction

Large-scale space division multiple access or massive multi-input multi-output (MIMO) is now widely recog
nized as a crucial enabler for the realistic implementation of 5G wireless communication networks (L. Mille
& J. Lee, 1998 A. J. Viterbi,1995. The transmitter and/or receiver terminals of the huge MIMO system use
a high number of antennas as their primary design concept (K. P. Bagadi & 20D3s;The spectrum effi
ciency, channel capacity gain, and multiplexing gain can all be improved by strategically placing many antenn
(K. P. Bagadi & S. Da2014). The point-to-point MIMO communication system was well-explained in the liter
ature (K. Bagadi & S. Dag013. Researchers have recently moved their focus to large-scale multi-user MIMO
(MU-MIMO) systems in order to address the enormous demand for high data rates (K. Bagadi &2818as,
MU-MIMO is a multi-data transmission system that allows the base station (BS) to deploy a huge array of ante
nas (fewer than hundreds) while the user equipment (UE) only uses a small number of antennas (K. P. Bag
et al.,2016. A key advantage of the MU-MIMO system over the standard MIMO approach is its higher spectra
efficiency and higher power consumption (S. B. Weinstein & P. M. Eb@rt]).

Large-scale implementations in the real world problems include computational complexity, acquisition-of Char
nel State Information (CSI), and design of pre-coding and detection techniques for MU-MIMO systems (R
Prasad2004. Interference degrades wireless communication system performance, as is well-known (R. Pras
& S. Hara,1997. Many antennas at the transmitter and/or receiver end of the MU-MIMO system create intel
antenna interference (IAl) at the UE and multi-user interference (MUI) at the BS (McCormick and A2éB@sa,
Figure1 depicts a huge MU-MIMO system with IAl at a UE and MUI at the BS, as shown in the figure. 1Al
occurs when the distance between each UE antenna is smaller than the typical half-wavelength rule. it is a pr
lem in wireless communications. At the receiver, the MUI is generated (Kalapraveen & C. V. RavEQifar,

MUI can occur as a result of impulse responses at each UE becoming almost identical in close proximity to o
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Abstract

Among numerous wireless communication networks, MIMO-OFDM plays a vital role in
the enhanced data transmission rate. Numerous researches are performed based on esti-
mating the channel to attain optimal output. However, because of the enhanced bit error
rate, attaining an optimal estimated channel is a challenging task. So to decrease the bit
error rate and to enhance the system performances, this article aims in proposing the
mutable weight-based adaptive particle swarm optimization (MAPSO) based MIMO-
OFDM approach for the optimal channel estimation. This approach consists of four phases:
OFDM with MIMO, STBC based OFDM coding, signal recognition, and MC-CDMA for

the evaluation of optimal channel estimation. The MAPSO algorithm is used in the MC-
CDMA approach for tuning the parameters at every level of channel estimation to achieve
optimal value. The metrics such as SER, BER, MSE, and NMSE are computed for the
proposed approach to achieve better performance. The comparative analysis is carried out
with several other existing approaches and the experimental results reveal that the proposed
MAPSO based MIMO-OFDM approach outperformed other approaches.

KeywordsMIMO-OFDM - MC-CDMA - Channel estimation - Interference cancellation -
PSO - Mutable weight

1 Introduction

A massive multiple-input multiple-output (MIMO) system is recognized as the chief
coordinator of 5G and the wireless network is ready to provide several users at the same
time through maximum spectral e ciency. In addition to this, the MIMO-OFDM uses

the frequency division duplex (FDD) mode of operation because of its decreased inter
ference and enhanced coveraged]l A large number of the antenna array is used at

the base station in the massive MIMO scheme because the single antenna shares only
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Abstract

In recent years, MIMO-OFDM plays a signi cant role due to its high-speed trans-
mission rate. Various research studies have been carried out regarding the channel
estimation to obtain optimal output without a ecting the system performances. But
due to increased bit error rate achieving optimal channel estimation is considered
as a challenging task. Therefore, this paper proposes the modi ed Newton’s (MN)-
based Improved Animal Migration Optimization (IAMO) algorithm in MIMO-
OFDM system. The signi cant objective of this proposed approach involves the
minimization of bit error rate and to enhance the system performance. In this paper,
a modi ed Newton’s method is utilized to determine the discover capability and to
speed up the convergence rate thereby obtaining the optimum search space posi-
tions. In addition to this, the proposed method is utilized to restrict the interference
in the MIMO-OFDM systems. Finally, the performance of the proposed method

is compared with other channel estimation methods to determine the e ectiveness
of the system. The experimental and comparative analyses are carried out, and the
results demonstrate that the proposed approach provides better frequency-selective
channels than other state-of-the-art methods.

KeywordsAWGN - Interference cancellation - MIMO-OFDM - Optimization -
Channel estimation - STBC - Frequency selective - Improved Animal Migration
Optimization Algorithm - FFT - Modi ed Newton's method
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Abstract — Spectrum sensing is one of the key tasks of cognitive radio to monitor the activity of the primary user. The sensing accuracy
of the secondary user is dependent on the signal-to-noise ratio of the primary user signal. A novel Multi-head Attention-based spectrum
sensing for Cognitive Radio is proposed through this work to increase the detection probability of the primary user at a low signal-
to-noise ratio condition. A radio machine learning dataset with a variety of digital modulation schemes and varying signal-to-noise
ratios served as a training source for the proposed model. Further, the performance metrics were evaluated to assess the performance
of the proposed model. The experimental results indicate that the proposed model is optimized in terms of the amount of training time
required which also has an increase of 27.6% in the probability of detection of the primary user under a low signal-to-noise ratio when
compared to other related works that use deep learning.

Keywords cognitive radio, primary user, spectrum sensing, multi-head attention, additive attention, deep learning

1. INTRODUCTION tigated in [8-10]. The capacity of fading channels and
the data transmission rate through these channels are
extremely important for reliable communication be

tween SU and PU [11]. Reliable, e cient, and secured
data transmission over wireless channels requires
physical layer security and a controllable wireless

Cognitive Radio (CR) [1] is introduced to mitigate
the problems of spectrum scarcity and also to provide
strategies for e cient communication owing to a huge
increase in wireless tra c. Earlier studies on wireless

tra c identi ed the underutilization of the available . . )
spectrum by licensed primary users (PUs). The idle timgropagahon environment [12-13]. The requirement of
: an optimal threshold value for di erent channel condi-

of PU transmission facilitates the unlicensed secondary ) . .

users (SUs) to dynamically and opportunistically accesgOns s the main drawback of traditional methods of
the spectrum of PU without causing any interference spectrum sensing.

to its transmission [2]. Through spectrum sensing the With the rapid advancement in technology and
activity of the PU is monitored continuously by a SU toavailability of a huge amount of data, Machine Learn-
detect the spectral occupancy of the PU. ing (ML) based spectrum sensing algorithms are being

The diverse studies published in the area show thatmplemented in place of traditional spectrum sensing
the accurate detection of the PU by the SU is highly im!€chniques. In the ML-based approach, spectrum sens-
pacted by the signal-to-noise ratio (SNR), fading, muling is a binary classi cation to detect the presence or
tipath, and shadowing e ects [3]. Traditional spectrum absence of PU. The accuracy of detection of PU pres-
sensing algorithms like Energy Detection [4-5], Cyclo e€nce or absence is signi cantly impacted by the range
stationary-based detection [6], and Eigen-value-basedof SNR on which the spectrum sensing is performed.
detection [7] have been published earlier in the litera- Some of the observations on early implementations of
ture. The e ects of various types of fading, multipath, the ML models for spectrum sensing are presented in
and shadowing on spectrum sensing have been inves{14-19].
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A Compact Dual-Band Octal Patch Loaded with Bow-Tie Parasitic
MIMO Antenna Design for 5G mm-Wave Wireless Communication

Idrish Shaik!® * and Krishna V. Sahukara?

Abstract—In the present era of wireless communication networks, the key area of concern is always
the need for faster data rates to meet the growing requirements. The 5G standards have the fortitude to
bring about rapid data transfer speeds, instantaneous connectivity, large data capacities, and minimal
latency. In this paper, a novel octal patch integrated with a bow-tie parasitic antenna element with full
ground plane that incorporates a microstrip dual band antenna was proposed for 5G n257/1n261/n259
and n260 band applications. This bow-tie parasitic antenna element integrated octal patch single and
MIMO antenna structure was mounted on an RT Duriod 5880 (g, = 2.2, loss tangent = 0.0009)
with dimensions of 7.5 x 9.9 x 0.9mm? and 7.5 x 19.8 x 0.9mm® (0.67\ x 1.75\ x 0.07)\, where )
is considered at the lowest operating tuned frequency). A decoupling element was precisely placed
in the core of a two-element MIMO antenna to reduce the mutual coupling. This embedded antenna
radiating structure resonated in dual bands ranging 26.69-29.55 GHz and 38.24-42.53 GHz with a center
frequency of 28 GHz and 40.2 GHz, respectively. This achieves a bandwidth of 2.85 GHz (10.3%) and
4.29GHz (10.75%) at the dual bands. The maximum gains were 7.9dBi and 6.97dBi, and greater
than 92% efficiency was obtained over the dual bands. From the results extracted from the proposed
antenna, it was found that the antenna is capable of covering the 5G NR n257/n261/n259 and n260
bands with significant bandwidth, gain, isolation, ECC, DG, TARC, multiplexing efficiency, CCL MEG,
and radiation efficiency. Thus, the antenna can be considered a potential contender for 5G millimeter
wave wireless communication systems.

1. INTRODUCTION

It was planned that the millimeter-wave frequency range would be utilized by the fifth-generation (5G)
network, which would result in a significant improvement in the capacity of wireless technology [1]. In
order to reach the significant capacity and throughput demands of future 5G networks, the spectrum
now available at millimeter wave (mm-wave) frequencies is considered to be a likely choice [2]. The ever-
increasing volume of data sent and the number of connected devices have had far-reaching consequences
on people’s personal and professional lives. It was foreseen that by 2020, the number of mobile
networking devices would surpass 100 billion, thanks to the rapid rise of wireless cellular infrastructure
and the ongoing expansion of the Internet of Things [3]. Because the number of user devices is growing
at such a fast rate, there is a greater need for bandwidth in order to handle the ever-increasing volume
of data [4]. The most distinctive characteristics of 5G technologies are the relatively fast transmission of
data, the avoidance of any delay, and the wider availability of connectivity. For highly populated urban
regions where connection demand is strong, the 5G millimeter waves offers a compromise of penetration,
coverage, speed, and capacity [5]. The development of antennas for contemporary mobile devices is a
difficult endeavor, according to all reports. The development of future global standards for 5G networks
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A Novel Quadrangular Slotted DGS with a Wideband Monopole
Radiator for Fifth-Generation Sub-6 GHz Mid-Band Applications
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Abstract—The demand for high data rate, good channel capacity, and reliability is always the primary
area of concern in the modern era of wireless communication systems. The 5G standards have the
fortitude to bring about rapid data transfer speeds, instantaneous connectivity, large data capacities,
and minimal latency. In this paper, a novel quadrangular slotted defected ground structure (QSDGS)
that incorporates a wide band microstrip antenna (WMA) was proposed for 5G n46/n47/n79 and n102
band applications. The DGS was represented on the ground plane by four rectangular looped slots. An
inset feeding technique was employed on this slotted patch antenna. This DGS loaded patch antenna
structure was mounted on an RT Duriod 5880 (¢, = 2.2, loss tangent = 0.0009) with dimensions of
33 x 29 x 1.5mm? (0.44\ x 0.38) x 0.02), where ‘)’ is calculated at the lowest operating wavelength).
This embedded antenna radiating structure resonated in a wide band ranging from 4.03 GHz to 6.32 GHz
giving an impedance bandwidth of 2.3 GHz (50%), with a centre frequency of 4.44 GHz. The maximum
gain was 4.7 dBi, and greater than 75% efficiency was obtained over the wide band. From the results
extracted from the proposed antenna, it was found that the antenna was capable of covering the 5G
NR n46/n47/n79 and n102 bands with significant bandwidth, gain, and efficiency. Thus, the antenna
can be considered a potential contender for 5G mid-band wireless communication systems.

1. INTRODUCTION

The ever-increasing volume of data sent and the number of connected devices have far-reaching
consequences on people’s personal and professional lives. It was foreseen that by 2020, the number
of mobile networking devices would surpasse 100 billion, thanks to the rapid rise of wireless cellular
infrastructure and the ongoing expansion of the Internet of Things [1]. Because the number of user
devices is growing at such a fast rate, there is a greater need for bandwidth in order to handle
the ever-increasing volume of data [2]. The most distinctive characteristics of 5G technologies are
the relatively fast transmission of data, the avoidance of any delay, and the wider availability of
connectivity. For highly populated urban regions where connection demand is strong, the 5G mid-band
offers a compromise of penetration, coverage, speed, and capacity [3]. The development of antennas
for contemporary mobile devices is a difficult endeavor, according to all reports. The development of
future global standards for 5G networks needs antennas that are much more compact while retaining
their capabilities. The design of an antenna is ascertained by the operating frequency as well as the
needed bandwidth [4-6].

The implementation of sub-6 GHz and mm-wave frequencies presents additional hurdles for fifth
generation wireless antennas because the main determinants including high bandwidth and decreased
multipath fading, design flexibility, quality, and performance are full of concerns. In [7], an 8-element
dual-band MIMO antenna is proposed with a 150 x 75mm? dimension and is intended for the use
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is present investigation focusing on preparation of Al-based hybrid composites in which Al6082 is engaged as the main alloy
reinforced with two reinforcements of ZrSi@iC. e combination of the stir-squeeze process helps to make di erent specimen

by change of four parameters such as stir speed, stir time, reinforcements, and squeeze pressure. In this process, two rein-
forcements are reserved as constant about 7.5 wt%. e four levels of each parameter are stir speed (300, 400, 500, and 600 rpm),
stir time (10, 15, 20, and 25 min), reinforcement (2.5, 5, 7.5, and 10 wt%), and squeeze pressure (50, 60,70, and 80 MPa). According
to theL16 orthogonal array Taguchi design, the specimens are created to analyze the mechanical properties of tensile strength and
hardness along with porosity. In addition, the optimization technique is used to determine the optimal parameter on improving
tensile strength. e optimization process can be assisted by the software namely Minitab-17 which helps to study analysis of
variance, regression model, and contour plots. e observed result of ANOVA showed that stir speed (41.8%) is the maximum

in uenced parameter that increases TS, followed by squeeze pressure (25.7%), stir time (12.7%), and reinforcement (1.96%), and
optimum tensile strength is found at the parameters of stir speed 600 rpm, stir time 10 min, reinforcement 2.5 wt%, and squeeze
pressure 80 MPa. e fractured surface of tensile strength also examined by the SEM test. e combined parameters of S4-T1-R1-

P4 achieve the highest TS, and it is observed that there are nearly no pore defects and good di usion as a result of the rein-
forcements to be properly mixed. It is noticeable that the TiC and Al 6082 matrix, as well as the varioug ExBiBit

stronger bonds.

1. Introduction analyzed mechanical properties of Sic/Z ZrO2 reinforced
AAB082 composites prepared via combined stir and squeeze
AMCs which strengthened with ceramic elements like TiC,casting and the outcome of UTS and hardness value are
SiC, and AJOzreveal more bene ts such as good tensile andmore when compared to base metal due to addition of
impact strength, abrasion resistance, hardness, impadilicon carbide and zirconium dioxide. Stir casting mainly
strength, as well as excellent physical features [1]. 608@roduce e ective parts through molten metal transfer into
aluminum alloy is one of the important alloys in 6XXX series standard molds. Mechanical properties of the developed
that is mainly applied in several elds of aviation, navigation, composites varied due to some criteria such as the size and
automobiles, and construction business [2]. Sekar et al. [3shape of reinforcements, weight ratio, and bonding between
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Abstract: Existing transmission infrastructure is unable to handle such a high load demand due to the exponentially
expanding demand for electrical power. As a result, either there is a need to make investments to increase the transmission
system's capacity or use distributed generation to locally meet consumer demand. Many experts are now focusing on the
effect that the growing installation and integration of various small-scale power production technologies into the electrical
grid may have on the performance of the grid. The voltage profile is improved and network losses are decreased when the
placement and size are ideal. The objective is to choose bus stops where there will be little loss and acceptable potential.
Methodology is currently very helpful to the system-planning engineer in dealing with the increase in Distributed
Generation (DG) penetration because it can examine the influence on particular system features of DG allocation. In order
to improve power quality and optimize DG allocation, a metaheuristic algorithm namely Bacterial Foraging Optimization
Technique (BFOT) is developed in this study. A DSTATCOM is added to the system for reactive power compensation in
order to increase performance. This aids in loss minimization and voltage quality enhancement. The proposed method is
tested on a typical 14-bus & 33-bus radial distribution network (RDN). The simulation is run using Matlab code, and the
suggested method's output is compared with Artificial Fish Swarm Optimization Technique (AFSOT) and Ant Colony

Optimization Technique (ACOT) and validated against their outputs.

Keywords: DG, BFOT, DSTATCOM, RDN, AFSOT, ACOT

L. INTRODUCTION

Existing transmission infrastructure cannot handle such a high load
demand due to the exponentially expanding demand for electrical
power. As a result, there is a need to either make investments to
increase the transmission system's capacity or use distributed
generation to locally meet consumer demand. DG refers to the
distribution of small-scale power plants around the grid to produce
electrical power. Research on distributed generation has increased
dramatically as a result of the development of numerous small-
scale power production technologies. Contrary to typical large-
scale production facilities, distributed sources have less of an
environmental impact, require less capital investment, and have
lower maintenance and operating expenses [1]-[2]. This is
especially true if the sources are renewable. Reduced network loss
and on-peak operating costs, greater system security and
dependability, peak load savings, improved voltage stability are
some of the benefits of installing DG units in the grid. Other
advantages include the availability of modular generating plants,
faster building times, the reduction of transmission and distribution
congestion, and lower transmission costs as a result of the power
plants presence close to hefty loads [3].

The power losses, voltage profile, and voltage stability of the
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distribution network are impacted by the ideal locations and sizes
for distributed generation (DG) sources. The position of the DG
units is the most important consideration in ensuring minimal loss,
and inefficient DG unit distribution can lead to under or
overvoltage in the system. It results in a poor voltage profile,
potential increases in power loss, and ultimately a decline in
network security [4]-[5]. It is recommended to include the
compensation device in the distribution system to prevent such
occurrences. The DG & DSTATCOM are employed as a
distribution system compensation device in this paper.

The introduction of DG in the radial distribution system was
caused by a number of variables. The need for more adaptable
electric systems is suggested by environmental concerns like
reducing the greenhouse effect, using fossil fuels less and less, and
the current deregulation of the power market [6]. While many
researchers examined the ideal location and sizing with many DGs,
the researchers in [7] examined the optimal location and sizing of a
single DG. It is simple to perform linear programming, which is
first introduced in [8], but it is quite challenging to boil down
models to a set of linear equations. The ideal size of the DG could
not be determined by the analytical method used by the authors in
[9] to establish its best location and size.

The best position and size were found by the authors in [10] using
an analytical approach and an approximate loss calculation. In
order to resolve the problem of allocating compensating devices,
meta-heuristic techniques had been developed and were now
frequently deployed. A fuzzy and PSO technique for DG
installation in two stages was put forth in [11]. In the initial stage, a
fuzzy technique is employed to choose the ideal place for the
installation of DG. Utilizing PSO, the second stage of DG sizing
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Abstract: Fuzzybased MMGUPQC in solaiintegrated power systems to enhance power quality is proposed in this work. Due to power
electronic switches in solar integration systems and in the nonlinear loads, harmonics and voltage sag and swells withémpact
equpment and other consumers in the power systems. The proposed work aims to suggest the adoption of a Modular Multilevel
Converter (MMC) based Unified Power Quality Conditioner (UPQC) to improve the power quality of medium andltéigh solar
connected poer systems. The proposed MMIPQC is highly unified and has reduced ik voltage, effectively isolated harmonics,

and improves voltage regulation in the main system. To explain this work establishes the switching strategy of the Mkhihiog exa

how it suppresses harmonics and regulates the voltage. Based on this analysis, the paper designs a compound control strategy tha
combines a series and shunts hybrid active power filter and a synchronous method using SGDFIM&lidiGgneralized Discrete

Fourier Transform) filtered PLL (Phase Locked Loop). A fuzzy controller is adopted as DC voltage regulator due to its capability
manage uncertainties and nonlinearities in the system. The system utilizes a collection of fuzzy rules that enable ghe mpppin

signals to the output signal, thus rendering it appropriate for deployment in situations where the system dynamicateré-inally,

the paper validates the performance of the MMRQC in a supply system using MATLAB/Simulink simulations. &yalysing
simulation results, the effectiveness of the MWEQC in regulating control grid energy, suppressing load harmonic current, and
compensating for immediate control is demonstrated.

Keywords:Power Quality, Modular Multilevel Converteldnified Power Quality Conditioner, Discrete Fourier Transform, fuzzy logic,
PV generation

including wind turbines, solar power plants, lfgells, and
others, is experiencing rapid growth. DG offers various
Employing solidstate devices in a power system cantechnical, environmental, and economic benefits. However,
potentially result in Voltage fluctuations, power surges,electric utilities face multiple challenges in integrating DG
notches, spikes, flickering, voltage imbalance, andinto their systems. Reactive power compensation is the
harmonics in the power delivered to end users. Ensuring primary contol parameter for DG, frequently changing the
constant and uninterrupted sinusdidaoltage with  energy consumption patterns of sizable loads can result in
balanced sinusoidal currents is the fundamental purpose afltage sag and swell within the system, which can cause
generation, transmission and distribution systems. Fofluctuations in the actual power demand. Additionally,
sensitive and critical loads, an uninterrupted, constantincorrected reactive power can impabie tefficiency,
sinusoidal voltage with balanced currents, and consisterpower factor (PF), and active power capacity of DG
magnitude ad frequency is essential [1]. Incompetence tosystems [3]. To ensure the secure operation of equipment
provide such higiguality power may cause protection and facilitate source switching, the utilization of Power
systems to malfunction, resulting in significant losses inElectronic Converters (PECs) is essential for connecting
data, time, product quality, and services. To ensuredDG systems to thatility grid. However, this can result in
consistency in power quality, the Interna@bnElectro  various Power Quality (PQ) issues, this ambit covers a
technical Commission (IEC) and the Institute of Electricalrange of power quality concerns, including voltage and
and Electronics Engineers (IEEE) have established cleaturrent harmonics, voltage sag/swell, as well as voltage
power quality standards [2]. and current imbalances, voltage flicker, reaztipower
loading, neutral current, impulse transients, and

interruptions [4].

1. Introduction

The use of Distributed Generation (DG) technologies,

12Department of Electrical Engineeringnnamalai University, The widespread use of power electronics switching devices
Tamil Nadu, India Email rajeshgarikapati@gmail.com has given rise to numerous PQ problems associated to
° EEE Department, Bapatla Engineering College, voltage and current in distribution systems. PQ issues in

Andh_rapradeSh’ India. ) . _ ) interconrected power systems can be categorized as either
E-mail: rameshkumar.au@gmail.com; wizitkarthik@gmail.cc - . . .
utility-related or customeelated issues including
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Abstract 2 It is possible to reduce distribution losses by strategically placing and sizing DG and BESS sources. Assuring lowéss
strategically placing the aforemtioned devices; otherwise, the system may experience either ondaervoltage. It is preferable to choo
bus stations with less risk for loss. The proposed approach tries to pinpoint the optimal BESS size and placement torcinveéswnent ang
operating expenses while still achieving the desired level of energy reduction. The development of optimisation algofiitadirsgfand
scaling BESS units is the fundamental focus of this study. Two such strategies are being explored here: thégetiatic(BA) and the Ant
Colony Optimization Algorithm (ACOA). The goal function, like the original issue, seeks to minimise syglerpower losses while adherir]
to specified levels of equality and inequality. This article explores the appropriateitgagrad placement of the DGs in a-B@s radial
distribution grid to reduce power dissipations. Matlab code is used to perform a simulation, and the results are paigonggbegmethod'
sturdiness.

Keywords- Battery Energy Storage SystemBESS), Distributed Generation (DG), Genetic Algorithm (GA), Ant Colony Optimizat
Algorithms (ACOA).

different distributed power generation technologies. Network
¢ distributed . . losses may be reduced and the voltage profile enhanited w
Power from distributed generation (DG) systems ISstrategic placement. The goal is to choose bus stops that have

mgnufactured n clo§e prOX|m|ty to the S.'Fe of consumpnona manageable loss profile and some promising upside. As the
This reduces transmission losses and utility costs. Moreoveﬁlmeer of distributed generators (DGs) in use grows

its cnial to the design of PO_Wer system networks smpe _"«’engineers in charge of system planning are finding that a
boosts the delivery of electricity to such systems. Whilst "particular technige is highly helpful for analysing the effect

plays a crucial role in the generation of electricity, it may haV(?hat the distribution of DGs has had on several aspects of the
unintended consequences if it is not placed and scaled prope‘[“lxylstem [2113]

. INTRODUCTION

[1]. Distributors should strategically place DG so that it can

The pesgnt transmission systgm canno'F Il<eep up W't_h th8perate the distribution network under ideal conditions. When
everincreasing demand for electrical electricity. Thus, e'therdeciding wlere to put DG units, it's crucial to minimise the

investments must be made 1o increase the capacity of tr?ai%tive power lost by the network. Installing an excessive

transmission system or distributed generation must bauantity of DG raises grid connection costs, boosts power loss

deployed 1o locally fulfl cosumer demand. Many in the distribution network, and possibly causes system

prf)fessmnals are worr_led about the ef_fects on _the E|e_Ct”C?Astability. Intermittent ergy sources like solar, wind, and
grid caused by the widespread adoption and integration of
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Abstract: The uncertain and intermittent nature of renewable Distributed Generation (DG) components have significant effects on the
RSHUDWLRQ RI SRZHU V\VWHP QHWZRUNV FDXVLQJ SRZHU TXDOLW\ LVVattety ZKLF}
Energy Storage Systems (BESS) being the best solution to sustain system stability and power loss minimization. Hovptivea) the o
locations and sizes affect the losses of the distribution system and the stochastic loads greatly affect the dyngnut thalsjistem.

The main objective is to determine the bus stops with minimal loss and adequate potential. With the help of optimizégioestékb

the Genetic Algorithm (GA) and Ant Colony Optimization Algorithms (ACOA), this study aims to finchtts¢ efficient placement and

size for a BESS, taking into account the power loss reduction afforded by the conservation voltage reduction (CVR) get doeudin

(CL) design. The purpose of this work is to find the minimum power loss for the systesitilttstisfies the equality and inequality
requirements. The CVR reduces power consumption relative to load voltage sensitivity via voltage minimization, whidmgmdvues

power balance at the dynamic power scale and, ultimately, grid stabiliyddnto achieve the best possible decrease in power dissipations
and to increase the dynamic stability under unpredictable loads, this research analyzes the optimum capacity andfatiecat@mio

a 33bus test system. The suggested method iscteggainst other output and compared to a simulation generated usileghMatiab

code

Keywords:Battery Energy Storage SysteB&GES)Distributed Generation (DG), Genetic Algorithm (GA), conservation voltage reduction
(CVR), Ant Colony Optimization Algthms (ACOA) and Contingent load (CL).

distribution network, CVR method minimizes maximum

demand, losses thereby realizing the efficient energy
In recent years, the development of renewable energgavings 2, 3].The basic principle of CVR operation is
sources has been spurred by rising worldwide concern abominimizing enduse voltage within standard potential limits
environmental concerns, particularly the burning of fossilto lessen peak demand alongside making ample energy
fuels. Keeping the voltage of power system networks stablsavings at minimal cost without disturbing consumer
has become much more difficult as a result of theappliancesCVR is an efficient method of dimishing the
widespread adoption of renewable energy sources, whichower consumption which is the consequent effect of
has resulted in a dramatic riseboth power consumption decrease in of feeder voltage and possidgrall energy
and greenhouse gas emissiofi$iis has forced many consumptior4]. CVR and VoltVAR Optimization (VVO)
utilities to investigate nevapproach likesmart metering, are two methodology used to reduce power in a controlled
energy efficient designsdemandbased management, way by minimizing the vibages on the DS. The first method
demand based responaed CVRfor energy and demand called open loop controlled No voltage feedback technique
saving. Among thkem, CVR is the most effectual path to reduces the voltage by making use of capacitors, load tap
maintain feeder voltage in the bottom range of thechangers and line compensators. The second method termed
permissible limit [1]. By decreasing voltage on the closed loop control voltage feedback VVO conadlanced

. . . control methodology to reduce the potential is to use
!ResearctBcholar,Department of Electrical Engineering, _
Annamalai University, Annamalai Nagar, Chidambars68002, ~SCADA and the AMI [56]. It is important to employ

1. Introduction

Tamil Nadu, India different load models and examine the combinations in
e-mail : suri.253@gmail.com. ; PR ; ;
2Assistant Professdepartmenbf Electrical Engineering, S|mulat|on.|n order tattaln.a better assessment. Using
Annamalai University, Annamalai Nagar, Chidambare68002, mathematical repsentations, the authors of -§f
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of Distributed Generating units using St

Harris Hawk Optimization Algorithm
to Reduce Power Losses

Abstract: mature inspired Harris Hawk optimization algorithm for position and rating of
distributed generating units in distribution system is proposed in this paper. By installing DGs
nearby consumer load centers, line losses can be reduced and voltage profile improves. But
penetration of DGs at unsuitable location with unmatched rating will have large impact on
distribution systems. This will affect reliability of distribution metwork, will lessen voltage quality
and rises harmonics. Hence there is a requirement of optimization of position and rating DGs
before installing in distribution systems. Voltage profile and DG capacity limitation are
considered while optimizing DGs. IEEE 33 bus radial distribution system is considered for
allocation. Harris Hawk Optimization Algorithm is implemented to optimize position and rating
because of its global convergence and reduced calculation liability. Minimization of main
objective function is carried out by considering total losses, voltage profile and capacity of DGs.
The recommended process is verified on IEEE 33 bus radial distribution system in MATLAB
environment and results show the effectiveness of proposed algorithm.

Keywords: Voltage profile, Harris Hawk Optimization, heuristic, Distributed Generation, Radial
distribution system.

1. Introduction

Due to increasing requirement of load demand need for stretchy and independent
electrical energy sources is rising. Quality and consistent electrical energy is main necessity
of customers to handle their sensitive loads. To reach consumer demands for quality energy
grid alone unable to handle and distributed generating units are playing important role in
power systems. Main benefits of DGs in distribution networks are reduction in power
losses, improvement in voltage profile and reliability in power system [1].

Distribution line losses and hence cost of transmission of electrical power can be
reduced by installing DGs nearby consumer load centres. solar and wind generation
systems are renewable and aids climate and these are contamination free [2]. Due to large
access of scarcity lessening solar and wind energy as DGs, complication in optimum
dispatch of power in active distribution network is growing. This will affect the constancy
and protection of distribution networks. Inappropriate access of DGs with unmatched rating
will have large impact on distribution systems. This will affect reliability of distribution
network, will lessen voltage quality and rises harmonics, reverse power flow, voltage
fluctuation, dyssynchronization of the protection system, poor consistency of over load tap
changer, poor power quality and so on. line losses also increase with low voltage quality
and increasing harmonics [3].

So hence from preparation phase itself, it is very important to optimize or select location
and rating of the DGs. If size of DGs not optimized efficiently, increased size of DGs in
network, will inject high currents into the line. This will impact voltage quality and voltage
level and hence, increases distribution losses more and magnitude and angle of voltage of
the busses of the network will be affected. For a particular level of penetration of DGs, the
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Abstract: - Artificial propagation is the process of growing plants artificially. Artificial propagation

is a type of vegetative reproduction in which breeding or growing plants is done using parts of the
parent plants like stems, roots, and leaves. In the method afitting, a new stem grows from the
branch fixed into the soil. This new stem grows into another plant. If we cut small shoots or bugs
from the plant stem and attach the cut portion to the plant, this process is known as grafting. If we
bend one of its lowe branches of the plant to the ground and cover it with soil known as mound
layering, that leads to the development of new roots. For cashews we remove the bark of a branch
from one of his plants and then cover the area with moss or cotton bandage and iter it daily, this
method is called aerial layeringin multicellular organisms cell division just gives us more cells,
we don't get brand-new individuals and therefore this will not work as a reproduction method
for multicellular organisms. And therefore, in this paper the focus is on the reproductive
methods for multicellular organisms. Specifically budding, fragmentation and spore formation.

Keywords: Cutting, Stem, Artificial vegetation Rooting, Commercial.

1. Introduction

Plants reproduce by vegetatiasexual and sexual processes. Vegetative reproduction
includes all those processes of propagation in which a part of the plant's body is separated
from the parent and gives rise to a new individual without any obvious changes in the
protoplast. Regeneratioof new plants from parts of vegetative organs is called vegetative
reproduction or vegetative propagation. In artificial vegetative propagation abortion is
detached from the body of the mother plant and is then gnosapendently I]. Artificial
propagéion is usually done for quick production of new plants and to retain the qualities of
the mother plant. This is usually carried out by three ways cutting layeringrawihg [2].

Cutting is the most common method of vegetative propagation practicedrdignges all

over the world. A portion of roots stem or leaf known as cutting is taken and rooted in the soill
which develops into a new plant. Stem cuttings the most suitable for vegetative propagation
as they readily establish themselves into independantspby forming adventitious roots of

the lower nodes and shoots from the axillary buds abovedih§8]. Sugarcane roses grapes
tapioca coleus bougainvillea carnations and several other plants are largely propagated by
stem cuttings. The length and tbd@meter of the cutting. age of the parent plant and the
season are reporting in propagation by stem cuttings. The rooting medium can be soil sand
vermiculite or any other substance. The selection of rooting medium is done based on its
easiness for plamtg subsequent removal of rootedttings B]. And its capacity to hold
sufficient moisture and variation. Stem cuttings which are 10 to 15 centimetres long can be
taken from any part the main stem all its branches. When cuttings are taken from the current
yield growth which are often green they are called softwood cuttings. While the cuttings
which are taken from the older parts the stem are called hardwood cuttings[5]. In general
softwood cuttings root better than hardwood cuttings. Care should be takaut tbe
morphologically lower side of the cutting in the soil. Roots are formed the lower end of the
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cutting and rooting is better if lazin buds are also present on the cutting. Root cuttings of
lemon tamarind etc when put into moist soil sprout formiegv rroots andshoots §].
Sometimes cuttings of many plants do not readily form roots. In such cases the second way of
artificial propagation that is layering is practiced to induce rooting. By layering roots and
induced and branches still attached to theept plant. layering is commonly brassed in many
fruit trees and ornamental plants whose cuttings do not easily root. The two important
methods of layering a mourabouringand airlayering [7]. The technique of mound layering

is practiced in Jasmine, strawberry, apple etc. The lower branch of the plant is bent down
close to the ground and covered with moist soil in such a waytshgtowing tip remains

about the soil surface. This bent brhns called dayer [8].

2. Rooting the stem

After a few days the covered portion of the stem usually produces advantageous roots. The
rooted branch is then cut off from the parent plant and grown as an independent plant. The
formation of advantageous rootsa layer can be hastened by injuring the layer by tonguing
rigging or notching. Entangling an oblique a bird's cut is made on the stem in wringing a
complete ring of bark about two centimetres wide is removed from the stem whereas in
notching a V¥shapeccut is given somewhere through the middle of the stem[9]. Err layering
technique also known as GUT is usually employed in those plants where stem branches
cannot be bent to the ground. Pomegranate, orange, guava, lychee etc are the examples of
such plantsThe stem is girdled that is ring of bark tissue is removed or slit and an upward
angle and then covered with moist moss or cotton and wrapped with a polythene bandage to
prevent drying[10]. In drier climate an earthen port with a hole at the bottomdsolvar the
bandage in a convenient position and the two were connected by soft cotton cord. The pot is
then filled with water. Water when trickles down the cord keeps the bandage constantly
moist. Oxen's may be applied to the girdle region to promotetidormation. Adventitious

roots are formed above the girglertion [11].

After rooting the stem is cut off below the girdle portion and planted in the soil. Before
planting leaves are usually removed from the stem to prevent transpiration. Theaiod w
actual propagation is grafting. It is the process of joining together parts of two different plants
in such a manner that they live as gulam [12]. Grafting of plants is a widely used
technique in horticulture to multiply the desired genotypesango citrus apple pear guava
among others. A portion of the plant is inserted into another plant of the same species or a
compatible plant of different species or even genera[13]. Off the two plants the one rooted in
the soil is known as stalked. And thther grafted bonnet has sired. When the cambium of
the stock blood comes into physical contact with the cambium of the tsiyon both form new
xylem and phloem simultaneousigonsequentlythe stock inside become United and grow

as one plant. It is the scievhich largely determines the type of plant one gets gftsiting

[14].

3. Stock Process

Although the stock may also have some influence. Before grafting stock or sign or both are
dipped in an oxidant solution this promotes in early union. The two ma@s typdrafting a
scientist and bud grafting and thigh and grafting the stock may be only a root or a stump and
sighin maybe a small chute bearing one or more buds[15]. Syan grafting is used to produce
composite plants of economic benefits. The tsiyon iginbd from a plant with superior
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characters while the stock is derived from a plant resistant to diseases and pests inefficient in
absorption of water and minerals. sorry engrafting is further done in three ways with down
drafting wedge drafting and crovdmafting [L6]. In the first type that is whip or town drafting

the stock inside almost off the same diameters of 1 to 1.5 centimetres are given oblique cuts
of 5 to 8 centimetres long followed by a notch desire. The knotch is made in such a way that
it exactly fits into the stock. The tsiyon is then inserted into the stock and tied firmly. All
buds are removed from the stock but retained on the side[17]. In the second type of sign
grafting that is wedge crafting the stock inside are of nearly the sametdrah \rshaped

notch is made in the stock while the sign is cut like a wedge. The Scion is then inserted into
the stock and the two are tied firmly. In crown grafting which is the third type of sign crafting
the diameter of the stock is several timesatgethan that of the scion[18].

Thus many signs can be grafted on a single stock. The lower ends of the science are cut into
long wedges and are inserted into the cuts made on the stock. They are then tied firmly and
the wound is sealed with grafting wa#]. The second type of grafting is bud grafting. In this

type the sign consists of only a single bud accompanied with a portion of the living tissue. a t
shaped incision is made in the bark of the stock. the bark is then gently raised on edges and
the sign is inserted into the incision. It is then firmly fastened with strings. The bad
germinates after some time and becomes a part of the new plant. Roses, peaches and some
other fruit trees are propagated by using blood grafting. Tissue culture techniguesnar

being used for effective vegetative propagation of several horticultural and agriccitps

[20]. These techniques of propagation which involve cell tissue and organ culture are
collectively called micrgropagation21].

4. Technology Utilization

In recent years the technigue of tissue culture is being increasingly employed to raise large
number of plantlets from a small tissue[22]. The advantage of this over the conventional
techniques that in a relatively short time and space. Large numbents péa be produced.

For micropropagation axillary buds shoot up isis or any other plant part can be used as an ex
plant. Virusfree plants can be produced if shoot apical meristems off about 0.25 millimetres
long with one or two leaf primordia are inocdd[23]. Explants properly sterilized when
collected from the field. Multiple shoots can be obtained by inducing callous. Glance
produced and culture are carefully transferred to the soil. They are planted first in vermiculite
and kept under high humidifgr 10 to 15 days[24]. Then gradually taken to the greenhouse
and can be transferred to the soil after four to six weeks. Direct regeneration of shoots can be
achieved from the explant without the intervening stage of ctilase R5]. Any explant
shootKaka lead on hyper Cottle's etc can be made to differentiate a shoot pods which can be
made to root on a rooting medium thereby producing the whole plant. tissue culture
techniques are being commercially used a micro propagation of orchids carnatiotugladio
chrysanthemum and many other ornameptahts R6]. This technique is also useful in
producing healthy plants in several important crops like patapigca,and sugar cane. Thus
vegetative propagation is a rapid easier less expensive method gilymgtiplants which

have poor seed viability a prolonged sedgofrmancy P7]. It also makes possible the
propagation of plants like banana seedless grapes oranges rose etc that applause the capacity
to produce seeds through sextegdroduction 28].
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Glantz raised through vegetative propagation are the exact genetic copies of the parent
showing in characters. Such a population of genetically identical plants derived from an
individual is called alone R9]. Artificial vegetative propagation provides excetlenethods

of propagation of desirable varieties of economically important plants with least attention and
in the shortest time. Yield of fruits can be increased by grafting high yielding varieties stocks
of the varieties which are low yield but are betdelapted to a particular region. Micro
propagation is useful in raising disedsee plants. However vegetative propagation requires
technical expertise. Since vegetative propagated plants do not have tap roots such plants are
easily uprooted istorms B0]. Besides it does not involve meiosis and fusion of gametes urns
this process is not helpful developing new varieties. In spite of a few drawbacks vegetative
propagation is a widely used technique in horticulture which helps to develop desirable
varietiesfruits ours and crops of great economatue [31].

5. Reproduction in multicellular organisms:

when a unicellular organism undergoes cell division or basically fission, we get more cells
and as a result we get branew individual unicellular organisnand therefore this is a method
of reproduction for them. However, in multicellular organisms cell division just gives us more
cells, we don't get brangew individuals and therefore this will not work as a reproduction
method for multicellular organisms.nél therefore, in this paper the authors focus on the
reproductive methods for multicellular organisf82]. Specifically budding, fragmentation and
spore formation.

Let's start with budding with an example. To understand this, take an example of a sea
creature called hydra this is what it looks like under a microscope. When this sea creature hydra
which is a multicellular organism, once it starts what months it is mature that is it's ready for
reproduction, we will see a tiny outgrowth from a particudart of its body[33]. This outgrowth is
what we call a bud. This process is called budding. As time passes by, we see that it starts growing
into a tiny new baby Hydra again. And then eventually this keeps on growing and growing and once it
becomes Ig enough it gets detached from the parent body and finally we have a new Hydra so this
is how budding happens.

Now an important thing to note is as this baby Hydra grows, we will see it's going to look the
same as its father or its mother. There's nodge over. Here we just call it his parent. So, the
offspring is going to look exactly like the parent as this is an asexual reprodiBtiohere is no
DNA mixing like in sexual reproduction since the DNA is going to be the same. So, in asexual
reprodiction the off springs look like clones of their parents. Remember that anyways some
unicellular organisms can also undergo budding. If we take the example of yeast then we see yeast
also when it matures and it's ready to reproduce it grows a small budeamthat bud separates out
and we get a new individual. We may think that it isn't budding the same thing as fission. Even in
fission, cell division is happening even this looks like cell division buy there's a big diff§@5jce
When cell division hapens that is when fission happens one cell splits into two new off springs but
over here that's not happening.

we see a new offspring is growing from the parent and then it separates out. So, this is the
original parent itself and this is the offspringutBf this was fission when fission happens then that
original cell itself divides into two new offsprings and that original parent is no longer there. Now
brings us to the next type of reproduction called fragmentation.

let's take an example of Spiro @efSpiro Gera is basically a green alga. When Spiro Gera
matures and it's ready to reproduce, it basically just splits into many pieces and that's the reason it's
called fragmentation. Basically, Spiro Gayla splits into many fragments and then eacls of thi
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fragment starts growing the rest of its body and that is the thing about Spiro Gera. It starts growing the
rest of its body. by the way this process of re growing the entire body or regrowing parts of the body
is often called regeneration and so in tiyise of reproduction when the organism matures they just
fragment themselves into tiny pieces and then the each piece regenerates to grow its erj8&.body
There are other wonderful creatures that can do the same thing.

another famous example whickn do this is planaria. it's a type of flat worm. When planaria
matures it just sheds off its tail. this part and then the two halves grow, regenerate the rest of their
body and then now we have two planaria. Another famous example is starfish. Examthatergo
this kind of asexual reproduction. When it matures it would just get rid of one of its arms and then the
original starfish will regrow the arm and that arm will start regrowing the entire starfish and that's
how we now have a new offspring. N@nother thing about this is even if they didn't fragment all by
themselves but if some external forces chop them into pieces. Let's say for example we, humans go
and chop them into tiny pieces even in that case we will find that each piece will regemerarow
individual bodies . Some Australian fishermen discovered this the hard way turns out that their local
water bodies were infested with starfisi@g]. So, they decided to just take some individual starfish
and chop it off and throw it back intbhe ocean. They thought they had killed it. . next each of those
pieces started regrowing and the population of the starfish exploded. So even if we chop them into
tiny pieces, they can still regenerate.

Now one thing to remember over here is even thagghe organisms can regenerate, that's
not their preferred method of reproduction. For example even in the case of Hydra if we chop them up
then each piece can regenerate into new individuals, however Hydra doesn't do that all by itself and
it's for that reason we won't say that Hydra reproduces by regeneration or this particular method of
fragmentation and regeneratif88]. The second thing to remember is that regeneration itself cannot
be termed as reproduction and here's the reason why in some caadizéikg, if we chop off its tall
let's say the tail comes off then this lizard can regenerate a new tail so this is regeneration but this tail
cannot regenerate the entire body. So, in this case regeneration is happening but this is not
reproduction. Wee not getting new individual over here. so in general we will not say regeneration is
the same thing as a reproduction. We will say if animals or organisms prefer to fragment themselves
or by themselves when they mature and then if each one can regentranew individual beings
whom they then will say it's reproduction.

Lastly this brings us to spore formation. The famous example for this is a fungus called bread
mould. If we take a piece of bread and just leave it outside and if its moist wdadesf fungus
growing on that. And the technical name for this is called the Rhizopus. The rising part is called a
high fee . The top part of this bldize structure is the reproductive part and it's called sporangia .
Spores are kind of seeds thatytlean grow into new Rhizopy89]. But they're not seeds. We call
them as spores. They have very thick walls to protect them and so when this bread mould matures this
sporangia will just release those spores into the air and then when the spores fisdsainfiagie, they
will regrow and that's how reproduction happens. Over here this is basically why moist bread will
grow a fungus very fast.

6. Conclusion

So, to conclude, in budding what happens is that bud starts growing into a new individual and
eventualy when it's big enough it splits from its parent and we have a new offspring. In
fragmentation, the organisms just fragment themselves and then each fragment grows into a new part
and this process is called regeneration. And even if they get choppedaumablytartificially by some
environmental means even those fragments can still regrow. But not all regeneration is the same thing
as a reproduction as we saw in the example of the lizard. And finally in spore formation the famous
example of bread mouldWhen this thing matures lots of spores are released into the air and when
the spores get a moist surface this each of them can start growing into a new bread mould.
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The recent technology penetratesairlisciplined areas for getting desireesponses
Herein this article introduce artificial propagation is a type of vegetative reproduction in
which breeding or growing plants is done using parts of the parent plants like stems, roots,
and leaves. By utilization the propagation of plants under differesumstance in real time
monitoring by cut small shoots or bugs from the plant stem and attach the cut portion to the
plant, this process is known as grafting. The cut portion of the parent plant is called cyan and
the fixed plant with its roots is calledbsk. If we bend one of its lower branches of the plant
to the ground and cover it with soil known as mound layering, that leads to the development
of new roots. By incorporating the technology that propagation commercial crops cultivation
increase.
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ABSTRACT

The usage of blockchain technology in real life situationss ipresented in this paper.In this work detailed
applications of blockchain in crypto currency, supply chain management, health care and IOT are presette
The effect of blockchain technology on energy sector is also included in this papBtockchain technology is the
most emerging technology in recent timelt is a powerful tool that can change the present world in most of the
aspects.
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.  INTRODUCTION

Blockchain is asystem in which number of transactions are maintained across number of computevghich are
linked to network[1]. The overview of blockchain architecture is shown in Fig. 1.

The blockchain technology is emerging day by day into human life.would be wonder if there's an easier way
to complete transactions without having todeal with online wallets, banks andthird -party applications[2]. It is
possible with blockchain. Let ushave an example how bolck chain workdmagine four friends Ram, Karim, Hari
and Dinesh meet up for dinner afterthey're done Ram pays the bill and all of thendecide to split the expense
amongst eachother. Now on the next day when Dineslsends his share to Ram via online moneyansfer, the
transaction goes throughwithout a hitch.Then Karim and Hari sendtheir respective shares to Ram butheir
transactions dan't go. Through the failed transaction sites some issues went on dhe bank.That's when Ram
comes to know about themany ways a bank transaction could faillt could be due to technical issues athe
bank .One of their accounts werdacked. Daily transfe limits being exceeded in sometimes, additional charges
like transfer charges associated withransferring money.

Fig. 1. An overview ofblockchainfarchitecture

.  CRYPTOCURRENCY

To solve theseproblems the concept of cryptocurrencycame into existence Cryptocurrencies area form of
digital or virtual currency that run on atechnology known asblockchain. Blockchain cryptocurrencies are
immune to counterfeiting and theydon't require a central authority and are protected by strong and complex
encryption algorithms[3]. All the trasactionswill be recorded in the form of a block.The transaction details
between them ispermanently inscribed in this block.This record also holds the amount of moneyach of the
friends spent.A newblock is created for each of thes&ransactions. These blocks héd the transaction details as
well as how much amount Ram, Karintlari and Dinesh have ireserve. These blocks are linked to eacabther
as each of them takes referencigom the previous one for the amount of money each friend owndhis chain of
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Records orblocks is called a ledger andhis ledger is shared among all thdriends which acts as a public
distributed ledger. This forms the basisof blockchain. So what happens when Dineshas only one thousand
rupees left and he triesto send two thousand rupeesto Ram.The transaction will not go through. This is
because all his friends have copies tifie ledger and it's clear that Dinesh hasnly one thousand left. His friends
will flag this transaction as invalid.A hacker will not be able to alter thedata in the blockchain because each
user has a copy of the ledgerThe data within the blocks are encrypted by complexalgorithms .All of this is
made possiblewith the help of blockchain technology.

Blockchain can be described as eollection of records linked with each other strongly, resistant to alteration
and protected using cryptography[4]. Now if we see at thd@ransaction between Ram and Dinesh anfind out
how it works. Every user in thetransaction network has two keys a publickey and a private keythe publickey
is an address that everyone in the networlkknows of like an email address of a usem.he private key is a unique
address thatonly the user has knowledge of somethindike a password. first Dinesh passes thamount he
wants to send toRam along with his and Ram's uniquewallet address through a hashingalgorithm. All of this is
part of the transaction details. These details areencrypted using encryption algorithms and using Dinesh
unique private key thisis done to digitally sign thetransaction and toindicate that the transactions came from
Dinesh. This output is now transmitted across the world using Ram's public key. With this themessage or
transaction can be decryptedonly by Ram's private key which onlyRam has knowledge of different crypto
currencies. This transaction and several other similar ones are takingplace all around the world. These
transactions are validated and thenadded block by block.The people whovalidate these blocks are called
miners[5]. For a block to be validated and add#to a blockchain, miners need to solve eomplex mathematical
problem. The minerwho solves this first adds the block tahe blockchain and is rewarded with some amount.
The process of solving theeomplex mathematical problem is calledproof of work and the process of addincga
block to the blockchain is callednining .With this Dinesh and Ram walletsre updated just like every person in
the network who has completed aransaction. Theconcept of blockchain that ensures dataannot be altered by
any of theuserswithin the network.

[ll.  BLOCKCHAIN TECHNOLOGY IN SUPPLY CHAIN MANAGEMENT

If we seehow Walmart usesblockchain to provide its customers with better service. Walmart was facing
problems in delivering quality productsto its customers. They were facing highreturn rate and large amounts
of refunds due to their products bad quality. Theywere unable to determine the point offailure in the supply
chain which started from farm to storage totransportation to processing6].All the wayto the customer then
Walmart adopted blockchain technology. With blockchainthe quality of the goods at each stepwas
permanently inscribed within a block. For example when a customer Flags product has damaged, it can be
correctly identified where the product got damagedIn the entire supply chain thus helpingWalmart to identify
the problem areasand fixing them up.This is just one of several waysockchain is used in reallife applications.

IV. BLOCKCHAIN IN ENERGY SECTOR

In this pape we discuss how theblockchain will affect the energy sector.The global electricity market is
estimated to be worth about two trillion dollars and is primarily monopolized bya few corporationg7].These
monopolies andoligopolies lack transparency and laclcompetition and this affects prices andconsumer trust
.Now more people are generating their own solarand wind energy. Obviously all climateglon't allow for this
but a lot of peopleare switching over smart grids. The produders of energy consume a little bit of theemergy
and then theysell any excesshey have to other people.

The blockchainis helping move this forward by allowingall transactions to be securely storedn a distributed
ledger and executedwith smart contracts[8]. Consumers will beable to scan through blockchain lishgs and
find the best and closest deals. Thiwould be more of a reality for someonewvho lives in Mumbai and has a
neighbour with a solar panel versus somebody irDelhi. But it's an exciting stepforward, solar energy isn't a
perfect solution to living totally off the grid. But still solar panels can be a great addition to peopleanting to
reduce their energy costs. If there's a cloudy day or @doudy week where they live anotherimpressive feature
of using theblockchain to keep track of energy usages consumer transparency9]. Imagine buyinga house or
renting an apartment andbeing able to look at previous utilitybills and not just trust the sellersestimates.
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Although utilities vary based on usagethis could still help people budget andsee ifwe know the building might
need new windows or better insulation under the current system anyone that hagexcess wind or solar power
can sell it back to the electric companj10]. However the seller loses a lot of energyn the process of
transporting it back to a central place that is held untiit's sold to somebody else .Power ledgds a peer to peer
energy platform that allows consumers with solar panels to selexcess energy to their neighbors. They pre
purchased their energy and thensmart contracts faclitate the rest of the trading for the excess energy. This
peer to peer trading platform allows customersmore control over the price and instantbill settlement instead
of waiting more days selling back your energy to &aditional energy company[11]. Thdr eco system uses two
tokens power and sparksPower tokens that you wouldbuy on an exchange while Sparks is useathly within
the platform and isgenerated when power gets entered into @mart contract escrow rather than beinga large
corporation reaping the benefits.

The success of a platform flows down tdahe users and early supporters. Anyondooking to use the power
ledger platform will need to have smart meters fittedinto their homes and the data from thesewill be fed into
the blockchain to ensure payments are directed appropriately based on electricity production and usage.
Readings benefitsof micro grids are that they can be use@s an emergency backup in situationsvhere their
issues with the main grid natural disasters like floods earthquakes and hurricanes can causeservice
disruptions and affect centralized Grid infrastructure. In suchan event micro grids can actuallysustain the
community until the main grid is back line.Other platforms in the space offering similar buybackmodels with
the blockchain. Horizon is an annual blockchain energyummit with 80-plus energy and blockchain leaders in
attendance. People are really starting tesee the benefits of the blockchain angmart contracts in these
industries specifically although work is underway.

To overcome the challenges the facemains that today's black chains areostly ,slow and don't scale that well.
Energy miners use on proofof-work confirmations .Execution of smartcontracts or the mining of tokens itdoes
allow minors to at least luy greenenergy off of their neighbaurs or gettheir own panels installed being able to
choose green resources. Over thalternative helps reduce the carbonfootprint that cryptocurrencies are

leaving. Mining firms in Japan see renewablenergy as the onlyway to stay profitable with the ups and downs
swings of the market. Energy costs being highlmost forces miners into doing theright thing since it's the most
profitable rub. It's important to have miners connected torenewable energy in case of naturatisasters or

instance of governmentcensorship of the Internet. Then we calkeep our grid running because the Sudoesn't

turn off.

A recent examples Google's proposedh project where Google's testimony in a Senateearing was contradicted
by leaked documents revealing that the company isndeed making an app to increase the&ensoring of its
communist citizens eventhough this is a farfetched concern forsome people in theU.S Others say thidgs a not
so distant future where thegovernment attack couldthreaten the Internet. An interesting thing about solar
energy is that they do withstand EMP orelectromagnetic pulses reasonably well2]. If they're plugged into

main energysources they will still be affectedbecause of the connected wires actinlike antennas. And there's
much debateabout what would or would not be takenout. studies conducted by the Soviet Union ithe US
during the Cold War had varyingresults something that isn't so excitingis Walmart has won a patent for the
development of the ekctrical grid that will be powered by Bitcoin and otherdigital currencies[13-16]. These
mindsets are about sharingknowledge giving true freedom to peoplenot restricting patents. Copyrights areall

scarcity mindset based tools thabur old way of thinking.

V. CONCLUSION

The blockchain projects gaining publicity.And adaptation is that all these oldwvorld giants are coming in and
corrupting the space with the sameissues that ruined the last system thathey're leaving that being said the
innovation in the space is still veryencouraging offering people cleanerenergy more autonomy and more
options. If the company needs torestructure to make both types ofinvestors happy they've had to resort to
bankruptcy security tokensoffer true cross optimization betweenthe needs of investors.
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ABSTRACT

This paper proposed in detail about the kidney disease treatment options$tagascenal disease that is going to focus on treatment. When the kidneys fail the
patient either call it end stage renal disease or in stage kidney diseagatigrerhave two options for being able to replace that kidney function or filter the blood
something called dialysis. Dialysis is a term a way of artificially removing the waste and extra fluid from the bloocatiemekigdneys can no longer do this.
Here the author proposed specifically two major types of dialysis namely hemodialysis and peritoneal dialysis for tfezttiezntveho effected with the kidney
diseases.

Keywords: CKD; hemodialysis; peritoneal dialysis; cycler; machine

I. Detail about dialysis treatments

In India renal disease increases significantly precisely in Uddanam, Andhra pradesh. The patients are suffering wetHigeasasneven after kidney
transplantation. Patients are constantly visiting dialysis centers becausecity sé&idney donors. Due to this patients are advised to go for different
treatment technologies based on the severity of the individual renal disease. There are basically two renowned draysssviteeh are Hemo dialysis
and peritoneal dialysisnother way of cleaning the blood.

The fig.1 which demonstrates the basic setup of hemodialy&ik [1

Fig.1 Basic setup of Hemodialysis

In the peritoneal dialysis we're not using a machine but more using the inner lining of our abdomen te dkmu tiBoth types of dialysis though,
require surgery for a dialysis access, so they do require some planning before we start with that. Now neither tyje iefliititsthan the other, so

it's really a matter of getting that information. And tmimgiple is, there is some way of getting blood from the individual because patient kidneys were
cleaning patient blood during the course of the day. Their overall cleaning about 180 to 200 liters worth of blood. dbisisig &reatment, Their is
anotter way of getting the blood from an individual, and run it through a machine called an artificial kidney or a dialyzézaiiée blood then is
returned back to the patients. So the way of being able to get that blood out of the individual into the lyadébcus on the the hemodialysis access.

There are three major types and here going to discuss about the three types. There's the fistula which is a shuatethhetsvern our own artery in

the patient own vein in which there's no artifigiaterial in it. This procedure is performed by a vascular surgeon. It takes about six to twelve weeks
before it's ready to be used. And the procedure itself is adayneutpatient procedure and a lot of times it doesn't even need to be done under general
anesthesia. The process starts by inception referred to the vascular surgeon having an evaluation. They might dodanfitiegeins in patient arm

to figure out if the candidate for a fistula. Sometimes people have veins that are either tav bmadl been damaged over the years. From different
other medical treatments and they don't have veins that could be used for a fistula. In those cases we use synthefiomatei@alto as a graft. That

would be the way of connecting that artergtie vein.
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II. Time line details

Now the shunt because it's already the right size and it's already pre designed for this purpose only takes a couplecofvdaks.before we need to
use it. So a little less planning before patient need to get staridlgsis. The third category is the catheter and this is typically the one that we try to
minimize the use. Because it's the highest risk of infection but it is the way patient can start dialysis on an urdepatesiseed to start at the same
daythis is a special IV line. That's all the larger size to be able to carry enough blood for the dialysis treatmentsdahediit'sadiology or in the
operating room and it can be used. Now patient can see at the models of the hemodialysis acaes®y Reeifirst one is the fistula and the second
one is the hemodialysis graft. Both of these are in this model. Here one of the key things to look at is that ther@stsahinfithe body. And this is
why it's really the lower risk of infection vein we have a hemodialysis fistula or a graft. Once we get past the original surgery, when patient have the
sutures won't be needing any bandages, any restrictions in terms of bathing showering swimming or any issues. Whatemalditigtipe diocese
treatment is a nurse would put a tourniquet just like when they're drawing blood that would cause the vein of the tgtulp émg then they would

put a needle in during the treatment. Those needles would then stay in during the course of the aredtimembe removed at the end of the session.
At the end of the session they would put some pressure on there for about 10 to 15 minutes and then you'd be havingretheredfigeabout three

to four hours after that you could remove the bandagétemdjust not need to have anything .

Now this lower part of the arm is what patient call a hemodialysis graft. Unlike when our veins in arm might be too somaétimees put a piece of
synthetic material tubing called a graft in to connect thatyaitethe vein. Same type of principle for the fistula. The Diocese nurses would put two
needles in it during the course of the dialysis session. lhey would remove those needles.Put some pressure on thtiee gruints$ #ie treatment and
then we hava bandage on there for about three to four hours. The benefits of this of course are the reduced risk of infectiorctathdtheefelon't
really have anything outside of our body during the dialysis session. So the third type of dialysis axenmthalysis catheter. And this is the one that
we can use . Part of this is this catheter has to be a larger size than any of the typical Vs that patient get imltioe thespinergency room. And it
needs to be a big enough size to have enough [ilmedor the dialysis treatment. Because of that it's going to always go into one of the bigger blood
vessels and the tip is typically going all the way to the level of the heart.Another challenge with these catheter's ardafiger@ortion of it thiat
outside of the body so that's where that increased risk of infection is and so when we see at the catheter modeltifedsiuehpsdce here, that portion

is always outside of the body just under the skin surface. Now when we have these qattzetérhey're typically put in or tucked in underneath the
collarbone. Now because so much is outside of the body there is the risk of infection.

So patients are really careful about not getting these wet, showering and or bathing we really can't get this cateeligrosenat be swimming and

the dressings are changed by the nurses whenever patient come for in for dialysis treatment.eNeathittess have two ports to them during the
treatment. The nurses would remove the caps and hook them up to the lines for the dialysis treatment itself. At tleareathoéth they would unhook

the lines and then just put new caps on them and Hwat'she catheter would stay until our next dialysis session. Regarding hemodialysis, there are two
different types such as Center hemodialysis and home hemodialysis. So in Center it's performed in a dialysis unit bjafhdtiEhbppening three

days a week and often for about three to four hours. So when it's three days a week we're either going on a Monday, Wetimesdagdtrie or a
Tuesday, Thursday, Saturday schedule.

Il . Machine and human interface

There's no training involved because this tresit is taken care of by the staff there. Now when patient come in for treatment be weighed before and at
the end of the each treatment. That's how the staff figures out how much fluid to take off with each session. Theyueklhigeloh blood pressyrine

heart rate and the temperature before the treatment and then every fifteen to thirty minutes during the course of l@sgessidnis often checked.

During those treatments we're not having to be going to the lab on a separate basis. Asmeeitations that patient had been taking beforehand are
either going to be replaced by the actual dialysis treatment or they're going to be given during the dialysis sessi@f.tfheea bur medication list is
changing. Because as we're goinghe dialysis unit three times a week we're going to be seeing our kidney doctor there at the dialysis unit instead of
going to their office . So patient have to plan ahead if we need to be rescheduling for another doctor's appointmeuing fsahoftown. And it's a

little more of a restricted diet. Remember when our kidneys were doing the work they were doing the work seven daysocavwgeingNo try to
compress in two treatments that are happening just three times a week.

Now in home hemodialys, are using the same type of dialysis access that we are using for in Center. it's a different machine. In thisstigzitngent

to be performed at home by the patient and a partner. The sessions are happening about four to six days a weeksamsestobuséwo to three hours
training typically takes about four to eight weeks. But if you need a little bit longer time no one is going to be rislatisiaghine to us or expecting

us to do that earlier than ready to during the training, learotakeighing ourself, checking our blood pressure, our heart rate how to access our
hemodialysis catheter or fistula and how to draw our labs and how to set up and take down the machine. Now requirarthet tauld be there
while doing our treatmés. Patient will still be coming to the clinic to follow up with the dialysis. Nurse and the doctor about one to twortioms a

the downsides of the home hemodialysis treatments are that we do need to have a partner at home. So this might actolirfotisgme people
being able to choose. This as an option additionally we need a lot of space at home for all of the supplies. Therest grippetbnthly basis. So if
you're not in a stable home situation this may not be the best optiondiod uge're going to take a look at the home hemodialysis machine. So this is a
model of our home hemodialysis machine [5] and we can see it's prettpstined shown in Fig.2.
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Fig.2 Home hemodialysis machine

The front of it is a pretty user friendlguch screen button. So it's easy to be able to monitor the different steps and be able to pull off the information that
we need. This is a considered medical-$i&ving equipment and so when we're traveling they have to make accommodations. And aditioérour
supplies can be shipped to our destination .There isn't any specialized changes that we're going to need to make irPatietitodsenake some
checks for our home safety. It will be appropriate for the electrical outlet and things alongeth@his equipment is not owned by us. It is owned by

the dialysis company and so therefore we don't have to worry about the maintenance. If there are issues with the ntachpethell switch out

the machine for us and the key parts of it are userfriendly and just simple things of being able to pull a lever pop in a cartridge and a very easy user
friendly touchscreen.

The other type of home dialysis is peritoneal dialysis and this one takes advantage of the fact that all have a thirefapeawe on the inside of our
abdomen which can work as a filter to clean our blood and we use a fluid that gets piped into the abdomen and sitslipube@iaall of the waste
products .This treatment only takes place at home and also requinegytNow there are two different types of peritoneal dialysis and an individual
when they're trained is trained on both options. There's the manual exchanges which don't require any specialized egiéptrieity.0And a cycler
which about 90 percef those individuals who are on peritoneal dialysis are using now. Fig.3 shows the types of Peritoneal dglysis [3

Fig.3 Types of Peritoneal dialysis

A peritoneal dialysis catheter and when patient see about a hemodialysis access that requirac glanning. The peritoneal dialysis catheters only
need to be placed about one month before patient need to start the treatments .It takes about two to four weeks éatmealursésrcan start flushing

the catheter and doing some of the exchangead then about four weeks after the placement of the PD catheter fully use the catheter and start doing
some of the training and the Fig.4 below shows the image of a Peritoneal dialysis ca8jeter[6
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Fig.4 Peritoneal dialysis catheter

Someone witha peritoneal catheter and the model that will be showing as well. So this is our model of a peritoneal dialysis aa@thetee & in the
lower abdomen. About 90% of our catheters are in the lower abdomen. Sometimes they are put in the chedtdifesersieconsiderations. But most
of the time they are in the lower abdomen as can see if there's a portion of tubing that's outside of the body. Nleevbitias that will always be
outside.Usually people have this coiled up underneath a&gauzbelt. So it's not getting in the way or getting caught on their clothing.

The catheter itself is anchored just underneath the skin surface in two different places and the rest of the cateeteeéycidating in the abdomen.
When patient @ doing our exchanges we would be unrolling this and hooking it up to the different ports. Take the cap off and hodhkettuping.
Because this catheter is in the lower abdomen and can see where it is on the body , to be careful if soakiag tReadigaking in a tub, can't be taking

tub baths or hot tub saltwater so these are all considerations in our lifestyle when making a decision about doingigyisis&ie peritoneal dialysis
works it starts off with a special fluid called disate. that fluid is put into the abdomen through that catheter. It sits in the abdomen for a certain amount
of time. It either will be sitting there from about four to six hours depending on someone's body size and the natuhaiofTtaenille membrze. It's

pulling all the waste products out. It's pulling all that extra fluid that all gets drained out after about four to sixtioenw fluid is instilled in. So while

the fluid is sitting in the abdomen, it's pulling out all of those waste prothatts pulling out extra water and all of the chemicals and this dialysate.
Because it doesn't contain any blood will then be able to be poured down the drain or in the toilet and discardede8bdiegsisis is performed only

at home. There's notraquirement for a partner because there's no direct access to blood. So there's less risk of any emergency procediirgs. The tr
itself takes about two to six weeks. During the training will learn how to check our weight, our blood pressure andetesmioedwhich of those
dialysate fluids to be using.

Doing the exchanges either doing manual exchanges about three to four times a day depending on our body size or domgveemethsing a
machine called a cycler where that's going to do the eggsaduring the course of the night. Sometimes people will be doing a combination of both. It's
really going to be individualized based on what our body needs. There are some downsides to the peritoneal dialysispdde a¢dwdme getting
those shipmet of materials about once a month. So if not in a stable home situation, it's harder to be able to do this treatment.

The other thing is that the dial safe fluid has a high amount of sugar in it and so sometimes it can be more diffitolt dorcdabetes. In Fig.5 it's
showing to demonstrate how someone is connecting between the different dialysate bags and doing the connections elaraykivith ¢ peritoneal
dialysis. And we're going to show the model that will show the manual exchandeanydler. So for peritoneal dialysis it's done in two different ways.

Fig.5 Working of Peritoneal dialysis

There'sexchanges at night time but thienual gives us that opportunity if patient travelling for one night or if there's a power outage we still have a way
of doing these treatments .Sometimes people might need to do both. Now the manual exchanges all work basically w8b drethity geritoneal

fluid in there already the dialysate fluent in when time to do our exchange would take our catheter remove the cap taokngto admit this bag

would be on the floor. Because the bag is going to be draining to gravity. the fluidittiatsin our abdomen would then drain into this bag. Fill the

bag and then once that bag had finished training would open up the next larger. The new fluid bag and then draim thad fth&h leave that in for

about four to six hours would go thugh that process. The actual process itself between draining the old fluid and then putting the new fluid in should
take about 30 minutes. If it takes a little bit longer then might do some troubleshooting.
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For many people they are using the cycler dradycler is a machine that at night time they would be hooking up to about 10:00 p.m. at night and
stopping the treatments maybe about 6:00 in the morning. The cycler is designed to have all of the connections alreitlalirthedrags of fluid so

that the machine would be doing all of those exchanges. It also has a touch screen to it and then it would allow us t6 iKsaWwaivtiag, how much

it's drained and then the next bag of fluid that it's instilling the lines for this cycler are atlittieger. So we do have the ability to get out of bed, don't
necessarily have to disconnect from the machine.Fig.6 shows the image of the cycler [9].

Fig.6 Cycler

Now typically if somebody is using the cycler they're running their treat through thgeanithe night. At the end of the night they would disconnect
from the machine depending on their body size and what their prescription is. They might do a manual exchange anarcahptiugt the day or

they might not have any fluid and not haveltoanything until later that evening when they would hook up to the cycler again. If somebody has had a
lot of abdominal surgeries they may have developed a lot of scar tissue in their abdominal wall and that would prevent beéng fable to filtethie

blood appropriately. If they've had an issue where they have a VP shunt where they've built up fluid on the brain amdathéy $faunt that could get
infected if they're on peritoneal dialysis. If they've had an abdominal cancer there's alwlayisat tieey could be spreading some of those cancer cells.
So patient don't typically allow individuals to do peritoneal dialysis in those settings. And the last category is soambiveydisease where they
already are building up a lot of fluid call@scites. They may not tolerate having more fluid in their abdomen for the peritoneal dialysis. So how do we
choose which type of dialysis is the best one for us, pick which one suits our lifestyle and transition from one tiysésdabdlze other. Bither type

of dialysis is better than the other. Both types have good outcomes. It's more important to find the one that we'reartaf#ecwitii. And that's going

to fit our lifestyle because then going to have better results.

V. Conclusion

The article proposed across the kidney disease treatment under various view of stages of patient. Mainly focus on pectaetryliatysis which are
hemodialysis and peritoneal. And withal this article which provides info about the human and madeHaeeimnd elegant layout of kidney disease
treatments.
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