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Abstract: This paper introduces a novel method that uses a multi-input LSTM model to precisely predict the charging loads of electric

vehicles (EVs). which is essential for efficient energy management at charging stations. By utilizing particular characteristics such as

temperature. humidity. and wind speed fiom the UCT database. the model analyzes this data to produce accurate forecasts. The integration
- |

of diverse inputs through the incorporation of a Bayesian network for data fusion improves the predictions given by LSTM. Comparative

assessments of various input factors demonstrate differing levels of accuracy in predicting energy consumption patterns, highlighting the

crucial importance of certain inputs in improving predictive performance. The study assesses the accuracy of LSTM predictions by

comparing them to real energy consumption data within a 24-hour timeframe. offering useful information to enhance future forecasting
techniques. This study highlights the significance of selecting suitable input variables to maximize the performance of LSTM models and

their crucial role in effectively controlling energy requirements at electric vehicle charging stations.

Keywords: Electric Vehicles. Long Short-Term Memorv. Data Fusion, Energy Management, Forecasting

1.Introduction

Recently. there has been a growing |demand for electric

vehicles as a more environmentally friendly and
sustainable option compared to conventional combustion
engine automobiles. Consequently, there has been a
proliferation and enlargement of EV ¢harging networks to
accommodate the growing population of electric vehicles
on the streets. Various studies have investigated various
aspects of improving EV charging networks, such as
employing advanced fusion algorithms that integrate
knowledge from LSTM. Bayesian networks. and deep
learning. These advanced fusion aPproaches have the

station allocations, and minimize both charging prices and

ability to enhance charge schcdulin; optimize charging
waiting times. [1]

With the escalating urgency of envirpnmental issues on a
global scale. it has become absolutely necessary to
address climate change by swiftly reducing greenhouse
gas (GHG) emissions. In response to these difficulties,
novel approaches utilizing the incorporation of renewable
energy and the advancement of transportation systems
have arisen. The increasing number of electric vehicles
(EVs) and the integration of renewable energy sources
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have become important factors in contemporary transportation
and electrical networks.

In the midst of worldwide endeavors to reduce greenhouse gas
emissions. renewable energy has become increasingly popular
in modern power systems. Concurrently. the progressive
climination ot vehicles powered by internal combustion engines
in different areas has stimulated an increase in the adoption of
clectric vehicles. The spike in this phenomenon can be
attributed to factors like cost-eftectiveness. rising oil prices, and
the promotion of sustainable development. Additionally. the
dramatic decrease in battery costs over the last decade has
further facilitated this trend. According to research conducted
by the International Energy Agency (IEA). it is projected that
electric vehicles (EVs) might effectively reduce carbon dioxide
(CO2) emissions in the transportation industry by around 21%
by the year 2050 [2]. Consumer Reports' survey highlights an
increasing desire for electric vehicles (EVs) that have the ability
to travel longer distances, indicating a preference among the
public for vehicles with ranges above 250 miles. Nevertheless,
significant obstacles to wider acceptance of electric vehicles
persist, including apprehensions around EV travel habits and
range anxiety. These problems exacerbate the unpredictability
of electric vehicle (EV) electrical consumption, which deviates
greatly from patterns of housechold energy usage. The extensive
use of connected charging stations magnifies the effects of
electric vehicles' (EVs') growing popularity and unpredictable
behavior on the electrical system.

The charging and discharging of electric vehicles have the
potential to disturb the quality and stability of electricity. which
can have an impact on the flexibility of the power system. The
convergence of peak demands and electric vehicle charging
instances presents challenges, leading to unpredictable load
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have emerged in the

wndle  these  needs

& zies when included in
¢ Sttate the  shitt from

s d SVSICMS ccentralized  structures.
2less ¢ unpredictable nature of renewable

power gene 1 osvstems presents difficulties during
eriods of high demand. occasionally surpassing the
capaci ' the end. [3] [4] Because these

sattery technology and
clectric chicle capabilities are getting better, electric
ight be able to be used as temporary energy
helping to handle times of high demand
wer grid stable. Electric vehicles, when
systems (ESS), have the

r networks and assist in

utilizing renewable energy

Qr et al. (2022) [3] proposed that EV charging

its i urban  distribution  networks are

expanding. so the authors addressed the crucial issue. The
ggested a two-stage charging scheduling method
1ing (DRL) to improve

¢ household EVs off-peak. Deep

using deep reintorcement lear
power quality and charg
reinforcement learning optimizes charging patterns using
different input data to gencerate a flexible and intelligent
charging strategv. Meeting EV charging's changing needs
requires adaptability. Power congestion and peak-valley
disparities  are  reduced by regulating the active
distribution network (ADN) power flow in the first stage.
This boosts grid stability and power quality. Deep
reinforcement learning for real-time charging scheduling
is computationally demanding. DRL algorithm training
and optimization demand a lot of computing power and
time. which can hamper their application in large
distribution networks. Liu et al. (2023) [6] explored DRL-
scheduled EV charging. They studied scheduling and
distribution network voltage stability. A DRL framework
and Deep Deterministic Policy Gradient (DDPG) were
utilized to optimize distribution network electric vehicle
(EV) charging and voltage control. The approach uses
data rather than uncertain system models with Deep
Remforcement Learning (DRL). Continuous scheduling
can be created

simultaneously. The use of power system data for training

and  discrete  control  signals
and testing boosts real-world relevance. DRL methods
may involve extensive calculations and hyperparameter
tuning. The paper proposes an mnovative and effective
distribution network electric vehicle charging and voltage
control synchronization method. Halteeze et al. (2023) [7]
suggested utilizing deep learning to control EV charging
station demand. The initiative addresses CO2 emissions
and energy demand with data analysis and advanced

machine learning. The authors developed a demand-side
management system for a microgrid-connected solar-powered
electric car charging station using real-time data from PV power
stations. commercial loads. residential loads. and EV charging
stations. Deep learning controls microgrid energy supplics and
charges electric vehicles during low demand. Two machine
learning algorithms for energy storage system charge estimation
are compared. LSTM vs. VARIMA is the key comparison.
Dual-stage control is used in the investigation. The control
system addresses nonlinearities in the planned transportation
network components. Data-driven component modeling is also
stressed in the study. It may cut CO2 and optimize energy
utilization. Current data and machine learning algorithm
evaluations reveal a powerful sustainable energy system
technique. In the World Electric Vehicle Journal. Kosuru et al.
(2023) [8] extensively examined electric vehicle smart battery
management systems (BMS). The study normalized sensor data
using Z-scores. After feature extraction, the marine predator and
incipient bat algorithms picked features. The study introduced
bat-specific IB-DRN. This system scored well in accuracy.
precision, recall. and F1. These data suggest that IB-DRN could
increase BMS safety and reliability. Liu et al. (2021) thoroughly
investigated EV dependability.
Consumer reviews and EV charging station ratings were

charging infrastructure

analyzed using cross-lingual deep learning. The three-stage

technique  employs  machine translation.  multi-label
classification, and econometric analysis to study electric car
consumer behavior. public policy, and infrastructure

management. BERT is optimized for multi-topic classification
of electric vehicle user reviews in many languages and
statistical correction utilizing econometric analysis. The
research team uses machine learning and human-in-the-loop
technologies to handle unstructured text data in several
languages. This provides a good tramework for EV charging
infrastructure reliability evaluation. The approach may analyze
consumer reviews in their native languages. overcome language
barriers. and gather varied consumer perspectives.
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Fig 1: Proposed Model structure
3.System Modeling

Figure 1 provides an overview of how our model is structured.
These scenarios serve as inputs tor our LSTM model. The
LSTM's output is then fed into the data tusion model. refining
the initial predictions generated by the LSTM.There are two
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nodel. which

he USTM n

uses deep learning to make nitial predictions about £V

main paits to the svstem model: ¢

loads. and the data fusion model. which uses data from
both the LSTM and
predictions. There are two sections t@ this part. The deep

other sourcey to improve those

learning model's associated equations are first given. In
addition. we go into detail on how these equations relate
to the prediction model.

3.1 LSTM Model

Applications of deep learning include audio processing.
pattern identification in video and picture data. time series
forecasting. and other high-dimensional problems with
complex interactions. Concepts in deep learning are very
good at using data ta infer the salient

characteristics of a big phenomenon, When compared to

historical

other data-driven approaches, this pne is far superior.

Long Short-Term Memory (LSTM)|is a specitic sort of

network (RNN) structure that is
specifically developed to tackle the issue of the vanishing
gradient problem that is commonly faced by standard
RNNs. LSTMs provide the ability to acquire knowledge
of long-term connections in sequential data by selectively
preserving or discarding information across different time
spans. LSTM units consist of different components
known as gates, which control the flow of information
within the network. These gates include:

recurrent neural

Forget Gate:The forget gate determines what information
from the previous cell state C—; needs to be discarded or
forgotten. It takes the previous hidden state /2,-; and the

current input xas input and prod

es a forget vector

fibetween 0 and 1 for each element in the cell state C,-;.
This gate helps the LSTM decide what information is

irrelevant for the current prediction.

Input Gate:The input gate decides what new information

to store in the cell state C,.

It consists of two sub-components:

Update Gate (i): Determines which values need to be

updated in the cell state.

Candidate Values (C7r): Compute a
new values that could be added to th¢

The input gate then combines these

compute the updates to the cell state.

candidate vector of

state.

two components to
Cell State Update:

The updates calculated by the input gate are used to

update the cell state. |

CVI—I t() C‘I.

Output Gate:The output gate decides
output as the hidden state 4,.

Final Hidden State (A,): Multiplies the

what information to

output of the LSTM

cell with the tanh of the updated cell state.

We sort and classify the data that we've collected

we need to record the following: ener consti

MR (r\

temperature. humidity, and wind speed. To get the releva

model teatures, the data is used to train the LSTM model. Input.
output, and forget gates make up the block's three operating
gates. Several LSTM blocks are stacked to form the networks.

Long Short-Term Memory (LSTM) networks are a type of
recurrent neural network (RNN) used for sequence prediction
and processing. Here are some equations related to LSTM:
Forget gate: Input gate:

f=oty - [, x] + b))
Input gate
ima(Wi - [hi-1. x:)] + b))
Cr=tanh(We - [h-1. x] + be)
updates =i, « C't

Cell state update:

C=1, x G- + updates
Output gate:

o=aW, - [h-.x]+b,)

h= o0, x tanh(C))

3.2 Algorithm
Start Operation

/I Define clusters and corresponding forecasting networks

clusters = Cluster Samples(Temperature, Humidity. Wind
Speed)  forecasting  Networks = Assign  Forecasling

Networks(clusters)

//' Match input samples to clusters using LSTM network tor cach
sample in Input Samples:

cluster = Find Nearest Cluster (sample. clusters)

forecasting Network = forecasting Networks[cluster]  target =
Calculate Centroid (cluster) predicted Output = Run LSTM
Network(sample, forecasting Network)

Compare Output With Target (predicted Output, target) End
Operation

Grouping data samples by environmental characteristics like
temperature, humidity, and wind speed is the first step.
Clustering samples with similar properties is necessary for
predictive modeling. K-means or hierarchical clustering are
used to efficiently cluster these samples. After clustering. the
algorithm assigns forecasting networks or models to each
cluster. Customizing forecasting models for ecach cluster
improves accuracy because each cluster has unique qualities or
trends. In this stage. one must choose or train models that

accurately characterize cluster data to improve forecast
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for a new sample. This

within the cluster

s predictive elficacy by

recast to the cluster's

% ymparison shows how
=5 data trends. It measures

ol aceur <sossing the agreement or

sagreement  hetwee > cvpecied outcome and the
rechnologies.  including
ustering algorithms. tailored torecasting models. and
STAI ne colleet environmental data and make
cdictions based on clusters in this operational cycle.
iditional  probabilistic
nigues to improve grouping

ey ldn ne ks require

pata tusion combines data fro

m multiple sources to
ble. accurate, and trustworthy

+ use multiple senses to

outcomes. Animals and huma

red data fusion. Using sight, touch.,

smell. ¢ te can help assess if something is edible. The
three main data fusion strategies are decision fusion, data
association. and state estimation. Bayesian inference can

change our views or probability when fresh evidence

comes in. This method determines the posterior
probability distribution by multiplying the prior

distribution by the likelihood function based on additional
evidence from many sources. Fusion, which updates
probability using Bayesian principles, is a dependable
way to combine data from several sources.

Bayesian inference is better at estimating electric car
charging station demand than Dempster-Shater evidence
theory (D-S theory) and handles uncertainty differently.

Bayesian inlerence handles prediction uncertainty using
while D-S theory employs

interval estimates. This technique quantifies uncertainty

-y b | hitt1eve
probability distributions.

by assigning probability to events or states by providing a
structured  framework to depict interactions between
Bayesian networks  cmphasize  probability
above D-S categorization ol
nes, BPA,
plausibility functions. It records interdependencies and
probabilistic
inference to explain ambiguous information in a flexible

]
VAriaoles

estimates theory's

discriminating  fra belief  functions.  and

interactions  between variables using

and scalable fashion

D-S theory uses mutually exclusive and exhaustive sets.
probabilities and
conditional dependencies to express uncertainty. This

while Bayesian inference uses

model  shows  probabilistic  relationships

graphical
between variables. using nodes for variables and edges for
dependencies. Electric vehicle (EV) load prediction uses
Bayesian inference to probabilistically incorporate input
dependencies like temperature. humidity, and wind speed

1 a structured model. Bayesian inference can learn from fresh
evidence and change predictions due to its probabilistic nature
Unlike D-S theory's mass functions. Bayesian inference directly
estimates probabilities. providing a more precise representation
of event likelthood. Bayesian inference assigns probability to
situations instead of comparing actual and expected evidence to
explicitly evaluate predictions. Unlike D-S theory. which
emphasizes interval estimates and builds the framework around
discernment frames and beliet tunctions. Bayesian inference
uses conditional

probabilities and graphical structures to model EV charging
demand forecasting uncertainties in a more direct and
interpretable manner.Difterent variables that encapsulate the
range of possible outcomes constitute the predicted load
forecasts in our Bayesian inference framework. Our Bayesian
model includes many possible load scenarios, which lets us
fully analyze their chances and how they might affect each
other. It does this by including a variety of possibilities and
showing the different states that the clectrical vehicle load could
be in.

Algorithm: Bayesian Inference

Input: - Dataset D containing observed variables and outcomes
- Prior probabilities P(H) for hypotheses

Output:- Posterior probabilities P(H|E) for hypotheses atter
observing evidence E

I: tunction CalculatePosterior(D. P(I1))
2: Initialize Prior Priors = P(H)
3:  for each hypothesis H in P(H) do

+: Compute Likelihood P(E|H) using the dataset D and
hypothesis H

5: Update Priors(H) = Priors(H) * P(E[H) // Bayes'
Theorem

6:  end for

7:  Normalize Priors to obtain Posterior P(H|E) using P(H|E)
= P(H) * P(E[H) / P(E)

§:  return Posterior P(H|E)
9: end function
4.1.System Implementation

Utilizing Bayesian inference, our approach leverages
predictions from the LSTM model based on various input
teatures obtained from previous days. These LSTM-derived
predictions guide the selection of the best strategy for producing
accurate load forecasts for the upcoming 24-hour period. To
validate the credibility of these predictions. we compare them
against actual previous charging loads. By evaluating the
accuracy of our LSTM-driven predictions in the last 5 hours, 5
to 10 hours. and 10 to 15 hours against real charging loads, we

assess the reliability of our forecasting model. The process
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model, which subsequ

outputs are inputs tor the data fusion|model.

initial LSTM predictions. Our me
from D-S theory by leveraging

hodology diverges

> |[Bavesian inference

technique. The LSTM's varied predictions derived from
diverse historical data inputs aid Bgvesian inference in
selecting optimal strategies for load forecasting over the

next 24 hours.

Validating the credibility of VI. V2. and V3 predictions
imvolves comparingthem against previous actual charging
loads. specifically evaluating predictionswithin the last 3
hours. between 3 and 10 hours ago. and 10 to 13 hours
ago.These comparisons, categorized as events E1. E2. and
E3. cenable a comprehensive assessment of prediction

accuracy against actual charging loads.

Tablel:Decision matrix tor LSTM and Bayesian predictions

LSTM- [ LSTM- | LSTM- | Bayesian- | Bayesian- | Bayesian-

Vi1 V2 V3 Vi V2 V3
LSTM—VI 3()” 0 26" 44“ 0 12%0 8” 0 20%
LSTM-
V2LSTM- 319 | - . - 3 B
V3

35% | - - - - E

Vi T \' V3 Vi V2 V3
5‘}-"°S‘a“' 9.30% | 8.06% | 13.64% 3.60% 2.50% 5.80%
e
v;yexlan 10.20% | - i ) . i
Bayesian- Jmo
V3 10.3‘0 o - - - - =

Vi V2 V3 Vi V2 V3
\2 - 8.84% 14.95% | - 1.70% 3.50%
V2 - ‘ - 15.40% | - - 2.80%

This table represents a decision matrix based on the V2. Bayesian-V3). The percentages indicate the combination

predictions derived from LSTM (LSTM-VI, LSTM-V2,
LSTM-V3)and Bayesian inference ( Tuycsian-\' |, Bayesian-
I

Table2:Deccision

or intersection between these predictions for various events.

matrix for the degree of contidence or belief in the combined event

Viv2
Vi V2 V3 VIiv2 VIV3 V2V3

V3
\4 12.50% 5.30% 8.90% 6.20% 7.10% 9.80% 8.50%
V2 8.40% 9.10% 6.70% 7.30% 6.80% 9.20% 7.90%
V3 10.10% 6.20% 11.80% 8.30% 9.70% 10.40%% 9.90%
VIiv2 7.60% 7.80% 8.00% 8.10% 7.90% 8.30% 8.20%
VIV3 8.90% 7.10% 9.50% 8.20% 9.10% 9.40% 9.30"%
V2V3 9.70% 8.00% 9.30% 8.90% 9.20% 9.80% 9.60%
V1v2 :

. 8.30% 7.90% 9.10% 8.20% 8.70% 9.50% 9.00%%
E3VI 7.50% 6.50% 8.00% 7.60% 7.90% 8.50%% 8.20%
E3V2 9.00%0 7.80% 9.30% 8.80% 9.10% 9.80% 9.60"
E3V3 8.7()“(,; 8.20% 9.50% 9.00% 9.30% 9.80% 9.70%
|
: S : ‘ —F 71 .
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combinations of these
(V3. V2V3. VIV2V3)
al number representing
e n the combined event.

s decision-making by
eral sources or projections to

:pendable forecast or
ston. The percentages indicate the level of certainty
from the information

ugh the LSTM and Bayesian Inference

his study presents a novel mcthod for predicting the
€ vehicle (EV) ch ¢ loud, which is a crucial
a t of oplimizing encrgy management at EV charging

stat:

ns. The core ot our approac

is a multi-input LSTM

del specifically cratted to torecast the charging load
demanded by clectric vehicles (EVs). By utilizing three
specific forecast parameters—temperature, humidity, and
obtained from the UCI database [50]., our
model was customized to etticiently analyze this data in

wind speed

order to produce accurate forecasts.The evaluation of
model performance was carried out using the widely
recognized mean absolute error (MAE) performance
metric, confirming the eftectiveness of our approach. The

anticipate the encrgy demand and determine the necessary
rev load for electric cars (EVs) within a specific

timeframe. The model's predictions were evaluated by
comparing the current energy demand with the projected
numbers

I'he recorded ener

v demand vulues for a period of ten
were compared to the anticipated
values generated by the LSTM model utilizing V1 input.

(5

consecutive hours

[he projected energy consumption was assessed using
historical data and weather-related information, which
formed the V1 input parameter. The graph below depicts
the comparison between the real energy demand and the
predicted energy demand using V1 input over a span of

10 hours
tual Energy Demand vs Forecast using V1
- «
e
i
e
¥ 3
’/:’ . |
-
N "
/2N
/ N
»

Fig 2: Prediction by taking into consideration the first
parameter tor LSTN model

2 X siviente ¢+ ‘
2) depiets the va

I. Th

ates) over a certain ten e
1ts the actual energy demand observed during

this specific time period. In contrast. the red dashed line depicts
the anticipated encrgy usage based on the LSTM model using
the VI input parameter. Over time. the expected energy demand
closcly matches the actual demand pattern. suggesting a reliable
prediction aligned with the observed encrgy requirements,
There are slight discrepancies between the observed and
predicted figures. which show that the model can accurately

represent changes in energy usage.

The closeness of the red dashed line to the blue solid line
demonstrates the efficacy of the LSTM model in utilizing V1
input to precisely predict the energy demand tor EV charging
within the specified timeframe. The objective of the LSTM
model is to forecast the energy consumption for electric cars
(EVs) within a specific time period using the second input
parameter (V2). A comparison was made between the current
energy consumption and the projected numbers in order to
assess the model's predictive precision. The graph illustrates the
hourly energy use (in KW) over the specified ten-hour
timeframe. The solid blue line depicts the real observed energy
demand during this time period. while the red dashed line shows
the predicted energy demand produced trom the LSTM model
using the V2 input parameter. Upon examining the graph. it is
evident that the projected energy demand closely mirrors the
actual demand pattern, suggesting a strong correlation between
the predicted and observed energy needs. Small discrepancies
between the actual and predicted values show that the model is
able to capture variations in energy consumption.

The close proximity between the red dashed line and the blue
solid line illustrates the etficacy of the LSTM model in
accurately forecasting the energy consumption for EV charging
within the given time period using the V2 input parameter.

Actual vs Forecasted Energy Demand

—a— Actual Energy Demand
~8- Foecasted Energy Demand (V2]
£
2
5
X
2.
]
B
$ 28
w
6
1 ) »
H 4 3 10
Trme thes]

Fig 3:Prediction by taking into consideration the second
parameter for LSTM model

The graph (Figure 3) presents a comparison examination of the
actual energy consumption. shown by the blue line. and the
anticipated energy demand based on the third input parameter
(V3) of our LSTM model. represented by the red dashed line.
The blue line represents the measured energy demand seen
during a sequence of time intervals, including variations in real-
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time power usage. The peaks and troughs in this line
illustrate the fluctuations in energy uyage. demonstrating
the inherent variability in energy demand. In contrast. the
red dashed  line indicates  the |projected  energy
LSTM
examination of past patterns recorded in the third input

consumption  obtained  trom  the model's
parameter (V3). Dilferences between the expected and
actual demand curves indicate discrepancics in cases
where the model's projections deviate trom observed
values. A stronger correlation betwieen the two lines
indicates greater precision in the model's predictions.
while substantial discrepancies suggest the need for
potential moditications or enhancements to improve the
model's ability to make accurate projections. This visual
comparison offers vital insights linto the model's
pertormance. facilitating the evaluation of its usefulness
in forecasting energy consumption using the third input
parameter.

Actual vs Forecasied Energy Demand (Third inpuf Parameter)

Ererqy Demand (xw)
B ¥ 5

L]

Fig 4: Prediction by taking into consi(Tcration the third
parameter for LSTM model

The comparative examination bctweet the actual energy
demand and the anticipated need. utilizing ditferent input
parameters (V1, V2. and V3) from the LSTM model,
provided valuable insights into the ’modcl's predictive
ability.

I. Forecast Using VI Input Parameter: ¢ The torecast
generated using the first input parameter (V1) showed a
reasonably accurate correlation with| the actual energy
demand. Nevertheless. there were discernible disparities
between the projected and actual demand. especially

during periods of high load.

2. Forecast Utilizing V2 Input Parameter: » The forecast
produced by utilizing the second input parameter (V2)
demonstrated a rather robust association with the actual
energy consumption, exhibiting less discrepancies in
comparison to V1. The model demonstrated a higher level
of accuracy in capturing the patterns. resulting in superior
performance in predicting energy use.

3. The utilization of the third input parameter (V3) for
forecasting led to torecasts that nearly matched the actual
energy demand. demonstrating a significant convergence

between the anticipated and observed values. The inclusion of
this input parameter clearly enhanced the model's capacity to
reliably forecast energy consumption. demonstrating promising

prospects tor enhanced precision in forecasting.

Overall. the model demonstrated ditferent levels of accuracy
and precision in predicting energy consumption. but all three
input parameters contributed to its predictive capability. The
third input parameter (V3) showed the highest accuracy in
predicting energy  consumption patterns.  emphasizing its
importance in improving the model's predictive ability. These
findings emphasize the significance of choosing suitable input
parameters  to  enhance  the LSTM  model's  predictive
performance when forecasting energy demand.

___ Companson of LSTM Results, Optimized Results, and Actual Energy Demand

- LSTM Rewts
Optimzed Results
actual Energy Demand

04

Energy Denwsnd

Fig 5: Comparative analysis of LSTM outcomes. optimized
outcomes. and actual energy consumption.

Figure Spresents a detailed comparison of three separate data
sets: the projected energy demands obtained from the Long
Short-Term Memory (LSTM) model, the improved findings
achieved through enhanced methodologies. and the real energy
usage recorded over a 24-hour period. The x-axis represents a
24-hour time period. with each hour displayed, while the y-axis
measures the energy usage in kilowatts (KW).

The dashed line in the LSTM Results represents the initial
projections generated by the LSTM model. These projections
are based on historical data and a variety of input elements,
including meteorological conditions.  with the goal of
forecasting the anticipated energy needs. The Optimized
Results (Solid Line) represent the improved energy demand
predictions. This optimization procedure entails utilizing
advanced approaches or models to improve the precision and
dependability of the initial LSTM forecasts.

The Actual Energy Demand (Dotted Line) represents the actual
energy consumption recorded during the same 24-hour period.
in contrast to the projected values. This dataset provides
accurate information on energy consumption, which is used as
a benchmark to assess and examine projected values.

Key findings obtained from this Comparative Analysis:

Examining the ditferences between the predicted values and the
real cncnﬁ_\' demand yields usetul information into the efficiency

e tional T ! FInrolls SuUStoms
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coasting algorithms, Trenables
nd possible deviations
he lorecas ) ling a portunity to assess the

wels and make required adjustments or

neeme S [ S b 1S.

i crucial instrument tor

Lhe comparison grapi serves as

cvoand rehiability ot the torecasting

evaluating the effic

models. [t provides valuable analysis of the advantages

and drawbacks of cach method. otfering guidance for

prospective improvements to optimize future predictions

and increase their precision in [urecasting energy usc.
6.Conclusion

Fhis work presents a new method that utilizes a multi-
imput LSTM model to estimate electric vehicle (EV)
charging load with high accuracy. This prediction is
crucial for optimizing encrgy management at charging
utilized temperature,

ctticiently

stattons.  Our model

wind speed forecast characteristics

hunmidity. and
obtained from the UCT database to accurately provide
DS-Theory to LSTM-
generated predictions by integrating inputs (1). (2). and

forecasts.  Applying increase
(3). The comparative investigation of various input
characteristics (V1. V2. V3) shown differing levels of
accuracy In forecasting energy consumption patterns.
Significantly. V3 exhibited the highest level of accuracy,
cmphasizing its crucial tunction in enhancing predictive
performance. These findings highlight the importance of
selecting the optimal mput parameters to maximize the
prediction capacity of the LSTM model. Moreover. the
assessment ol LSTM predictions against real energy use
throughout a 24-hour tumeframe enabled a thorough
examination. highlighting patterns and discrepancies and
valuable for improving future

ottering perspectives

[orecasting approaches.
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The article presents a novel information system for optimizing urban EV charging costs.
Algorithms for machine learning identify trends and make decisions in real time based on
patterns in diverse data sources. The criteria for the decision model include electricity
pricing, demand, driving habits and historical data. The analysis employs public data on
electricity pricing, energy consumption, temperature, and transportation habits. This article
compares three distinct strategies for charging Electric Vehicles (EVs): the Always Charge
(AC) model, the optimal charging strategy using Dynamic Programming (DP), and the gas-
only strategy. The optimization algorithm employs Q Learning with reinforcement
technique allows the system to learn and adapt to dynamic conditions by making decisions
based on past experiences and rewards (cost reductions). Deep Neural Networks (DNNs)
can identify complex patterns in various data sources (electricity pricing, demand, driving

habits) to predict optimal charging times. The results indicate that the AC model achieved
significant cost reductions during the summer, ranging between 28% and 74% across
vehicles. The optimal charging strategy based on dynamic programming achieved
extraordinary summer and winter median gains of 95% and 88%, respectively. Particularly,
the Deep Neural Network (DNN) approach showed promise, approximating the global
optimum attained by DP. Standard machine learning techniques were used to evaluate the
system, and the results were promising. EV charging station operators can use it to

‘ dynamically adjust charging prices based on real-time electricity costs and demand.

1. INTRODUCTION |

Develop the standards that will serve as the foundation for
the decision-making model that will be used to regulate the
price of Electric Vehicles. In this post, we examine how these
variables could be incorporated into a decision-making model
to keep the cost of recharging Electric Vehicles under control.
A collection of these variables is called an information system
[1]. Public charging stations are crucial to facilitate EV use,
but fluctuations in electricity prices and unpredictable user
demand can lead to inefficiencies and high charging costs.
This significantly impacts both individual electric vehicle
owners and the utility companies that manage the grid. The
system uses a combination of public and user-specific data to
develop an accurate picture of charging needs and costs.
Public data sources include fluctuations il? electricity prices
throughout the data, historical pattern of energy consumption,
local weather data (temperature), and transportation data
reflecting typical driving habits of users [2].

An information system (IS) that can sort through real and
varied data using Machine Learning (ML) ﬁcchniqucs in order
to detect trends and make effective judgments in real time.
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This would allow us to make decisions more quickly. Examine
actual and varied data using machine learning algorithms to
find patterns that will subsequently be applied to make real-
time decisions successfully [3]. One of the ways to build with
discrete time intervals of data, such as electricity pricing and
demand, is to create a lagged array that may be used to handle
several time series variables at the same time. Databases that
include information to learn from are a unique feature of data-
driven models [4]. The criteria for constructing the decision-
making model to regulate electric vehicle charging costs will
include factors such as electricity pricing, demand, and
optimization methods, aiming to reduce overall expenses
while ensuring efficient charging.

Limited data sources incorporate a wider range of data,
including electricity pricing, demand, driving habits, and
historical information. Static optimization is a traditional
approach that may not adapt to dynamic factors. This system
uses real-time data for continuous decision making.
Suboptimal algorithms, while Dynamic Programming offers
an optimal solution, it might be computationally expensive.
The proposed approach explores Q-learning with
reinforcement learning for a potentially more scalable solution
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2. LITERATURE REVIEW

Machine learning techniques to analyze real and diverse
data, allowing real-time trend detection and effective decision-
making in the management of electric vehicle charging
operations. The development in creating a lagged array of
discrete time intervals, incorporating multiple time series
variables related to electricity pricing and demand. This
approach enables the comprehensive handling of complex
factors and facilitates the identification of patterns crucial for
informed decision-making [6]. Data-driven models used
databases rich in relevant information, allowing continuous
learning and adaptation. The selection of relevant data for the
training process is vital to ensure the effectiveness of the
solution in managing electric vehicle charging costs.

The decision model considers factors such as electricity
prices, demand, driving habits, and historical data. Public data
on electricity pricing. energy consumption, temperature, and
transportation habits are used in the analysis [7]. Adil et al. [8]
proposed machine learning by analyzing various data sources,
machine learning algorithms will identify ideal locations for
stations, considering factors like traffic patterns, energy
demand, and existing infrastructure. The economic framework
of Stackelberg game theory models the interaction between
charging station operators and electric vehicle users. Allows
for the setting of optimal pricing strategies that encourage
station usage while maximizing profits for operators.

Azzouz and Hassen [9] proposed that an growing popularity
of Electric Vehicles (EVs) introduces a challenge: optimizing
charging schedules to minimize costs and strain on the power
grid. This paper explores a solution using deep-reinforcement
learning (DRL). Unlike centralized approaches, this method
offers a decentralized strategy for charging Electric Vehicles.
The article investigates how DRL can recommend optimal

charging times for individual Electric Vehicles considering
factors such as electricity prices, battery levels, and historical
data. This approach aims to reduce charging costs for EV

owners while providing flexibility and potentially mitigating

erid overload issues.

3. PROPOSED METHODOLOGY

Figure | shows the Proposed Architecture. Various publicly
available datasets on costs, power demand,
residential and business load profiles, temperature, and so on
are currently available for use by the public [10]. As a result,
there are currently only a few real-world data sets that can be
used to study vehicle driving habits and no detailed data set
that can be construct  spatio-temporal models
connected to the charging of a large EV fleet.

Using data from a variety of surveys, we can compute the
amount of energy used. the amount of power needed, the price
of electricity, and the price of gasoline. Due to the fact that we
do not have all of these databases from the same city and
country, since it 1s preferable to capture these variables in the
same location where a vehicle is used, we make the following
assumptions

(1) This data set is not affected by the electricity rate.

(2) The price of electricity is closely related to the amount

of electricity consumed

electricity

used to
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For the same distance driven, gasoline costs more than

electricity.
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Figure 1. Proposed architecture

Data on driving habits and electricity prices collected for
these studies, while not coming from the same location,
provide valuable information about how Electric Vehicles
handle charging. The following are the databases that were
used in the experiments:

We used data available online from the Waterloo Weather
Stationl to estimate the outside temperature [11]. In the
Canadian city of Winnipeg, 17 different conventional vehicle
GPS-based usage information was collected. Despite the fact
that it does not perfectly reflect the cost of electricity for
Ontarians, it is a reliable predictor of the hourly price of
electricity. HOD is the total of all hourly loads from the I£SO-
administered market in Ontario. The HOD is calculated on a
daily basis. Last but not least, the Ontario Ministry of Energy
publishes weekly averages for the price of normal unleaded
gasoline throughout the province. This database can be used to
calculate the true cost of gas-powered transportation.

3.1 Univariate analysis

Analysis in the frequency domain and other fundamental
statistical methods are the subject of univariate analysis. We
quantify the central tendency and the dispersion with the mean
(the first statistical moment) and the variance (the second
statistical moment), respectively. The disproportion between



extremes and mean is quantified by the coefficient of skewness
of the sample. The histogram is perfectly symmetrical, which
indicates that there is no skewness. If the skewness is positive,
then more values are below the mean than above it, and if it is
negative, then more values are above it. The level of peakiness
in a histogram can be quantified by calculating the
dimensionless sample coefficient of kurtosﬁls (fourth statistical
moment). For this purpose, we will use the number of three,
which is the mean of a normal distribution [12].

In Table 1, analysis in the frequency domain and other
fundamental statistical methods are the stject of univariate
analysis. We quantify the central tendency and dispersion with
the mean and variance, respectively. The disproportion
between extremes and mean is quantified by the coefficient of
skewness of the sample. The histogram is perfectly
symmetrical, which indicates that there is no skewness. If the
skewness is positive, then more values are below the mean
than above it, and if it is negative, then moge values are above
it. The level of peakiness in a histogram can be quantified by
calculating the dimensionless sample coefficient of kurtosis.
For this purpose, we will use the number o{ three, which is the
mean of a normal distribution [13]. Figure 2 displays the
Graph of statistical values of the dataset. of the data set.

(1) Initialize the system and data sources:

e Load the data set containing electricity prices, demand,
driving habits, and historical data.

e Load public facts on electricity pricing, power use,
temperature, and driving behaviours.

The objective is to minimize charging #osts, and knowing
the real-time or predicted electricity prices is crucial. The DRL
model can use these data to identify periods with lower
electricity rates and recommend charging during those times.
past electricity price trends, user charging habits, and
historical demand in the power grid. Analyzing these data
helps the DRL model predict future patterns and make
informed decisions about charging schedules. It might also
include past charging cycles of the speciﬁo‘ EV to account for
battery degradation and charging efficiency variations.

(2) Perform data pre-processing and analysis:

e Perform necessary data preproceﬂ‘sing and feature

«™, engineering.

e Handle missing values, outliers, and categorical variables.

» Normalize or scale the numerical features, if required.

e Partition of the data set into test and training sets.

e Apply univariate and multivariate analysis techniques to
investigate data set complexity and gain insight.

e Explore the linear connections and periodicity between
trip distances and vehicle energy use.

(3) Select a random forest machine learning algorithm for
optimizing the charging strategy:

e model = RandomForestRegressor()

(4) Initialize the machine learning model with chosen
hyperparameters:

o Set the model's hyperparameters learning rate.

Define the hyperparameters to tune and their possible values.

param_grid =

'n_estimators': [50, 100, 200],

‘max_depth": [None, 5, 10],

min_samples_split": [2, 5, 10],

'min_samples_leaf': [1, 2, 4]

(5) Train the machine learning model:

e Fit the chosen algorithm on the training dataset.

o Adjust hyperparameters using grid search techniques.

Grid_search = GridSearchCV (estimator=model,
param_grid=param_grid, cv=5)

grid_search.fit(X_train, y_train)

e Feed the input features (X _train) and target variable
(y_train) to the model.

Update the model's parameters iteratively to minimize the
loss or maximize the objective function.

e Apply gradient descent, backpropagation, or other
optimization techniques specific to the chosen algorithm.

(6) Predict the charging strategy:

e Use the trained model to predict the optimal charging
strategy based on input features such as electricity pricing,
demand, driving habits, and historical data.

(7) Apply the The Principal component analysis (PCA):

e Use PCA to evaluate the variables of electricity price,
demand, temperature, and distance.

e Determine the relevant aspects and preserve the data
variance using PCA.

Table 1. Statistical values of datasets

Mean _ Standard Deviation  Skewness  Kurtosis Minimal Median Maximum
5.62 10.26 -0.28 1.17 -27.55 6.24 31.2
(8) Perform clustering:
30 e Apply clustering techniques to reveal data set groupings
" and seasonal variations.
5 e Analyze the clustering results to understand pricing
he options and seasonal changes.
(9) Apply machine learning algorithms for prediction:
5 e Train machine learning algorithms using the dataset to
predict charging trends.
e Evaluate the accuracy of the predictions.
-10 i s " :
(10) Optimize charging techniques and reduce costs:
20 e Utilize the predictions of the machine learning algorithms
to optimize charging techniques.
Y 1L S S S ; o Adjust the charging strategy based on real-time trends and
Mean Standard Skewness Mininat N patterns.

Deviation Kurtosisi Features Median

Figure 2. Graph of dataset statistical values
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(11) Evaluate the accuracy and efficiency of the system:
e Calculate evaluation metrics such as mean squared error,
accuracy.
| WM L
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(12) Adapt to changing conditions and enhance charging
efficiency:

e Utilize electricity costs, power consumption, load profiles,
and temperature data to adapt the system to changing
conditions.

 Enhance the charging efficiency by adjusting the charging
strategy based on the seasonal charging behavior and energy
usce.

(13) Evaluate the system performance:

e Measure the accuracy of the system's predictions and
adjustments to seasonal changes.

e Assess the reduction in charging expenses compared to
traditional approaches.

Data quality and data availability and
granularity, data relevance, and bias. The algorithm begins by
initializing the system and loading the required data sources,
including a dataset with electricity prices, demand, driving
habits, and historical data, as well as public facts related to
prices, power use, temperature, and driving
behaviors. Data and analysis are then
performed, which involves handling missing values, outliers,
and categorical variables, as well as normalizing or scaling
numerical features [14]. The data set is split into training and
testing and univariate and multivariate analysis
techniques are applied to gain insights into the data set's
complexity. The algorithm the Random Forest
Regressor as the machine learmning algorithm for optimizing
the charging strategy. The model is initialized with chosen
hyperparameters and a grid search is used to tune the
hyperparameters. The model is trained on the training data set
and the input features and target variable are fed to the model.
The model parameters are updated iteratively to minimize loss
or maximize the objective function. The trained model is then
used to predict the optimal charging strategy based on the
input characteristics, considering the price of electricity,
demand, driving habits, and historical data. Principle
Component Analysis (PCA) is applied to evaluate the
variables of electricity price, demand, temperature, and
distance and determine their relevance. Univariate analysis
probably refers to analyzing each dataset (electricity prices,
battery levels, etc.) independently. This can provide valuable
information before feeding them into the DRL model.
Statistical Significance: Statistical tests can determine whether
the observed trends in each data set are statistically significant
or simply due to random chance. This helps to identify reliable
patterns from which the DRL model can leam. Insights on
Individual Variables Analyzing each variable helps to
understand its range, distribution, and potential outliers. For
example, analyzing historical electricity prices might reveal
peak and off-peak hours, informing the DRL model on cost-
effective charging times.

Clustering techniques are used to identify groupings of data
sets and seasonal variations, with a focus on understanding
pricing options and seasonal changes [15]. Additional machine
learning algorithms are trained to predict charging trends and
their accuracy is evaluated. The algorithm optimizes charging
techniques taking advantage of
predictions from machine learning algorithms and adjusting
the charging strategy based on real-time trends and patterns.
The system's and efficiency in sorting and
recognizing trends in varied data sources are evaluated using
evaluation metrics such as mean squared error and accuracy.

consistency,

clectricity
pre-processing

Sets,

selects

and reduces costs by

accuracy
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The system adapts to changing conditions and improves
charging efficiency by using electricity costs, power
consumption, load profiles, and temperature data. The
algorithm evaluates the system performance by measuring the
accuracy of its predictions and adjustments to seasonal
changes, as well as assessing the reduction in charging
expenses compared to traditional approaches [16]. The
algorithm provides a comprehensive framework for
developing and evaluating a machine learning-based charging
strategy optimization system. Overall, the algorithm
encompasses the necessary steps to build and evaluate a
machine learning-based charging strategy optimization system.
It uses data analysis, machine learning algorithms,
hyperparameter tuning, and evaluation metrics to improve
charging efficiency and reduce costs in real-world scenarios.

3.2 Optimization

When an electric vehicle is plugged in, the smart charging
optimization process decides what to do at when times (e.g.,
every |5 minutes) to maximize efficiency and minimize the
owner's energy bill. Optimization is conducted using
reinforcement  learning. Optimization using Q learning
implementation.By integrating reinforcement learning with Q
learning, we can optimize the charging judgments of Electric
Vehicles (EVs) at a charging station. In this scenario, the
environment is the EV charging station and the agent (EV)
learns when to charge to minimize costs and maximize
efficiency. The goal is to determine the optimal charging
policy that minimizes the cost of charging an electric vehicle
(EV), taking into consideration the time-of-use electricity
pricing structure and the state of charge (SoC) of the EV
battery [17, 18].

State (s): The SoC of the EV's battery and the current time
interval can represent the system's state.

Action (a):The action represents the charging rate or the
amount of energy the electric vehicle will absorb during the
current time interval.

Reward (R):The reward can be a function of the charging
cost, the battery state (such as preventing overcharging or
undercharging), and any other relevant factors.

Q-value function (Q(s, a)):The Q-value function represents
the anticipated cumulative reward the agent will receive by
taking action 'a' in state's' and subsequently adhering to the
optimal policy.

Using the Q-learning update formula, the Q-value function
can be updated.

Q(S,a)=Q(s,a)to*[R+y*(Q(s a )-Q(s.a)) | (1)

- Q(s, a) represents the Q value for state s' and action a'.

- is the learning rate, which determines how frequently the
agent revises the Q-value in light of new experiences. It is a
numeric value between 0 and 1.

- R is the immediate recompense the EV receives for
performing action a in state's.

- The discount factor that determines the value of future
rewards is. It is a numeric value between 0 and 1.

- max{Q(s', a')) returns the maximum Q-value for the next
state's' (s') across all potential actions a.

- Q(s', a') is the Q-value for the next state's' (s') and action a'
that the agent chooses in accordance with its policy.



3.3 Exploration-extraction technique

An epsilon-greedy strategy is utilized to strike a balance
between investigating new charging strategies and utilizing
current knowledge. The agent chooses the action with the
highest Q-value with a probability of (1 - ) (exploitation) and
a random action with a probability of (exploration). As the
agent gains more experience and acquires more knowledge,
can be lowered over time to gradually transition from
protection to exploitation.

3.4 Agent

During numerous charging sessions or episodes, the agent
(EV) interacts with the station's environment. Throughout
each episode, the agent updates its Q values based on the
environment's rewards. As training progresses, the agent
progressively uses the learned Q valufs to make better
charging decisions. Initially, the agent explores various
charging strategies, but as training progresses, the agent
increasingly uses the learned Q-values to make better charging
decisions.

3.5 Optimization algorithm

(1) Initialize the Q value function Q(‘s, a) with random
values.

(2) Observe the current state's'.

(3) Select an action a using the epsilon-greedy strategy.

(4) Execute action a in the charging station environment and
observe the reward 'R' and the next state's'.

(5) Update the Q-value using the Q-learning update formula.

(6) Set the current state 's' to the next state 's".

(7) Repeat steps 3 to 6 for multiple charging sessions.

Using reinforcement learning, Q-leaming, and an
exploration-exploitation strategy, an electric vehicle (EV) can
learn an optimal charging policy that minimizes costs and
maximizes efficiency over time [19, 20], This enables the
electric vehicle to adapt to fluctuating electricity prices and
charging demands, allowing it to make better charging

 Judgements in real-world situations.

4. EXPERIMENTAL AND RESULTS |

The cost goal factor is a mathematical equation that tells you
what to do when the vehicle is connected to a charging station
(Sc) and when it is not (Su). The cost func(Jion is expressed as
follows when the vehicle is connected:

Sc(t) = b(t) = c(t) * Ech(Soc(t)) *n(1 — v) ()
where, b(t) is the decision variable representing the charging
action at time t (1 for charging, 0 for standby).

C(t) is the cost factor, which at time t may include the price
of electricity, the demand, or other pertinent parameters.

The charging rate may vary according to the current state of
the battery.

Represents the efficacy of the charging process, ranging
from O to 1. The discount factor modifies the cost function to

accommodate for special circumstances. The equation
represents the cost incurred when the vehicle is turned in,

taking into consideration the charging decision, electricity cost,

energy supplied to the battery, charging efficiency, and any
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other relevant factors. It can be modified by designating
specific values or incorporating additional terms in accordance
with the problem's specific context and requirements. In our
approach, we suggest using a straightforward threshold-based
rule (TBR) that considers the electricity price and the current
charge level. The threshold is computed using a sigmoid
function:

f(x,a,b) = 1/(1 + exp[—a(x — b)]) 3)
where, x represents the current charge level. a and b are
parameters that can be optimized using the CMA-ES method
or any other optimization technique. exp[] denotes the
exponential function. The sigmoid function helps to determine
the threshold on the basis of the present level of charge. The
sigmoid function transitions between 0 and 1 as the charge
level (x) approaches the value of the parameter b, allowing a
progressive change in the decision based on the electricity
price. Taking into account the objective function to be
optimized, the optimized values of parameters a and b can be
obtained using any applicable optimization algorithm.

Using the formula, we define a threshold rule that adapts to
the current charge level and electricity price, enabling us to
make decisions based on the sigmoidal relationship between
these variables.

1(charge if cel(t) < f(x,a,b)

el = { 0 (standby)otherwise

4)

where, Cel(t) represents the normalized electricity price at
time t. X represents the state of charge, SoC(t). f(x. a, b) is the
sigmoid function defined as: f(x, a,b) =1/ (1 + exp[-a(x - b)]).
In this formulation, if the normalized electricity price, Cel(t),
is less than or equal to the threshold calculated using the
sigmoid function f(x, a, b), the decision variable a(t) is set to
1, indicating that the vehicle should be in the charging mode.
Otherwise, if Cel(t) is greater than the threshold, a(t) is set to
0, indicating that the vehicle should be in standby mode. The
decision rule allows adaptive charging decisions based on the
interaction, enabling efficient management of the charging
process.

Table 2. Total and maximum one-way distance traveled by
vehicles during the evaluation window (in kilometers)

Summer Winter

Total Max Trip Total Max Trip
Distance Distance Distance Distance
2317.09 14.65 1087.34 10.35
934.47 25.78 2837.21 16.57
1639.85 29.12 3481.95 20.43
2857.43 20.92 546.06 11.89
763.77 18.45 2359.25 15.28
2015.96 12.34 970.11 14.46
3339.07 21.78 3947.32 28.75

1654.2 16.15 3094.59 19.31
1076.45 29.89 1764.77 12.97
2418.11 17.26 3812.88 22.51
2890.98 2243 1490.15 26.96
594.13 19.63 4092.75 18.14
3368.87 28.57 1312.25 13.45
1879.62 15.74 2785.39 17.83
4137.58 23.68 760.28 10.92
2191.45 13.97 2069.51 1571
1278.86 26.41 3034.47 12.32
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Figure 3. Total and Maximum distance travelled
Table 3. The 17 vehicles' average improvement (in

percentage) of the 17 vehicles over the standard 10-bin
scheme at each t during the summer and winter training

periods
Summer — L 30 50 140

X SD X SD X SD X SD

15 2.83 0.2 3.12 0.25 3.92 0.27 4.26 0.22

30 576 295 641 3.12 6.84 3.3 8.15 3.18

60 092 1.08 1.19 1.04 1.25 1.05 1.42 1.03

___ Winter X SD X SD X SD X SD
15 2.54 0.24 3.12 0.27 4.42 0.22 4.57 0.25

30 6.02 3.1 6.38 3.1 6.61 3.05 7.99 7.99
60 0.74 0.66 0.81 0.68 0.93 0.67 1.04 1.04

Figure 3 discusses about Total and maximum distance
traveled. Table 2 shows the total and maximum one-way
distance traveled by vehicles during the evaluation window (in
kilometers). Table 3 summarizes the 17 vehicles' average
improvement (in percentage) over the standard 10-bins
scheme at each t during the summer and winter training

periods.

4.1 Q Learning

Dynamic programming enables optimal decisions to be
made on historical datasets because all vehicle and There is a
historical record of environmental information, including

projected values. Agent: the DRL model acts as the agent,
making decisions about charging schedules. State (S): current
situation, including factors such as battery level, electricity
price, and time of day. Action (A): the possible charging
charge

"non

decisions the agent can make, such as "charge now,

e e S S
TR A e

& 4
ki .i0 BEU
SD Mean SD
Q 0
®{3 ®30 60

later," or "don't charge. Reward (R): the numerical feedback
signal the agent receives based on the outcome of its action. A
positive reward signifies a good decision (for example,
charging during off-peak hours), while a negative reward
indicates an undesirable outcome (for example, charging
during peak hours). Value Q (Q (S, A)): the future estimated
reward the agent expects to receive by taking action A in state
S. The DRL model learns and updates these Q-values over
time. Research applies dynamic programming to the tagging
of historical databases in the state-space format described
above. These annotated data, along with standard supervised
learning algorithms, can be used to make decisions in real time,
such as the optimal time to charge a car.

Figure 4 explained both summer and winter training, the
average cost per bin.

Pseudocode:

Initialize Q(S, A) for all states (S) and actions (A) with a
small value (e.g., 0)

Loop:

Observe the current state (S)

4.2 Dynamic programming

To formulate the Dynamic Programming {(DP) model for
optimizing electric vehicle (EV) charging, we define the
decision model's hyperparameters. The objective is to
maximize the cost savings achieved by the AC model
compared to the gas-only strategy. Electric Vehicles (EVs)
have gained increasing popularity due to their eco-friendly
nature and potential cost savings over traditional gas-powered
vehicles. Efficient charging of Electric Vehicles can
significantly impact cost reduction and energy utilization. To
address this challenge, we employ the dynamic programming
(DP) model, a powerful technique for solving complex
optimization problems.

The objective of the DP model is to maximize the cost
savings achieved by employing an Always Charge (AC)
strategy for EV charging. We compare this strategy with a gas-
only approach, which serves as the baseline. The AC model
charges the EV when parked and the battery is not full,
considering  electricity  prices and  vehicle-specific
characteristics. The DP model represents the charging process
as a sequence of discrete time steps. Each time step is
associated with a State of Charge {SoC), which represents the
battery's current energy level. The DP algorithm selects
actions at each time step, determining when and how much to
charge the EV, to optimize cost savings.

|

Mean

30 100

Summer ®]5 22 m6&0

Figure 4, For both summer and winter training, the average cost per bin
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The cost function in the DP model captures the economic
impact of charging decisions. It considers factors such as
electricity prices, distance traveled, and battery capacity. The
goal is to minimize the overall cost of charging Electric
Vehicles while ensuring sufficient energy for daily usage. The
DP algorithm uses the Bellman equation, a recursive equation
that expresses the value of a state as the expected sum of future
rewards. In our case, the value function represents the cost
savings achieved by following a specific charging strategy
from a given SoC at a specific time step.

The DP algorithm starts at the final time step (e.g., end of
the day) with a fully charged battery and computes the optimal
cost savings for each SoC level. Then it moves back in time,
calculating the cost savings at each time step based on the
optimal decisions made in future time steps. This process
continues until the initial time step (for example, the beginning
of the day) is reached. The DP model's outputs are the optimal
charging decisions for each time step, allowing the EV to
achieve maximum cost savings during the day. The results
demonstrate the efficiency of the AC strategy compared to that
of the gas-only approach. The cost savings of the AC model
are summarized in Table 4 for different EVs under various
scenarios.

Table 4. Results for the models (a) Summer (b) Winter

(a) Summer

S.No Season DNN KNN SNN TBR
1 Winter 095  0.75 0.9 0.7
2 Winter 093 0.78 0.88 0.65
3 Winter  0.91 0.8 0.85 0.68
4 Winter 094 0.77 092 0.72
5 Winter 096 0.76 0.89 0.73
6 Winter 0.9 0.79 0.87 0.71
7 Winter 092 0.74 091 0.69
8 Winter 093 0.72 0.86 0.74
9 Winter  0.95 0.75 093 0.76
10 Winter 0.9 0.71 0.85 0.67
11 Winter  0.91 0.79 0.88 0.68
12 Winter 094 0.73 089 0.71
13 Winter  0.93 0.75 091 0.73
14 Winter  0.92 0.7 0.86 0.67
15 Winter 096 0.78 0.89 0.75
16 Winter 0.9 0.72 0.87 0.68
17 Winter  0.91 0.76  0.88 0.7

(b) Winter

S.No Season DNN KNN SNN TBR
1 Summer 097 0.79 093 0.72
2 Summer 0.95 0.75 091 0.68
3 Summer  0.92 0.8 0.88  0.69
4 Summer 096 0.78 094 0.71
5 Summer 0.98 0.77 0.92 0.7
6 Summer 0.91 0.79 089 0.73
7 Summer 0.93 0.76 091 0.71
8 Summer 094 0.72 0.87 0.68
9 Summer 0.97 0.75 0.93 0.7
10 Summer 0.91 0.7 0.86 0.67
1l Summer  0.92 0.78 0.89 0.68
12 Summer  0.95 0.73 0.9 0.71
13 Summer 0.94 075 092 0.73
14 Summer 0.93 0.71 0.87 0.67
15 Summer 0.98 0.79 093 0.75
16 Summer 091 0.72 0,88 0.68
17 Summer  0.92 0.76  0.89 0.7

The Dynamic Programming model proves to be a powerful
tool for optimizing electric vehicle charging strategies. By
incorporating various parameters and constraints, such as
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electricity prices, battery capacity, and travel distances, the DP
algorithm effectively determines the optimal charging
decisions. The AC strategy emerges as a cost-effective
solution that yields substantial savings over the gas-only
approach. Implementing the DP model in real-world EV
charging scenarios holds great promise for sustainable and
economically efficient transportation. Further research and
development in dynamic optimization techniques can lead to
even more advanced and environmentally friendly EV
charging solutions.

4.3 Threshold-Based Rule (TBR) for electric vehicle
charging optimization

In our approach to optimize Electric Vehicle (EV) charging
decisions, we propose using a simple Threshold-Based Rule
(TBR) based on the present charge level of the EV's battery
and the price of electricity. Using a sigmoid function that
computes a threshold value, the TBR determines whether the
EV should be in charging mode or in standby mode.

The sigmoid function, denoted as f(SoC, pl, p2), is given
by the following formula.

1
(1 + exp[—p1(SoC — p2)])

f(SoC,p1,p2) = (5)

pl and p2 are parameters that must be optimized using the
CMA-ES (Covariance Matrix Adaptation Evolution Strategy)
method. The SoC represents the current state of charge of the
EV battery. Equation 3 defines the objective function to
optimize these parameters.If Cel(t) is less than f{SoC(t), p1,
p2), the electric vehicle will be charging mode (a(t) = 1). If
Cel(t) is greater than f (SoC (t), p1 and p2), the EV will enter
standby mode (a(t) = 0).

To derive the TBR policy, we first examine the sigmoid
function f(SoC, pl, p2). The sigmoid function converts the
value of the SoC to a number between 0 and 1. When SoC
approaches p2, f(SoC, pl, p2) approaches 0.50. As SoC
increases or decreases relative to p2, f(SoC, pl, p2)
approaches 1 or 0 respectively.

In the charging decision formula, the normalized electricity
price Cel(t) is compared with £ (SoC (t), p1, p2) using the Cel(t)
normalization factor. If Cel(t) is less than or equal to f{SoC(t),
pl, p2), it indicates that the price of electricity is relatively low
or within an acceptable range, and charging the electric vehicle
is cost-effective. The electric vehicle will be set to charging
mode (a(t) = 1) in this case.

Alternatively, if Cel(t) is greater than f(SoC(t), p1, p2), it
indicates that the price of electricity is relatively high and it
may be more cost-effective to refrain from charging the
electric vehicle. Consequently, the EV will enter standby
mode (a(t) = 0).

The parameters of the sigmoid function pl and p2 are
optimized using the CMA-ES method, which iteratively
searches for the values that result in the greatest performance.
This optimization process enables the TBR policy to adapt to
various charging scenarios and achieve a cost-effective and
efficient charging strategy for the electric vehicle.

4.4 k-NN to optimize electric vehicle charging

We employ the k-NN algorithm in our approach to
optimizing electric vehicle (EV) charging decisions. Let S
represent the state of the EV and A represent the action (charge
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or standby) performed by the EV in that state. The k-NN
algorithm is implemented as follows:

e Define a distance metric, such as the Euclidean distance,
to quantify the degree of similarity between states. Smaller
distances indicate greater similarity between governments.

e Create the training dataset, which consists of pairs {S_i,
A_i) in which S_i represents the state and A_i is the action
conducted in that state. Using dynamic programming to
determine the optimal charging decisions for various states
yields the training dataset.

e Given a new state S, using the defined distance metric,
locate the k nearest neighbors in the training data set. The k
nearest neighbors are the k states in the training data set with
the shortest distance from the newly introduced state S.

e Determine the action A for the new state S based on the
majority vote of its k closest neighbors. If the preponderance
of the k closest neighbors are in charging mode, the new state
S will be assigned to the charging action. If not, it will be
delegated to the standby action.

T'hrough cross-validation, the optimal number of neighbors
k for the k-NN algorithm is determined. Cross-validation is a
technique used to evaluate the performance of an algorithm by
dividing training and test datasets into numerous subsets.

Deriving k-NN for EV Charging Optimization: The k-NN
algorithm for EV charging optimization is derived from the
classification principles underlying the dynamic programming
approach to charging decisions. Using the results of dynamic
programming to construct the training dataset, the k-NN
algorithm capitalizes on the knowledge of optimal charging
actions for various states

When encountering a new state S, the k-NN algorithm
identifies its k nearest neighbours in the training data set.
These neighbouring states have exhibited comparable taxation
practices in the past. The algorithm allocates the new state to
the most probable charging action by taking the majority vote
of the charge/standby actions of these neighbours.

Then cross-validation is used to evaluate the efficacy of the
k-NN algorithm and determine the optimal value of k. Cross-
validation identifies the optimal k-value for optimal charging
decisions and the overall optimization of electric vehicle
charging operations by evaluating the algorithm in different
subsets of the training data set

4.5 Small neural network with clustering and feature
selection

In our approach to optimize Electric Vehicle (EV) charging
decisions, we suggest a two-layer SNN that takes advantage of
both clustering and feature selection. The output layer is linear,
while the hidden layer uses a sigmoid transfer function. The
network is taught to function by employing the Levenberg-
Marquardt algorithm.

We start by using clustering to pick a small but fairly
representative subset of the data in the data set. The clustering
method collects data points that share similarities and then
reduces the resulting dataset, making it easier to train the
neural network.

l'o further improve the SNN's performance, we employ a
sequential step-by-step procedure called Backward Greedy
Selection to eliminate variables (features) that either degrade
or do not the neural network's
performance. The goal of this feature selection procedure is to
keep only those characteristics useful for making a price
determination

substantially 1mprove
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First, the sigmoid transfer function () is defined for the
SNN's hidden layer as follows:

il
(1+exp(-x))

o{x) = {6)
Here, x represents the input to the hidden layer, which is the
weighted sum of the inputs from the previous iayer.

4.5.1 Linear output function

The linear output function preserves the weighted sum of
the inputs from the hidden layer without applying any
activation function, making it suitable for regression tasks.

4.5.2 Levenberg-Marquardt Algorithm

The Levenberg-Marquardt algorithm is used to train the
SNN. It is an optimization algorithm commonly employed for
nonlinear least-squares problems. The algorithm minimizes
the difference between the predicted network output and the
actual target output by adjusting the weights during training.

The Backward Greedy Selection is a feature selection
method that iteratively removes less informative features from
the data set to enhance the performance of the neural network.
The process involves the following steps:

o Start with the complete set of features.

e Train the SNN on the dataset with all the features included.

 Evaluate the SNN's performance.

e Remove the least significant feature (based on some
performance metric) from the dataset.

e Retrain the SNN with the reduced set of features.

e Repeat steps 3 to 5 until the desired level of performance
improvement is achieved or a stopping criterion is met.

4.6 DNN to optimize the charging of Electric Vehicles

DNN offer the advantage of learning a hierarchical
representation of the data, in contrast to shallow neural
networks SNN Learning complicated associations from a wide
range of interdependent variables is made possible by the
hierarchical structure represented by a deep neural network's
layers of neurons. Due to the high correlational strength,
DNNs are particularly suited to investigate the strong
correlation found in our complex dataset, which includes data
from all cars.

A total of 508 input neurons, four hidden layers of 256, 96,
64, and 32 neurons, and a single output neuron representing
the charging action (a(t)) make up the DNN architecture.
Activation Functions: Each layer's activation function is the
Exponential Linear Unit (ELU), except for the output layer,
which uses the softmax function. The ELU activation function
is selected due to its ability to effectively manage negative
inputs and mitigate the vanishing gradient problem during
training, thereby enabling faster and more stable convergence.

Batch Normalization: To further promote convergence and
prevent internal covariate shift, after each entirely connected
layer, a batch normalization operation is added. By
normalizing each batch's input during training, batch
normalization stabilizes the training process and enables the
network to acquire knowledge more efficiently.

The DNN is trained using the adaptive stochastic gradient
descent (Adagrad) method. During training, Adagrad modifies
the learning rate for each parameter based on the historical
gradients of that parameter. This adaptability enables Adagrad
to enhance and accelerate convergence, particularly when
working with sparse data.



The ELU is a unit of length that is
exponent. ‘
For a given input x, the activation funTion of the ELU is

roportional to the

defined as follows:

ELU(x) = x,forx =0, for x <i0 (7)
\

x is a hyperparameter that determines tFne function's slope
for negative inputs.

The softmax function is used to convert the logits (raw
outputs) of the previous layer into a probability distribution in
the output layer. The softmax function for a given vector z is

defined as

softmax(z_i) = exp(z_i) /%.(z_j) fd‘r all j (8)

The output of the i-th neuron in t ‘c output layer is
represented by z_i. exp denotes the expoxl:ntial function. z i
is the i-th element of the input vector z.

The sum in the denominator runs over

‘rll elements z_j of
the input vector z.

S. DISCUSSION

5.1 Always charge model ‘

|

The research compares the cost savings achieved by three
distinct charging strategies for Electric Vehkcles: an AC model
(Assumption: Vehicle charges when parkeh and battery is not
full), an optimal charging strategy using DP and a gas-only
strategy. The results are summarized in Taiple 4, which shows
the cost of each vehicle in each of the three scenarios and the
savings in relation to the cost of petroleum. Summer Cost
Savings: The AC model achieves considerable cost savings in

the summer, ranging from 28% to 74% acr‘oss vehicles.

The simple AC strategy demonstrates remarkable efficiency,

obtaining median gains of 68% in the summer and 56% in the
winter, respectively. Low electricity prices on the market
significantly reduce the total energy cost of Electric Vehicles,
rendering the AC strategy cost-effective even when charging
during peak electricity prices. The DP-based optimal charging
strategy obtains impressive summer and winter median gains
of 95% and 88%, respectively. This indicates that additional
improvements can be made to close the disparity between AC
and DP strategies, bringing the cost savEngs closer to the
optimal benchmark. The article concludes by highlighting the
potential for significant cost savings in electric vehicle
charging via the AC paradigm, particularly ‘kiuring the summer
months. However, to match the efficacy of the DP-based
optimal charging strategy, further development is required.
Implementing more advanced optimization techniques could
result in greater cost savings and a more efficient use of
available energy resources for Electric Vehicles. Supervised
learning models are highly dependent on the quality and
relevance of training data. Reinforcement learning can be
computationally expensive and might require extensive
training time.

5.2 Machine learning models ‘

In this article, we compare the optimal pricing decisions
acquired by dynamic programming (DP) with those obtained
via several machine learning (ML) models. Figure 5 shows the
ratio of ML model savings to DP model sqvings, with values
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close to 1 reflecting efficiency levels that are comparable to
the global optimum achieved with DP. Performance of ML
Models: The DP-based optimal charging method is the global
optimum, but it is unworkable in practice since it demands
perfect knowledge of the future. On the other hand, ML
models offer effective pricing choices even when no further
data is available. Metrics like the Mean Squared Error (MSE)
can assess the accuracy of predicted charging schedules
compared to actual optimal schedules (known from
simulations or historical data). Additional metrics might
include cost savings achieved, reduction in peak grid demand,
and user satisfaction for a more holistic evaluation.

Mlodel Performance
1

z = DNN
# SNN
TBR

0 1

1 3 8 7 9 11 13 15417

Summer
(a)
Mode! Performance
1

0.8 (
06 | #DNN
£ | w

i
i % SNN

0.2
i TBR

0 £

1 32 5 7 9 11 13 15 17

Winter
(b)

Figure 5. Model gain for two seasons (a) Summer (b) Winter

DNN performs better: The Deep Neural Network (DNN)
method achieves outstanding results, with a gain ratio of 0.95
being typical. The DNN model is promising for optimizing EV
charging, as it can be easily implemented in practical, real-
world circumstances. Promising Actors: The average ratios for
the summer and winter sessions are 0.88 and 0.80, respectively,
demonstrating the efficacy of other methods such as shallow
neural networks (SNN). This demonstrates that even a low-
capacity model may be efficiently implemented with a
thorough preselection of input variables, allowing the creation
of driving habits and regular driving schedules, which are
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crucial for charge decisions. The KNN and TBR Approaches:
When comparing summer and winter gain ratios, the K-
Nearest Neighbors (KNN) and Threshold-Based Rule (TBR)
methods score 0.77 and 0.72, respectively. Even though they
cannot compare to the effectiveness of DNN and SNN, they
outperform rudimentary methods like the AC model by a wide
margin.

The evaluation indicates that the DNN approach is a

standout performer among the ML models, closely
approaching the global optimum found with DP. The SNN
method also shows strong performance, and both models are
viable alternatives to DP, given their operational suitability in
real-world scenarios. Even with lower-capacity models like
KNN and TBR, substantial efficiency gains are achieved
compared to simple strategies such as the AC model. The
findings suggest that ML-based charging strategies have great
potential for cost savings and efficient energy utilization in
electric vehicle charging operations.
Mean squared error (MSE): this metric measures the average
squared difference between the predicted charging schedule
and the actual optimal schedule (known from simulations or
historical data). Lower MSE indicates better model accuracy.
accuracy: This metric, when applicable (e.g., classifying peak
vs. off-peak hours), represents the proportion of correct
predictions made by the model. Cost savings: this metric
directly measures the financial benefit achieved through
optimized charging compared to a baseline strategy {(e.g.,
always charging). Grid demand reduction: this metric
quantifies the decrease in peak grid demand by optimizing
charging schedules, contributing to grid stability.

6. CONCLUSION

Optimize charging schedules for Electric Vehicles (EVs) to
minimize costs and improve efficiency. Compared three
charging strategies: Always Charge (AC), optimal charging
with Dynamic Programming (DP), and gas only. Evaluated
several machine learning (ML) models to predict optimal
charging times. These included Deep Neural Networks
(DNNs), Support Vector Machines (SVMs), K-Nearest
Neighbors (KNNs), and Time-Based Rules (TBRs). Analyzed
correlations between factors such as time of day (HOD), hour
of parking end (HOEP), temperature, gas price and distance
traveled. Reduce EV charging costs compared to gasoline
vehicles. Improve the efficiency of electric vehicle charging
by leveraging historical data and predictions. he AC model
achieved significant cost savings (28% to 74%) during the
summer due to lower electricity prices. The DP model
achieved even greater savings (95% summer, 88% winter) but
requires unrealistic knowledge of future electricity prices. The
DNN model showed promise, achieving near-optimal
performance (0.95 mean gain ratio) and is suitable for real-
world implementation. Other ML models, such as SVM, KNN,
and TBR, also offered cost savings compared to AC.
Multivariate analysis revealed correlations between factors
such as HOD, HOEP, temperature, gas price, and distance
traveled. These factors are important to predict optimal
charging times. The limited size of the data set might affect the
generalizability of the findings. DP's requirement for perfect
future knowledge makes it impractical for real-world use.
Explore even larger and more diverse datasets to improve
Investigate new algorithms, particularly
o potentially surpass DNN

model robustness

deep learning architectures,
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performance. Integrate user preferences for charging times and
locations into the optimization process. Deploy the system in
areal-world setting to assess its effectiveness with actual users.
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Heuristic Adaptive Dynamic Programming-based Energy Optimization Strategies for
| Hybrid Electric Vehicles

Mohammad YASIN*, Manoharan ABIRAMI, Subrahmanyam KBVSR

Abstract: This study suggests a more accurate series-parallel hybrid electric vehicle (HEV) energy management control technique based on heuristic adaptive dynam!c
programming (HADP). This article provides a solution to the energy management problem of Electric Vehicle using the Stimulant Dependent Heuristiq Adap{ive D){namlc
Programming (SDHADP) algorithm. The reinforced Q learning model along with the three-layer feed-forward neural network with backpropagation is detalle_d v_mh the
necessary diagrams and equations. The approach to connecting the battery of a BEV to a residential system is novel and innovative. The experimental results highlight the
importance and effectiveness of the SDHADP algorithm using an electric vehicle. This is done with the help of a BV feed-forward neural network with back-propagation. In
the model, which is in charge of controlling the system based on the training given by the BV network, Markov decision theory was adopted by scholars as a paradigm for
posing and solving planning problems in the face of uncertainty and is in charge of the battery management system.The suggested technique uses online learning control

methods to improve upon the efficiency of the traditional Q-leaming method by more than 4.55% under the specified real-world driving circumstances.

Keywords: electric vehicles; energy management system; SDHADP algorithm; machine learing; neural network

1 INTRODUCTION |

In the ongoing effort to lessen transportation's overall
energy footprint, electrification has emerged as a crucial
strategy. When it comes to the family of electrified cars,
HEVs play a noteworthy role. Unlike conventional
automobiles and battery electric vehicles (BEVs), hybrid
electric vehicles have a larger complexity and take use of
running multiple propulsion systems to fulfill the load on
the road [1-3]. Energy management, which seeks to define
the most acceptable power split between the many on-
board multi-source energy systems, Ts a crucial component
of HEV functioning. Energy management strategies
(EMSs) are responsible for real-time evaluation of the
optimal power ratio between internal combustion engines
(ICEs) and electric motor-generators (EMGs), regarding
the required drive power and the available energy in the
battery consumption and emissions. Batteries are the
primary source of energy for electric vehicles. A high
voltage (HV) battery pack, traction motor, engine, and
generator are the standard components of the dual
propulsion system. Customers get to enjoy the benefits of
driving a true electric vehicle (EV) thanks to the HV
battery pack and the motor. A high voltage (HV) battery
pack will be charged by the engine when its state of charge
(SOC) drops below a certain threshold, and the engine may
also be used to supplement the HV battery pack's power
output in order to handle peak demand. HEVs are more
difficult to run than standard automobiles and BEVs
because they may utilize many powertrain components
simultaneously [4]. The energy management strategy is the
set of controls used to optimize the efficiency of these
parts. Battery electric vehicles (BEVs) are another name
for them. The BEV stores power in a single battery. The
BEV can go in any direction, forwards or backwards,
thanks to its battery. In appearance, the BEV is
indistinguishable from the mechanical cars now on the
market. Both the power source and the driving system of a
BEV are fundamentally different from those of gasoline or
diesel-powered automobiles. In today's world, the gasoline
tank is the battery, and the engine is the electric motor [5].

The electric energy stored in a battery is the lifeblood of an
EV or HEV. Lithium-ion batteries are used in most electric
and hybrid electric cars because they are powerful, have a
high energy density, and last a long time. Heat is produced
by Li-ion batteries both during charging and usage. To
learn how various materials charge and discharge, one can
consult the respective manufacturer's technical datasheet.
In this project, we are creating a machine-learning
algorithm that links the BEV to a smart home system
during its idle period. The cost of power is factored into the
BEV's price. It charges during off-peak hours and releases
electricity to the home grid during peak hours. This
optimization issue cannot be handled using dynamic
programming as the system is nonlinear. Power needs and
consumption levels might change over time. In areas where
the price of power is greater during peak hours and cheaper
during off-peak hours, this technique can be highly
beneficial. By avoiding power use at peak times and
charging the BRV battery during off-peak times, the
system saves money for the customer [6]. The machine
learning system learns about the appropriate usage of
batteries depending on the existing power tariffs and the
household load. Hybrid electric vehicles (HEVs) are
equipped with several power sources, allowing for flexible
driving modes and configurations. They're better than
regular cars in cutting gas costs while still satisfying
commuter needs. It is vital to establish a sensible and
efficient energy management strategy (EMS) given the
complexity of HEVs' powertrains and power allocation.
Here is how the rest of the paper is structured. The HEV
model and the energy management issue are introduced in
Section 2. A DHP-based energy management control
technique is designed in Section 3. In Section 4, we use
simulated comparisons with other current EMSs to verify
the efficacy and benefit of the proposed EMS of HEVs.
The conclusion is the last part.

2 LITERATURE REVIEW

The research looked at the issues of battery swap
stations, such as allocation and stocking. The Markov
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Decision Process was the basis of the model. Battery
deterioration was also evaluated in the study. The battery
charging, draining, and swapping out method worked well
in order to calculate the kinetic energy and power
management of battery-powered vehicles on a trajectory
[7-9]. The results of the experiments show that two discrete
variables, one representing the vehicle's operation and the
other the power distribution, may be used for co-
optimization using dynamic programming. Energy costs
can be cut by between 5.3% and 24.0%. To illustrate the
issues with energy management in BEVs, a dual-engine
system is analyzed that is fuelled by Li-ion batteries and
supplementary power units. The system featured dynamic
programming and a map-based component to split power
between the battery and the motor. There was a 1.9 percent
drop in gasoline use. Hybrid electric cars may make the
most of reduced component sizes and increased power
thanks to an energy management system that incorporates
a dimensional optimization framework. To do this, the
system employs the dynamic programming technique. An

efficiency of 31.3 percent was achieved by the system
optimizing gas mileage with a dynamic programming
approach [10, 11]. Scheduling algorithms for electric car

charging can be enhanced by using data-driven tools and
machine learning technology for learning and prediction.
Recent studies on optimization-based tactics have centered
on how to incorporate modeling and simulation expertise
to provide more realistic optimization outcomes. In this
work, we look at two different dynamic programming
techniques. ~ However, the  stochastic ~ dynamic
programming algorithm approach yields a control that
depends on a particular state [12-14], while the
deterministic dynamic algorithm solves the optimization
problem by sequentially calculating each state at each time
step in a backward order. This work makes two key
advances compared to previous approaches. First, a
DHP-based control method for HEVs is presented [15],
which takes use of the DHP's pinpoint accuracy to
dynamically adjust the network weights in response to
driving data in order to achieve optimal control and lower
energy usage. The next step is to fine-tune the action
network's underlying structure. By increasing the number
of nodes in the hidden layer, the grid can better
accommodate the control variables. and the network's

weights can converge more quickly.
3 PROPOSED SYSTEM

One of the HADP foundational structures, Heuristic
Adaptive Dynamic Programming (HADP) combines
reinforcement learning, the DP optimization principle, and
the neural network approximation function to achieve more
accuracy with a somewhat more complicated structure. In
this regard, the DHP energy management strategy (EMS)
is built by the backpropagation neural network (BPNN) as
an Action networking and two Critic networks
approximating the control policy and the resulting gradient
of value function about the state variable. The battery
management system consists of the residential load.
During peak times, the electricity consumption is very
high, especially at night time. The load on the power grid
increases. This article finds out a solution to the problem

of maintenance of load demand on the grid using the
battery of BEV.

Coupler

Clutch

Gearbox

Electric

= 755

Figure 1 Process flow of the proposed system

Battery

Fig. I depicts the process flow of the proposed system.
The system consists of the battery system and the
corresponding residential and BEV loads. The BEV load is
used once the battery is fully charged. At this time the
battery supplies the power to the residential to meet the
residential load at peak hours during high electricity costs.
The battery system plays two important roles. In the first
place, it saves cost by not using electricity directly from the
power grid thereby saving cost and reducing the domestic
load on the power grid. During the off-peak hours, the
battery system is charged back when the domestic and
residential load is low. The optimal battery usage pattern is
to be found based on the electricity charges and domestic
and residential loads. The study uses some assumptions:
First the BEV is operated daily. When the BEV is
operational the battery cannot be used to satisfy the
residential load and during the operational process, the
BEV is fully charged. The residential use of the battery
happens during high peak hours when the cost of electricity
from the grid is high and during low peak hours, the
residential load is met directly from the power grid. When
the power consumption is directly from the power grid the
battery is assumed to be in the charging state. The state
from charging to discharging changes when the power
consumption is not met directly from the power grid. In the
BEV system, the charging of the battery is depicted as

Croy =Cp —Cpn{Cy)+1 [h],C; >0 1)

Cr,, (kWh) gives the batteries residual energy during the
period 7. The energy output from the battery is given by
C: (kW) in time 7. The efficiency of energy conversion is
given by n(Cr). The time step is given by 1 h. Consider
n(C;) = 1 is the efficiency for the optimal case of the
battery. In the system, the discharging of the battery is
depicted as:

Cry =Cr—Crn{Cr)x1 [h], C7 <0 (2)

The idle cycle of the battery is given by C; = 0. The load
demand at time 7 is given by L.. The output of the power
grid at time 7 is given by G:. The equation balancing the
load is given b.

Ly =Cp+Gy (3)
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Considering equations 1, 2 and 3, thq optimization for the
system is given as
|
MinP, = ) E; xG,
T Z T *Ur ‘ )

Cmin = CT = Cmax

The E. denotes the electricity rate. ‘Thc function of the

performance index is given by P ‘

X741 =f(*"r)=[(cr +C2T)_”T) \ (5

Cor —ur
\

The application of Q learning to the battery management
problem of BEV. An approach based on reinforced

learning (RL) is proposed. J(‘X,‘,)the‘optimal cost and the

optimal control policy Pl(xk) are defined as
|

J(*xk) =min,, (Q‘ (s u)) ‘ (6)

PI(*_‘_,() = arg min,, (Q‘ (x> u)) (7

|
Now the updated equation becomes:
|
O(x.1) < =O(x,u) +a(gg +rminQ)(x,,p, 1) —O(x,, 1) (8)
\
Based on the state of the systerv Xk, the criteria is to
select a minimum Q value for the control uy. Based on the
action of the UK, the state changes from to x,,, with as

the reward. The updating of the O function Q(x, 1)

takes place. Eq. (8) gives the standard framework of the RL
learning algorithm. The new proposed algorithm for
battery management is based on Eq. (8) for battery
management is based on eEq. (8). ‘

|
T
G | Power circuit

S | Controf sgnai

o ‘v-.«_v.

& conpeciion

Enargy Management
systerm

Figure 2 Architecture of Battery Management System with Q Learning

Convergence is very important l‘or O learning and RL
systems. When Q learning is applied to problems like the
BEV Battery Management system, the algorithm takes a lot
of time to converge. It depends directly on the properties
and dimensions. In case the dimensions are large, the
convergence time increases propor*ionally. Fig. 2 shows
the working architecture of the battery management

system. The proposed B-Select algorithm is a self-learning
algorithm. The realization can be performed in many
different methods. The primary goal and objective of the
B-Select algorithm is to connect to the BV network and
approximate the performance index in dynamic
programming systems by making use of the model of the
control between the BV network and the residential
system. The self-learning algorithm based on inputs,
experience and training identifies the optimal performance
index and optimal control for the system. In this article, the
authors use the Stimulant Dependent Heuristic Adaptive
Dynamic Programming (SDHADP). Fig. 2 contains the
structure diagram of SDHADP. The output of the BV
network is V7.

3.1 Pseudo Code for BEV Control

O(xy, uy ) € Initialize
Steps repeated n times n=1,2,3, ..., n
Step 1: Update all utilised parameter values u; at stage

ku(xA,, uy )

Step 2: Shift state k + 1 € reward g(x;, u; )

Step 3: Update model on observation > Reward
g(x;. 1y ) State x4

Step 4: Update Q using model actions

O(x 1) <~Q () + (g +7 min O) (v¢.1.1)~0(x. )
Step 5: Assign x; < X+

Step 6:

O(x;., u) <—0(x, u)+a((gk +r min Q)(x;,;, 4)—0(x;., u))

Penalty x, <—x; <g(x,, u)—a(g +O(%c., u))

The SDHADP scheme has the advantage that it does
not require a mathematical model. The BV network is a
three-layer  feed-forward  neural  network  with
backpropagation. The network is self-learning and assumes
the optimal values for performance index and model
control from previous experience. The model is based on
reinforced learning that has an agent to control the network
unless optimal objectives are not achieved. The Q learning
model framework is implemented in the system. The
working is that for all assumptions correctly made by the
system, a reward is provided and for all assumptions made
wrong a penalty is given to the system by the agent. Here
the motivation principle is used so that the machine learns
to maximize the reward and lower the penalty. Fig. 3 shows
the 3-layer feed-forward neural network with
backpropagation. The three layers are the input layer, the
hidden layer and the output layer. There are 5 hidden
layers. The inputs consist of g;, x;, ¢, and u, values. The
hidden layer further breaks up the input into smaller units
trying out all permutations and combinations to speed up
the computation. The output unit gives the probability of
the optimal performance index and optimal control for the
network. The model in the SDHADP is used to
approximate the control.

Based on the operating mode of the battery, the
operating mode of the battery is divided into three
operation control modes. The model in the structure
performs as the selection system based on the performance
index for the system. This process simplifies the operation
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mechanism of the battery and does not influence the
optimization principle.

dden Layer

Input Layer

e . Output

Figure 3 BV Network

Figure 4 Stimulant Dependent Heuristic Adaptive Dynamic Programming
(SDHADP) Structure

In the SDHADP system, the objective is to reduce the
error. This is achieved by,

] 2
IE =2 = x (v —ur =rvry) 9

The developed system consists of two main parts, a BV
network and a model for controlling. The BV network is a
3 three-layer feed-forward neural network with
backpropagation. The error propagates backward and the
weights are corrected to eliminate the error. The gradient
descent function is used to come out of the loop error
repeating. The training process of the BV network is as
follows
Step 1: Given the BV network (D1) collect the random
data, states and available actions.

Step 2: Get the optimal V.

Step 3: Train the model framework (D2) using the control
optimization process.

Step 4: The weights of D1 and D2 are the same.

Step 5: Repeat steps 3 to S till the error is negligible.

Step 6: Pick D1 as the trained BV network and D2 as the
trained model framework.

The model module defines the actions of the battery
based on the values of the utilization value parameter U..
The model framework initiates the charging function when
the value of U/, is greater than zero. The discharge function
is initiated when the value of Ut is less than zero and the
charging of the battery is performed when the value of U,
is greater than zero. Fig, 5 shows the working of the model
framework. This is performed after the training of the BV
network. The function that optimizes the requirement of
the BV network and the model framework is selected

{

Model

¥ ¥

[ Discharge (u!<n)] { Charge (U>0) j [ idle (U=0) ]

Load

-

BV Network

Figure 5 Function of the model framework
4 EXPERIMENTAL ANALYSIS

To highlight the effectiveness of the proposed
SDHADP algorithm the experiments are conducted with
the BEV and the residential environment. The initial
condition followed in the experiments is that the BEV is to
be fully charged when applied to the BEV. The battery is
connected to the residential load when BEV is idle and the
residential system has more load demands from the grid.
The control used in our experiment is that the battery is
used in the BEV from morning 6 to evening 6. For the rest
12 hours the battery is used in the residential system for
load demands.

Electricity Consumption per hour

@

Electricity Consumption

L
w

TR O3 X N WU MY e TR

TIME
Figure 6 Electricity Consumption in Volt

Fig. 6 shows the average electricity consumption or
demand for one month, 24 hours a day. The load demand
and consumption are considered continuous functions for
24 hours and seven days a week. The outcomes of our
dynamic programming method are examined alongside
those of two straightforward scheduling approaches. The
first tactic involves making an efort to constantly charge
the battery whenever the BEV is connected, regardless of
the financial or logistical implications of doing so or the
requirements of the individual. The second technique
suggests selecting the acts that will be charged at random.
Simulations are used to evaluate these strategies, using, on
the one hand, a database of measured data collected from a
real fleet of cars, and, on the other hand, the data on the
price of petrol as well as the hourly price of electricity,
taking into consideration that the price of electricity is
higher at peak hours. These variables are taken into acount
when running the simulations. Both the red, orange, and
blue arrows depict hypothetically the two best routes for
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\
the same journey, but they begin in a variety of charge
states. Take note that the price of electricity is tied to each
time step and that this price is subchl to change. Each
triangle within a column indicates ithe Q value that is
connected to one of the potential states, ranging from NO
(an empty battery) to NN (a battery that has been fully
charged) in a given time step. In the middle of the graph is
an illustration of a moment when there is no connection
because the car is moving. During this time when no
decisions can be made, the red arrows point to a drop or
discharge in the level of charge that has been accumulated.
Depending on how the Q learning model works, there may
be a fee for this option if the battery does not have enough
power for the trip. Fig. 7 suggests that, on average, the
battery is fully charged at midnight. As the initial condition
states that the charged battery is connected to the BEV. The
battery is ready for use at midnight for the BEV that
connects the battery for optimal use from morning 6 to
evening 6. It is clear from the figure that the battery is
discharged to meet the high load demands of the residential
system during peak evening hours from 6 to 10 p.m. The
load demand on the grid is very high, and in some
countries, the electricity charge is high during peak hours.
|

I NNS
| = >
& e e e
K g & L
e e e )
e 6 e e
MAX UTHIZATIOR

W "Max UTLIZATION
e et S ki)

K. X & Kiz L K

Figﬁre 7 Dyﬁamic pgih utilization graph for chérging and diséharging BEV
battery |

\
The trials are reliant on a database that was collected

for a fleet of cars and includes information on the use of
conventional vehicles. The information on each user of a
BEV is described by all of the driving activities they
engage in, such as the distance driven, the speed at which
they go, and the amount of time| it takes for them to
connect. As a result of these activities, the amount of
energy that is used will be computed for each time slot t to
build a driving profile for each specific BEV user
according to the input set. With an app on a mobile device,
you can record these inputs in the real world. We tested
three different policies: dynamic Jprogramming, always
charging, and random decisions, for a total of five vehicles
over 60 days during the summer and rainy seasons. Using
the methodology described, dynamic programming is the
answer to the problem. In addition, dynamic programming
necessitates having access, either through historical
records or through forecasts, to the pricing of energy and
gas, the initial state of charge of the vehicle, and the
journeys performed during the period being optimised. The
remaining policies are heuristics that serve as results for the
baseline. The Always Charge heuristic refers to a naive

= 5 - |
charging behaviour that is uncontrolled and occurs when
|

BEV drivers charge their vehicles whenever and wherever
it is possible, so long as the vehicle's battery is not
completely depleted. There is no consideration given to the
amount of energy that is required or the cost of the
clectricity. The Random Decisions policy is a simple set of
rules that uses a random number generator to decide how
the battery should be charged. For these tests, we will
assume that the car is a plug-in hybrid BEV with a gasoline
engine that can be turned on if the batteries run out while
the car is moving. It is necessary to define two experiment
parameters: the number of bins (B) that will be used to
discrete the state of charge, and the time slot that will be
utilised for decision-making (k). Tab. 1 illustrates the
average gain of 5 cars using the dynamic programming
model over the basic B = 10 bins scheme, in both seasons
(summer and rainy) on the training set, with varying time
intervals (k= 10, 30, and 60) and different numbers of bins
in the discretisation of the state of charge. We can
recognise a linear pattern between the average gain and the
increase in the number of bins that were used for
discretisation, and this tendency holds for both the dry and
wet seasons. When we take a look at the coefficient of
variation, which is calculated by dividing the standard
deviation by the mean and indicates the amount of relative
variability to the mean, we see that the results are not too
spread out. It demonstrates a correlation between the
amount of time that has passed and the amount of money
that has been spent on the vehicle's operational charging. It
demonstrates that the outcomes of DP are quite sensitive to
the selection of this parameter, with effectiveness being
dramatically reduced for intervals of 30 and 60 minutes as
compared to intervals of 10 minutes.

Table 1 Average gain for 5 BEV tested during the training phase

Season K Minutes Mpan
10 Bins 30 Bins 60 Bins

10 1.73 2.28 3.12
Summer 30 4.73 5.32 5.89
60 0.81 0.97 1.04
10 1.41 232 3.97
Rainy 30 5.12 5.73 6.24
60 0.69 0.81 0.93

This is to be expected because a shorter amount of time
allows for a greater degree of flexibility in the decision-
making process. Both the amount of time needed to
compute dynamic programming and the size of the datasets
grow at a linear rate proportional to the number of bins that
are employed. According to the findings that were
presented earlier, using B = 10 bins appears to be an
acceptable compromise. This is because the benefits of
increasing the number of bins are relatively modest while
doing so significantly increases the amount of
computational work required by the methods that were
investigated.

5 CONCLUSION

This article investigates the use of BEV batteries as a
means of resolving the issue of maintaining the grid's load
demand. The SDHADP algorithm is used to solve the issue
of power management in BEVs. The essay examines the
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structure of the environment with a dynamic approach. The
major components of the design are the BPNN-based speed
prediction model, the HDP-based speed planning design,
and the DHP-based EMS. A MATLAB/Simulink-based
simulation confirmed the performance of the suggested
control approach. All of the diagrams and equations
required to understand the reinforced O learning model and
the three-layer feed-forward neural network with
backpropagation are included. Connecting a BEV's battery
to a home's electrical system 1s a fresh and original idea.
The concept has the potential to lessen one's monthly
power bill and, more importantly, to lessen the grid's peak
load demand. The experimental findings verify that a
suitable dynamic solution to the issue of energy
management in BEV can be found using the SDHADP
algorithm. To further enhance the efficacy of energy
consumption optimization, we want to build an energy
management strategy in future research (by increasing the
state input in the network).
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ABSTRACT
This paper presents an architecture for the implementation of Vehicle-to-Grid (V2G) and

Grid-to-Vehicle (G2V) systems within a micro-grid utilizing level-3 fast charging stations
for Electric Vehicles (EVs). The proposed system aims to enhance micro-grid energy
management by leveraging EV batteries as potential energy storage devices. Through V2G,
surplus energy can be stored in EV batteries during low-demand periods, while G2V
cnables these batteries to supply energy back to the grid during peak demand. We model a
micro-grid test system equipped with a DC fast charging station to interface with EVs and
conduct simulation studies to demonstrate the effectiveness of V2G-G2V power transfer.
Test results exhibit active power regulation within the micro-grid facilitated by EV batteries
operating in G2V and V2G modes. Furthermore, the design of the charging station ensures
minimal harmonic distortion of grid-injected current, while the controller exhibits excellent
dynamic performance in maintaining DC bus voltage stability. This research underscores
the potential of integrating EVs into micro-grid systems for enhanced energy efficiency
and grid stability.

Keywords: Vehicle-to-Grid (V2G). Grid-to-Vehicle (G2V). Micro-grid. Energy
management. Fast charging stations. EV batteries. Simulation studies.
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INTRODUCTION

The integration of Electric Vehicles {EVs) into micro-grids has garnered considerable attention
due to their potental to act as energy storage units, contributing to enhanced energy
management within these localized power systems. One notable application of EV batteries in
micro-grids ivolves their utilization as energy storage devices, capable of storing surplus
energy during periods of low demand from the grid, a concept known as Grid-to-Vehicle
(G2V). Conversely, during peak demand periods, these batteries can supply stored energy back
to the grid, termed Vehicle-to-Grid (V2G), thereby assisting in grid stabilization and demand

management [1].
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Fig 1. Conventional configuration

[0 effectively implement V2G and G2V functionalities within micro-grid environments, it is
imperative to develop suitable infrastructure and control systems tailored to the unique
requirements of these systems. This entails the design and deployment of architectures that
facilitate bidirectional power transfer between EV batteries and the grid, ensuring seamless
integration and efficient operation. Addressing this need, recent research has proposed
architectures for implementing V2G-G2V systems in micro-grids, particularly emphasizing the
utilization of level-3 fast charging technology for EVs [2].

In this context. this paper presents a comprehensive architecture for the implementation of a
V2G-G2V systemn within a micro-grid framework, leveraging level-3 fast charging stations to
interface with EVs. Central to this architecture is a micro-grid test system, meticulously
modeled to simulate real-world conditions, including the dynamics of energy storage and
transfer between EV batteries and the grid [3]. Through extensive simulation studies, the
efficacy of V2G-G2V power transfer mechanisms is demonstrated, showcasing active power
regulation within the micro-grid facilitated by EV batteries operating in G2V and V2G modes
[4].

Morcover. the design of the charging station is engineered to ensure minimal harmonic
distortion of grid-injected current, safeguarding the integrity of the grid while facilitating
efficient energy transfer to and from EV batteries [5]. The controller embedded within the
system exhibits robust dynamic performance, maintaining stability of the DC bus voltage—a
critical aspect of micro-crid operation—under varying load conditions and power transfer
scenarios [6]. These findings underscore the feasibility and effectiveness of employing EV
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batteries as dynamic energy storage assets within micro-grids, offering a promising avenue for
sustainable energy management and grid stability [7].
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\ Fig 2 proposed configuration
In summary, the integration of V2G and G2V capabilities within micro-grid architectures
presents a compelling solution to enhance energy management and grid resilience. The
proposed architecture, supported by comprehensive simulation studies and experimental
validation, highlights the potential of EV batteries to serve as active contributors to micro-grid
stability and efficiency, paving the way for broader adoption of renewable energy sources and
sustainable energy practiceis [8-20].

LITERATURE SURVEY

The concept of utilizing Electric Vehicle (EV) batteries for energy storage in micro-grids has
garnered significant attention in recent years. Researchers have introduced the potential of EV
batteries to aid in micro-grid energy management through Grid-to-Vehicle (G2V) and Vehicle-
to-Grid (V2G) operations. They emphasize the importance of developing appropriate
infrastructure and control systems to implement this concept effectively. The study proposes
an architecture for a V2G-G2V system in a micro-grid, utilizing level-3 fast charging of EVs.
Simulation studies demonstrate the feasibility of power transfer between the grid and EV
batteries, showcasing active power regulation within the micro-grid. Further advancements in
V2G and G2V systems are explored. This study investigates the impact of bidirectional
charging infrastructure on grid stability and energy efficiency. Through real-world data analysis
and simulation studies, the authors highlight the potential benefits of V2G and G2V operations
in reducing peak demand and enhancing grid reliability. They stress the importance of
integrating smart charging algorithms and grid-friendly inverters to optimize the performance
of EV batteries within micro-grids.

The technical challenges and solutions in implementing V2G and G2V systems are addressed.
This study focuses on the development of robust control strategies for bidirectional power flow
between EVs and the grid. By considering factors such as battery degradation, grid constraints,
and user preferences, the authors propose adaptive control algorithms to manage energy
exchange effectively. Experimental validation demonstrates the feasibility of the proposed
approach in real-world micro-grid environments. The economic and policy implications of
V2G and G2V integration are examined. This study evaluates the potential revenue streams
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and regulatory frameworks associated with leveraging EV batteries for grid services. Through
cost-benefit analysis and stakeholder interviews, the authors assess the economic viability of
V26 and G2V deployments in different market contexts. Policy recommendations are provided
(o incentivize investment in V2G infrastructure and promote sustainable transportation
electrification.

Finally, discussions revolve around the environmental benefits and challenges of V2G and G2V
implementations. The study investigates the lifecycle environmental impacts of EV batteries
and their role in reducing greenhouse gas emissions. By considering factors such as battery
chemistry, grid carbon intensity, and vehicle miles traveled, the authors quantify the potential
environmental benefits of V2G and G2V integration. However, they also highlight the need for
sustainable battery recyeling practices and renewable energy integration to maximize the
cnvironmental benefits of V2G and G2V systems. These studies collectively provide insights
into the technical, economic, and environmental aspects of V2G and G2V configurations in
(hree-phase systems, offering valuable guidance for future research and deployment efforts.
CONVENTIONAL SYSTEM

This conventional system introduces a configuration for bidirectional energy transfer between
clectric vehicles (EVs) and the grid, facilitating Vehicle-to-Grid (V2G) technology. The
premise 1s that EVs can serve as a flexible resource to meet the grid's energy demands by
drawing power during off-peak periods and supplying it back to the grid during peak demand
times. During Vehicle-to-Grid mode, the stored energy in the EV battery is discharged to the
orid, while during Grid-to-Vehicle mode, the grid supplies power to charge the EV battery. This
bidirectional energy exchange is made possible through the utilization of AC to DC and DC to
DC converters. In this configuration, a bidirectional AC to DC converter is employed to rectify
the grid's AC supply into a DC supply, enabling the transfer of power between the grid and the
FV. Additionally. a bidirectional DC to DC buck-or-boost converter is utilized to manage the
charging and discharging of the EV battery. This dual converter setup facilitates both charging
from the erid and discharging to the grid as needed, thereby enabling seamless integration of
the EV into the grid infrastructure.
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Fig 3 conventional circuit configuration
Grid synchronization is crucial for ensuring the efficient operation of the bidirectional energy
transfer system. To achicve this, the paper utilizes the Hysteresis Current Control method,
which ensures that the I'V's power electronics are synchronized with the grid's AC supply. By
maintaining synchronization, the bidirectional energy transfer system can effectively manage
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\
power flow between the EV and the grid, optimizing energy usage and grid stability. The

proposed topology is rigorously validated through MATLAB Simulink simulation, providing
a comprehensive assessment of its performance and feasibility. Through simulation studies, the
authors verify the functionality and efficiency of the bidirectional energy transfer system under
various operating conditio‘ns, demonstrating its potential for real-world implementation.
Overall, this paper contributes to the advancement of V2G technology by presenting a practical
configuration for bidirectional energy transfer between EVs and the grid, paving the way for
enhanced grid integration and energy management.

PROPOSED CONFIGURATION

The integration of Electric Vehicle (EV) batteries into micro-grid systems presents a promising
avenue for enhancing eneréy management capabilities. This paper proposes a comprehensive
architecture for iinplementing Vehicle-to-Grid (V2G) and Grid-to-Vehicle (G2V) systems
within a three-phase configuration, utilizing level-3 fast charging technology. The proposed
system aims to optimize enérgy utilization, enhance grid stability, and mitigate environmental
impact through effective energy storage and distribution strategies. Simulation studies
demonstrate the feasibility and effectiveness of V2G and G2V power transfer, showcasing
active power regulation al‘nd dynamic performance improvements within the micro-grid
environment. Additionally, the design ensures minimal harmonic distortion and voltage
stability, laying the groundv‘vork for sustainable energy management solutions.

Bliyln | ]+ 3 92 9 /
attery ||/ — .‘
EV, H=/H | ‘t 5‘\ ’k r[% [;\5_1{(]\({j Transforme
Battery ||/ — ' Cyc ke

EV: — /I \/\dc— LYY
Battery |- — | fiﬁ%ﬁ | l

E\”,; 3 ==y 4 I S i S_ = =

§ 3 ;

Battery | /= T ) 2194 gcﬁhcr _L

GRID CONNECTED

EV OFF-BOARD | NATKTER

BATTERIES CHARGERS
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The global transition towards sustainable energy sources has spurred interest in innovative
approaches to energy maﬂagement and distribution. Electric vehicles (EVs) equipped with
advanced battery technology offer a unique opportunity to not only revolutionize transportation
but also contribute to grid ﬁtabilization and renewable energy integratien. This paper proposes
a robust architecture for harnessing the potential of EV batteries in micro-grid environments
through Vehicle-to-Grid (V2G) and Grid-to-Vehicle (G2V) integration. By leveraging level-3
fast charging infrastructurp and advanced control systems, the proposed system aims to
optimize energy flow, enhance grid stability, and pave the way for a greener energy future.
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Fig S.Proposed circuit results in V2G mode

The proposed V2G-G2V system architecture consists of three main components: EV fleet,
charging station, and micro-grid interface. EVs equipped with bidirectional charging capability
serve as dynamic energy storage units within the micro-grid. These vehicles can seamlessly
switch between charging (G2V) and discharging (V2G) modes based on grid demand and
energy availability. The charging station, equipped with level-3 fast charging technology,
serves as the interface between EVs and the micro-grid. Advanced power electronics and
control algorithms ensure efficient energy transfer while maintaining grid stability and
minimizing harmonic distortion. The micro-grid interface facilitates communication and
coordination between [ Vs, charging stations, and the broader grid infrastructure, enabling real-
time energy management and optimization.
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Fig 6.Proposed circuit results in G2V mode
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The V2G-G2V system supports multiple operational modes to adapt to varying grid conditions
and user requirements. During periods of low demand or excess renewable energy generation,
EV batteries can be charged (G2V) to store surplus energy. Conversely, during peak demand
or grid instability, EVs can discharge (V2G) stored energy back into the grid, providing
valuable ancillary services such as frequency regulation and voltage support. Smart charging
algorithms prioritize charging based on grid constraints, user preferences, and energy prices,
maximizing the economic and environmental benefits of EV integration.

Simulation studies are conducted to evaluate the performance and feasibility of the proposed
V2G-G2V system architecture. A micro-grid testbed is modeled, incorporating realistic grid
conditions, EV fleet profiles, and charging station dynamics. Simulation results demonstrate
the effectiveness of V2G and G2V power transfer in regulating active power within the micro-
grid, improving grid stability, and reducing reliance on fossil fuel-based generation.
Furthermore, the charging station design ensures minimal harmonic distortion of grid-injected
current, while advanced control algorithms maintain DC bus voltage stability under varying
load conditions

The proposed V2G-G2V system presents a promising framework for integrating electric
vehicles into micro-grid environments, offering significant benefits in terms of energy
management, grid stability, and environmental sustainability. By leveraging level-3 fast
charging technology and advanced control systems, the system enables seamless bidirectional
energy flow between EVs and the grid, unlocking new opportunities for renewable energy
integration and grid optimization. Simulation studies validate the feasibility and effectiveness
of the proposed architecture, highlighting its potential to revolutionize energy management
practices and accelerate the transition towards a greener, more resilient energy future.
CONCLUSION

This research presents a robust architecture for integrating Vehicle-to-Grid (V2G) and Grid-to-
Vehicle (G2V) systems within micro-grid environments, leveraging level-3 fast charging
stations for Electric Vehicles (EVs). By utilizing EV batteries as energy storage devices, the
proposed system enhances micro-grid energy management, enabling surplus energy storage
during low-demand periods via V2G and supplying energy back to the grid during peak demand
through G2V. Simulation studies demonstrate the efficacy of V2G-G2V power transfer,
showcasing active power regulation within the micro-grid facilitated by EV batteries operating
in G2V and V2G modes. Moreover, the charging station design ensures minimal harmonic
distortion of grid-injected current, while the controller maintains excellent dynamic
performance, ensuring DC bus voltage stability. This research highlights the potential of
integrating EVs into micro-grid systems to enhance energy efficiency and grid stability, paving
the way for a more sustainable energy future.
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INTRODUCTION

ABSTRACT

This project to develop an automatic tripping mechanism for the three-phase supply system.
The project output reset automatically after a brief interruption in the event temporary fault
while it remains in tripped condition in case of permanent fault. The major advantage of the
project is, it is not only saving the appliance but it will also show the type of fault that has been
occurred in the system so it will be easy for the operator to solve the problem easily. It will also
check whether the fault is permanent or temporary fault. If the fault is temporary fault, then the
supply will be restored after a predefined time of 15sec otherwise permanent trip signal is given
to the relay. The demand of electrical power is increasing day by day for households,
agricultural, commercial, industry sectors etc. This paper is developed in order to maintain that
electrical power required by these sectors, as in an electrical system, due to line to ground (L-
G), line to line fault (L-L), three lines (LLL) various fault occurs. In this paper it has been
discussed how to overcome this problem and for this a system is built, which has an auto
reclosing mechanism of disconnecting the supply to avoid large scale damage to the control
gears, load or manpower in the grid substations. In this way a tripping mechanism is made in
order to curb temporary and permanent faults. Three phase fault analysis and its protection
mechanism main function is to ensure safety of equipment’s and maintain power system
stability at high speed. In order to protect the equipment’s of power system from faults,
knowledge about system faults, their detection, and safe isolation of the faulted area is needed.
A semi-permanent fault can be effectuated when a small branch of tree falls on line. In such
case of permanent fault, the fault can’t be cleared by an instantaneous de-energizing of the line
and subsequent auto reclosing. If there is a compeered time-delayed trip then system would let
the branch to be burned away without any harm to the existing system. On an overhead line, a
broken wire or conductor making a phase open, or a broken pole making the phases to short are
the example of common and most often occurring permanent fault. Most of the faults can be
successfully cleared by using the appropriate tripping and auto reclosing mechanism. Proper
tripping can de- energize the line for enough time period to pass the fault source and to de-
energize the fault arc, then the system automatically recloses the line to maintain the power
supply. In the present scenario of power systems, automatic reclosing system has a very wide
area where it can be applied.

Keywords: automatic tripping mechanism, three-phase supply system, fault detection,
temporary fault, permanent fault, electrical power demand, auto reclosing mechanism L

I'he modern era 1s witnessing an unprecedented surge in the demand for electrical power across various sectors

mcluding houscholds. agriculiure, commercial, and industrial domains [1]. This escalating demand necessitates robust

mechanisms o ensure unimterrupted power supply while safeguarding the integrity of the power distribution
infrastructure. However. the electrical grid is susceptible to various types of faults, ranging from temporary disruptions
to more severe, permanent faults [2]. In response to these challenges, this paper focuses on the development of an
mnovative automatic tripping mechanism tailored for three-phase supply systems. The core objective of this
mechanism s twofold: to address temporary faults by enabling automatic reset of the system and to promptly trip the
supply in case of permancent faults [3]. By employing Internet of Things (IoT) technology, this project not only
enhances the reliability of power distribution but also provides valuable insights into fault analysis and management
[4].The significance of this project lies in its ability to mitigate the detrimental effects of electrical faults on appliances
and infrastructure. By promptly identifying the type of fault, whether temporary or permanent, operators can
elficiently troubleshoot and resolve issues, thereby minimizing downtime and optimizing system performance [5].
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Moreover, the integration of IoT iaci]itates real-time monitoring and remote management, enhancing the overall
efficiency and responsiveness of the power distribution network [6].

The escalating demand for electricai power underscores the urgency of implementing proactive measures to safeguard
the stability and reliability of power systems [7]. In this context, the development of an automatic tripping mechanism
assumes paramount importance as it offers a proactive approach to fault detection and management [8]. By leveraging
advanced fault analysis techniques, this project aims to ensure the safety of equipment and maintain system stability
even under high-speed operating conditions [9]. One of the key challenges in power distribution is the occurrence of
semi-permanent faults, such as those induced by environmental factors like falling branches on power lines [10].
Unlike temporary faults, which ca;‘l be transient in nature, semi-permanent faults pose a more persistent threat to
system integrity [11]. Therefore, an effective fault analysis mechanism must be capable of distinguishing between

these fault types and implementing appropriate corrective actions [12].

Furthermore, permanent faults, sucfp as broken wires or conductors, represent a significant hazard to the reliability of
the electrical grid [13]. Traditional methods of fault detection and isolation may not suffice in these scenarios,
necessitating the deployment of advanced tripping mechanisms [14]. By promptly disconnecting the supply in case of
permanent faults, the proposed system prevents further damage to equipment and minimizes the risk of cascading
failures [15]. In summary, the development of an automatic tripping mechanism for three-phase supply systems
represents a significant advancement in fault analysis and management. By leveraging loT technology and advanced
fault detection algorithms, this project offers a proactive solution to the challenges posed by temporary and permanent
faults. Through real-time monitoring and remote management, operators can ensure the stability and reliability of
power distribution networks, thereby meeting the escalating demand for electrical power across various sectors.

\
LITERATURE SURVEY

The burgeoning demand for electrical power across diverse sectors necessitates the development of robust fault
analysis mechanisms to ensure uninterrupted power supply and safeguard critical infrastructure. In response to this
imperative, researchers have increasingly focused on enhancing the fault detection and management capabilities of
power distribution systems, particuanIy in the context of three-phase supply networks. Central to this endeavor is the
development of automatic tripping mechanisms capable of discerning between temporary faults, which necessitate
momentary interruptions, and permanent faults, which require more extensive corrective measures. Such mechanisms
are designed to restore power supply swiftly following temporary faults while implementing protective measures, such
as tripping relays, in the event of permanent faults. By differentiating between these fault types and initiating
appropriate responses, these systems contribute significantly to the reliability and efficiency of power distribution
networks.

One of the key advantages of automatic tripping mechanisms is their ability to mitigate the impact of faults on

electrical appliances and infrastructure. By promptly identifying and addressing faults, these systems minimize
downtime and reduce the risk of Jamage to critical equipment. Moreover, by providing operators with real-time
information about the type and location of faults, these mechanisms enable expedited troubleshooting and resolution,
thereby enhancing overall system performance. Furthermore, the integration of Internet of Things (IoT) technology
holds immense potential for advancing fault analysis capabilities in three-phase supply systems. IoT-enabled sensors
and monitoring devices facilitate c‘:ontinuous monitoring of power distribution networks, allowing for proactive
detection of faults and preemptive intervention. By leveraging IoT data analytics, operators can gain deeper insights

into fault patterns and trends, enabling them to optimize maintenance schedules and enhance system resilience.

In addition to addressing temporary and permanent faults, automatic tripping mechanisms also play a crucial role in
protecting equipment and ensuring ‘Lystem stability at high speeds. By promptly disconnecting power supply in the
event of faults, these mechanisms prevent damage to control gears, loads, and manpower in grid substations.
Moreover, by implementing auto—rJ‘closing mechanisms, these systems minimize disruptions to power supply while

effectively isolating faulted areas and maintaining system stability. An essential aspect of fault analysis in three-phase
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supply systems is the identification and mitigation of common fault types, including line-to-ground (L-G), line-to-line
(L-1.). and three-line (LLL) faults. These faults pose unique challenges due to their diverse origins and potential
impacts on system performance. By employing advanced fault detection algorithms and protective measures,
automatic tripping mechanisms can effectively mitigate the risks associated with these fault types, thereby ensuring
the safety and reliability of power distribution networks.
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Fig 1. Block diagram

Furthermore, semi-permancnt faults, such as those caused by environmental factors like falling branches on power
lines, present unique challenges for fault analysis and management. In such cases, traditional fault detection methods
may prove inadequate. necessitating the implementation of specialized tripping mechanisms capable of distinguishing
between transient and persistent faults. By deploying time-delayed trip systems, operators can mitigate the risks posed
by semi-permanent faults while minimizing disruptions to power supply. In summary, the development of automatic
tripping mechanisms for fault analysis in three-phase supply systems represents a significant advancement in power
distribution technology. By differentiating between temporary and permanent faults, integrating IoT capabilities, and
addressing common lault types, these mechanisms enhance the reliability, efficiency, and safety of power distribution
networks. Moving forward. continued research and innovation in this field are essential to meet the growing demand
for electrical power and ensure the resilience of critical infrastructure.

PROPOSED SYSTEM

The proposed system represents a significant advancement in fault analysis and management for three-phase supply
systems, leveraging state-ol-the-art technologies to ensure uninterrupted power supply and safeguard critical
infrastructure. Atits core. the system is designed to automatically detect and respond to electrical faults, distinguishing
between temporary disruptions and more severe, permanent faults. One of the key features of the system is its
automatic tripping mechanism, which initiates corrective actions in response to detected faults. In the event of a
temporary fault, characterized by a brief interruption in power supply, the system triggers an auto-reset mechanism,
swiftly restoring power output without manual intervention. This rapid response not only minimizes downtime but
also preserves the integrity of electrical appliances and infrastructure, ensuring seamless operation in diverse settings.
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Conversely, in the case of a permz*nent fault, where the fault persists and poses a more significant risk to system
integrity, the system activates a tripped condition, effectively isolating the faulted area to prevent further damage. This
proactive approach to fault management is crucial for mitigating the potential impact of permanent faults on equipment
and ensuring the safety of personnel and assets. A key advantage of the proposed system is its ability to provide real-
time feedback on fault occurrences, enabling operators to promptly identify and address issues. By displaying the type
of fault detected, whether temporary or permanent, the system facilitates informed decision-making, allowing
operators to implement appropriate remedial measures with ease. Moreover, by verifying the nature of the fault, the
system ensures that the appropriate response is initiated, optimizing system performance and reliability.

To further enhance fault analysis capabilities, the system incorporates Internet of Things (IoT) technology, enabling
seamless communication and datra exchange between devices. loT-enabled sensors and monitoring devices
continuously monitor power distribution networks, providing valuable insights into fault patterns and trends. This
real-time monitoring capability empowers operators to proactively detect and address potential issues, minimizing the
risk of downtime and maximizing system uptime. In addition to fault detection and response, the proposed system
includes an auto-reclosing mechanism designed to maintain power system stability at high speeds. By automatically
reconnecting power lines following a temporary fault, the system minimizes disruptions to power supply while
ensuring the safety of equipment and personnel. This adaptive approach to fault management is essential for
optimizing system performance and‘ reliability, particularly in dynamic operating environments.

3 contact
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Fig 2. Schematic diagram

Furthermore, the system is equipped with advanced fault analysis algorithms capable of identifying common fault
types, such as line-to-ground (L-G), line-to-line (L-L), and three-line (LLL) faults. By accurately diagnosing the nature
and location of faults, the system streamlines fault management processes, enabling operators to implement targeted
interventions and minimize downtil:Le. This comprehensive fault analysis capability is essential for maintaining the
stability and reliability of power distribution networks in diverse operating conditions. In summary, the proposed
system represents a significant advancement in fault analysis and management for three-phase supply systems,
offering a comprehensive suite of features designed to ensure uninterrupted power supply and safeguard critical

infrastructure. By incorporating automatic tripping mechanisms, real-time fault detection, and advanced fault analysis
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algorithms, the system empowers operators to proactively address issues and optimize system performance. Moving
forward, continued research and development in this field are essential for meeting the growing demand for electrical
power and ensuring the resilience of power distribution networks.

METHODOLOGY

[he methodology employed in this project encompasses a systematic approach aimed at developing and implementing
an automatic tripping mechanism for fault analysis in three-phase supply systems, integrating auto reset for temporary
faults and tripping for permanent faults using IoT technology. The methodology unfolds through a series of sequential
steps, each crucial for the successful realization of the proposed system. The initial phase of the methodology involves
comprehensive research and analysis to understand the underlying principles of fault analysis in three-phase supply
systems. This involves reviewing existing literature, studies, and industry standards pertaining to fault detection,
classification, and mitigation strategies. By gaining insights into common fault types, detection methods, and
mitigation techniques. the project team establishes a solid foundation for the subsequent phases.

Building upon the foundational knowledge acquired in the research phase, the next step entails conceptualizing the
design and architecture of the automatic tripping mechanism. This involves brainstorming sessions and collaborative
discussions among nterdisciplinary team members, including electrical engineers, IoT specialists, and sofiware
developers. By leveraging their collective expertise, the team delineates the functional requirements, specifications,
and key components of the proposed system, ensuring alignment with project objectives and stakeholder expectations.
Following the conceptualization phase, the project progresses to the development and prototyping stage, where the
designed automatic tripping mechanism begins to take shape. This phase involves hardware and software development
activities. including the design and fabrication of sensor modules, relay circuits, and microcontroller units.
Concurrently, software algorithms for fault detection, classification, and response logic are developed and integrated
imto the system architecture. Through iterative prototyping and testing cycles, the project team refines the design and
functionality of the automatic tripping mechanism, addressing any technical challenges or performance issues

encountered along the way.

Simultancously. the mtegration of ToT technology into the system architecture is explored and implemented. This
mvolves the deployment of IoT-enabled sensors, communication protocols, and data analytics platforms to enable
real-time monitoring and remote management of the power distribution network. By harnessing the power of IoT, the
systen gains enhanced capabilities for fault detection, analysis, and predictive maintenance, thereby improving overall
system rehiability and efficiency. With the hardware and software components of the automatic tripping mechanism
fully developed and integrated, the project enters the testing and validation phase. This phase involves rigorous testing
of the system under various operating conditions, fault scenarios, and load profiles to assess its performance,
reliability, and accuracy. Test results are analyzed, and any discrepancies or anomalies are identified and addressed
through iterative refinement and optimization processes.

Upon successtul completion of testing and validation, the final phase of the methodology focuses on deployment and
mmplementation of the automatic tripping mechanism in real-world settings. This involves collaborating with industry
partners. utilities, and stakcholders to integrate the system into existing power distribution infrastructure.
Comprehensive training and support are provided to operators and maintenance personnel to ensure seamless adoption
and operation of the sysiem. Throughout the entire methodology, emphasis is placed on adherence to industry
standards, regulatory requirements, and best practices in electrical engineering and IoT technology. Continuous
communication. collaboration, and feedback exchange among project team members and stakeholders are essential
for ensuring project success and alignment with project objectives.

In summary, the methodology for developing an automatic tripping mechanism for fault analysis in three-phase supply
systems involves systematic research, design, development, testing, and deployment phases, each essential for
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achieving the project's objectives ‘of enhancing system reliability, efficiency, and safety through advanced fault
detection and mitigation strategies.

RESULTS AND DISCUSSION

The results of the project demonstrate the successful development and implementation of an automatic tripping
mechanism for fault analysis in three-phase supply systems, integrating auto reset for temporary faults and tripping
for permanent faults using IoT teihnology. Through comprehensive testing and validation procedures, the system
exhibited robust performance and reliability across a range of fault scenarios and operating conditions. The automatic
tripping mechanism effectively detected and classified temporary faults, such as line-to-ground (L-G) and line-to-line
(L-L) faults, triggering an auto-reserj mechanism to restore power supply within a predefined time period of 15 seconds.
Conversely, in the case of permane it faults, such as broken wires or conductors, the system promptly initiated a tripped
condition, isolating the faulted area and preventing further damage to equipment and infrastructure. Importantly, the
system's ability to differentiate between temporary and permanent faults, coupled with its real-time fault analysis
capabilities, enabled operators to pq::mptly identify and address issues, minimizing downtime and optimizing system

performance.

Furthermore, the integration of ToT) technology into the system architecture facilitated seamless communication and
data exchange between devices, ellabling real-time monitoring and remote management of the power distribution
network. IoT-enabled sensors and monitoring devices provided valuable insights into fault patterns and trends,
empowering operators to proactively detect and mitigate potential issues. By harnessing the power of IoT, the system
gained enhanced capabilities for fault detection, analysis, and predictive maintenance, thereby improving overall
system reliability and efficiency. Additionally, the automatic reclosing mechanism incorporated into the system
architecture played a crucial role in maintaining power system stability at high speeds, ensuring uninterrupted power

supply and safeguarding critical inf‘fastructure against potential disruptions.

Fig 3. Circuit Diagram
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Fig 6. Permanent fault condition
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The discussion of the results underscores the significance of the developed automatic tripping mechanism in
addressing the escalating demand for electrical power across diverse sectors. By providing a proactive approach to
fault detection and management, the system enhances the reliability, efficiency, and safety of power distribution
networks, thereby meeting the eyolving needs of households, agricultural, commercial, and industrial sectors.
Moreover, the successful intcgrati‘on of 1cT technology into the system architecture highlights the transformative
potential of emerging technologies in optimizing power system operations and -maintenance. Moving forward,
continued research and innovation in fault analysis and management are essential for addressing the complex
challenges posed by modern power distribution systems and ensuring the resilience of critical infrastructure in the

face of evolving threats and disrupq‘ions.
CONCILUSION

Various faults have been created to develop an automatic tripping mechanism for the three-phase supply system while
temporary and permanent fault occur. Here timer 555 has been used with relay for the fault analysis short duration
fault returns the supply to the load immediately called a temporary trip while long duration shall result in permanent
trip as this project is advantageous compare to other protection system it can be used for protection of transmission
line faults which occur in power syi;tem hence this system is more economical, automatic and hazards free compared
to other type of protecting system against three phase faults. In order to protect the equipment’s of power system from
faults, knowledge about system faufts, their detection, and safe isolation of the faulted area is needed. Unlike Director
Current Circuits, where only resistance restricts the current flow, in Alternating Current Circuits, there are other
circuits aspects which determines tfxe current flow; though these are akin to resistance, they do not consume power,
but loads the system with reactive currents; like D.C. circuits where the current multiplied by voltage gives watts, here
the same gives only VA. Like resistance, these are called —Reactancel. Reactance is caused by either inductance or
by capacitance. The current drawn by inductance lags the voltage while the one by capacitance leads the voltage.
Almost all industrial loads are inductive in nature and hence draw lagging wattles current, which unnecessarily load
the system, performing no work. Since the capacitive currents is leading in nature, loading the system with capacitors
wipes out them. The fault analysis codes were able to generate accurate results based on the input data defined by the
theory of symmetrical components, It was noted that only symmetrical fault analysis can reveal the post fault bus
voltages while the unbalanced faults analysis can only generate results for total fault current, bus voltages and line
currents during the fault. Therefore,‘ the project can be regarded as successfully done.
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\BSTRACT: Is it possible to improve the attention of the students, especially for the millennial learners. The
answer would be yes: this is possible through Active learning and teaching strategies. Knowledge and wisdom could
completely be acquired through basic understanding. With the implementation of active learning strategies,all the
improvements . which cannot be fulfilled by traditional learning and teaching methods can be attained. With active
lcarnine. the students attention can be grabedd consistently throughout the lecture hour. Since it is one of the major
challenges met by every faculty from day one. Active learning helps students to be actively involved themselves in
a group activity, mal thers and also themselves learn the concepts in an innovative manner. Active learning is
Lot iust 4 one-way learnine method as it involves multitasking without losing the attention in the classroom.Active
learnine builds an individual's thinking ability by various brainstorming activities namely think pair share, group
activity. . fishbowl. Stump your partner, quiz , flipped classroom etc. Initially the students may feel difficult and
how disinterest and unwillingness to participate in such activities. But with proper guidelines, expectations and
communicating. how (o involve them are keys to breakup the barriers. These activities need to be practiced among
the student (hat they themselves indulge and completely get benefited. As these strategies are slowly being
practiced and dealt by many educational institutions,this is a great advantage and would become successful if it’s
\culum for improving the quality of the teaching standards. One should approach education with

[his paper presents an impact of active learning strategies and few of the activities reflections. W

Keywords: Cognitive learning, active learning,millennial learners,collaborative learning,Learning Management

Svstem(LMS
Abbreviations:LMS Learning Management System;TAl,

Feam-Assisted Individualization; STAD,Student Teams-Achievement Division TGT,Teams-Games-Tournaments,
DNRCET:D.N.R.College of Engineering & Technology

LLINTRODUCTION

Most of th sineers today are likely to recall their undergraduate period as a span of mathematical and theoretical
study. How (he eneincering curriculum at most colleges was mostly practical rather than mathematical
Slications. As the ensineerine institutes hire the faculty to teach and conduct the research, the number of faculty
th industr perience is declining. When institute decide to give so much value to the research than education,
Che inno ¢ practices in teaching and learning becoming unsustainable, not preparing the students with industry
ready skills st learnine takes place on the job, in practical situations of challenging project that required the freshers
“tep oul side their comfort zone [1]. In engineer curriculum normally the capstone project will be done in the final
mester of fourth year. Sc students on develop the employability skills like team skills, project management
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skills and communication skills. In/the field of engineering , each aspect emphasizes on the design thinking. One of
the key parameter is the design which has created impact in every flourishing industry like business corporate fields,
textile industry, automation sectors, Aircraft sectors and various small-scale industries. The design feature
enhancing for young students is a challenging task,however,there seems to be a large response and expectation
among the student’'s communities as they seek for better job opportunities and like to build their designing skills.
Individual Learning was exploited and distinguished clearly in this course. Along with academic excellence,
innovative curriculum gives students a taste of the real world; with enriching, innovative entrepreneurial learnings.In
the present days, innovation, team workers and uniqueness are expected in industries of every aspect . For meeting
the short term and long term goals, each student undergoes a task which is a challenging in the daytoday life. To
fulfil their dreams, students should be proactive and exhibit their innovative skills for acquiring a job. As an
engineering professional every student should learn and aquire knowledge to cope up inorder to compete and get
jobs. These are the foundation blocks for building every individual career in their professional lifeto dwell and

A become a successful engineer. Inter-Disciplinary learning ensures that students gain knowledge and perspective over
multiple subjects.

ILLITERATURE REVIEW

Revolutionary changes in engineering education has taken place in the last decades with the perspective that stu-
dents follow multi disciplinary approach and this will be used worldwide in problem solving and connect students
further and their University to the world [1]. In every professional organisations, codes of conduct on social respon-
sibility is very important [2]. An investigative study was conducted into the meaning and capabilities of design, us-
ing a literature review and subsequent content analysis method to create a theory-based Design Spectrum, which laid
the foundation to demonstrate the wide breath of design parameters [3]. Transformation of the educational system
through three key differentiator’s namely creative engaging faculty, technology enabled infrastructure and collabora-
tive entrepreneurial eco system makes the quality of teaching and learning much better. The second stage was an ex-
ploration of the expanding parameters of innovation in the commercial environment [4]. In professional education,
teachers should have a basic understanding of the abilities which they are seeking in their students to develop and
teachers can get by at the end of their course ,as long as their students are competent enough to enter their profes-
sion. In unprofessional education, the differences between training and education are less clear-cut compared to
general education [5].

IILBROADER CONTEXT — INNOVATION iN TEACHING AND LEARNING
3.1 Core Values

The mission of DNRCET is to create and develop students entrepreneurial mindset, staff, and faculty through
educational ecosystem. So,for this mission achieving, the ecosystem of educational institution has been designed to
integrate curriculum relevant to the industry needs with extra-curricular opportunities of learning. To make the
students globally employable and competetive,to face challenges in the society, and for higher education pursuing
purpose, the design of curriculum has been made by INTUK (R20). The new curriculum is being implemented and
inorder to teach the student community, new open elective and professional elective courses were offered to
students based on their choice which changed the teaching and learning methods by imposing new techniques.

Course objective and outcomes — Objectives chosen that should be observable, measurable and achievable is my
first course objective. The culture of our institution paves the way for development of this mindset by various
teaching and learning methods as per the curriculum. In this ecosystem, students become leaders of thought
provoking in creating new innovative ideas, and innovative solutions realization to seek a job in near future.

Industry Relevant Curriculum — The main objective of DNRCET is to present the JNTUK curriculum as per the
latest technologies satisfying industry needs. So , various inputs are taken from industry experts in framing the
curriculum, to design the projects and assessed by industry mentors and evaluators. DNRCETstudents are very much
exposed to the latest trends of the industry bycontinous interaction with industry experts for bridging the gap
between academia and industry.

m
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Online course site - The main objective of DNRCET is to create a specific learning management system (LMS) for
the purpose of the students, where the entire course related data are loaded from the syllabus to lesson plan and other
tcaching material. Learning through these methodologies is so professional and improves every student thought
process. Our ecosystem of academics is based uponthese ideas, thoughts and by creating common core curriculum
which leadsto rich experience of learning.

Learning and teaching style — Sensory and intuitive learning —perception: Students visually see the construction
vorking principle was conveyed through power point presentation and adequate concrete content satisfying the
ime (o reflect about how any process is happening and to ponder about the application inreal

teaching style.Give

ume with an example
3.2 Pre-implementation and post implementation refiection

student not show any interest during thecourse delivery and also handling a large classroom is also very
challengine. hence creating an interest by relating to reality or industrial appllcations makes sense. Making students
to think and participate in quizzes gave them brushup of what was taught in class for the purpose of reflection.

{trention: Students are asked (o identify the devices in the classroom with examples and in day to day life to check
the atiention. where students come up with great ideas about usage of the topic choosen during the course

Relevance: Discussion aboul new upgradation relevant to electrical field, Students are asked to come up with
relevant examples used in the reality. To face any competitive examinations. Builds confidence while attending

Confidence: Interactive session for the first 5 min at the startof the class. Students able to understand the concept
mnd asked to write down points about the previous class, views or doubts that needs to be clarified.

Satisfaction: Students find it satisfying at the end of the exams. The course learned completely reflects through
the marks scored but each and every student.

IV.LEARNING STYLES INVENTORY

1

4.1 Basic Information
(o implement teaching according to various learning methods as illustrated in this paper.

. student ms by varous ways like seeing, hearing, reasoning, memorizing, visualizing, thinking

Vinltidisciplinary learning [6] and so on . When I was a student, I was also adapting such methodologies. Howev-

¢ Felder-Silverman Learning Styles inventory provides modified and classified specific group of students falling

under catecories namely visual auditory, inductive deductive, sensory intuitive, active reflective, sequential global
1 needs to be handled in different modified ways of teaching.

lilked (o interact and was more an active learner when we were a student, we used to gain more knowledge
and remembered the subject when was interacting with my group of my friends. We share our knowledge inside and
outside the classroom. We were also a person of reflective thinker sometimes. We rethink about it when we were
back at home or when we are outside , we try to relate things learned to the practical applications existing inside or
the outside the surrounding . We always try to relate our theory to practical applications[10].

ble 1o erasp many concepts and ideas, which is helping me even now when we explain it to our
students, so as a lecturer we like to provoke the same with my students too. We like to emphasize solving problems

in oroups and verifying by doing a think pair share activity. Exhibiting tangible information with legible results. As
reflection happens only certain time is given to think, it’s better to break up the lecture in short spans and making
udents (o relate it to the applications and come back with their thoughts and share the same among themselves with

ma wup. Providing an open-ended problems and exercises that help analyzing things. Some of this
wion in teaching: certainly bring changes among the student community.

ST B ]
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4.2 Teaching Philosophy Statement

Contribute towards positive learning and produce quality engineers. Educate and learn enthusiastically, Builds a
strong base to inculcate learning throughout the lifetime. Innovative brain-based learning methodologies are being
propagated nowadays[7]. Teaching with clarity, enthusiasm, transparency and involvement have improved to greater
extent.

4.3 Fundamentals Of Course Design

To design an effective course design and implementation. Develop the course objectives and outcomes using
“blooms taxonomy. Design the pre-requisites of the course. Set up the ground rules and expectation appropriately.
Faculties able find the student’s involvement and their level of interest. Students support and involvement towards
the subject is achieved. The expectations of the students are clearly met[8].

4.4 Creating A Dynamic Classroom

Active learning is one of the best strategies suitable for the millennial learners to create a dynamic classroom. Active
learning enables student’s achievements and exposes their abilitiesActive learning stimulates the brain based
learning among students. Active learning engages the students with the quality time. Motivated students who were
unable to speak out to actively participate and made them realize it would help them in exams, also score for their
own team. Students participated very enthusiastically in groups and showed lot of interest taken place in classroom.
Now, as a faculty able to bring back the class after the activity, which was a hard task?

At

£
=

Fig. 1. Photo shot during the activity

Fig. 2. Photo shot during the think pair share activity.

m
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above photo shot was during think pair share activity. As I was unable to implement many activities as

sed in modules. | tried implementing few and even students are aware of such activities now and eagerly

Collaborative Learning

Collaborative learning enhances the logical and innovative processes working in a group. Collaborative learners are
with a common goal. opens up deadlock. Team work improvises by involving them to take the responsibility to

ther’s work Collaborative learning enhancing the skills and abilities of each student in some way or the

other Remember all the basic concepts and builds interaction and also builds friendly and fare competition among
team members. Through collaborative activity, I was inspired by the TAI (STAD & TGT), which also matches with

course outcomes 1o proceed with; hence I tried implementing this activity in the classroom. It was time

suming and the entire minutes of class was not enough to complete the activity. But, I was able to manage it

it. Student wware of such activities which would help them build team work especially in the

Fig. 3. Photo shot during the activity.

s the students participation during a small group activity.

Harnessing Technology

Developing o Flipped class room technique rather than traditional teaching style for the convenience of the students.
Exccute the (lipped classroom for the important topics and class time could be utilized for the field work. Students

IMI1SSE

cl

4.7

helps

methodology exhibits trar

laculty

in student self ref

d the classes could utilize this technology and also revise during the exams. Flipped classroom technique was
~cllent choice for the students. After viewing the video, students showed much interest in answering the
questions asked in the video session. Students came up with thoughtful answers and excellent involvement in the

Effective Assessment

he student’s outcomes in an implicit manner to extract the proper outcomes from the students.
‘lop more confidence while appearing for the exams. An extremely detailed oriented and
We are able to produce a proper justification, during the evaluation process. This

< transparency among the students, as to what is being expected from them. It helps both the
and students during examinations, projects and various places where it involves evaluation.
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RUBRIC FOR DESIGN PROJECT-—-New rubric
Criteria Rating Rating Rating (Not | Total
) (Approached | met points
(e};;]elgt :lﬁ:‘n) expectation) | expectation)
Review 0 Segregation of Information | Information | Information 3
(Selection of | literature survey  gathered was | gathered was | chooses was
suitable relevant to | not sufficient | less relevant
project) the topic for the topic | to the topic
chesen for chosen chesen(ipt)
the et
project...(5pt
5)
Base paper Selectad Selected base | Selected base | 10
selection (Topic  base paperis | paperisnmot | iz compleisly
selection) appropriately latest notan
chosen from | upgraded in upgradsd
IEEE the IEEE IEEE
transaction | transaction..{ | transaction.. (
and Spts) 3)
latest. (10}
Innovativensss Completely | Involvesin | Doss not 10
prrzal time involvezreal real time apply to any
applicability. time application to | real time
application ome application
(10pts) extent(3pts) | nor
innovative..(3
pts)
Review Progress of the Efficient Usage of Insufficient 10
2(Identifving | projectand tools usage of software not | usage of the
the need and |msed software fulty utihized softwars
conceptualizati displayed to seek the | utility. (3pts)
on) and vtilized | progress. (5pt
to seek the s)
progress. (10
pts)
Simulationand ~ A partofthe | Executionan | Executionis 10
execution circuit simulated | notupto the
design, output is less | expectation.
simulated close to the | 3pts)

The above table displays the rubric created for a project report.

V. IMPACT OF LATEST TEACHING METHODOLOGY AMONG STUDENTS

As Collaborative Learning Techniques have been adopted, students were able to observe the concepts and able to
implement, which in turn reflected in the exams. Student’s interest and attitude towards the course have improvised.
Students are exposed to new technology and have reflected with feedbacks in various aspects.

M
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int of How do You Feel about the Overali Course?

N~
[ group activity helped in exams
Exceliant
@ Satisfied
&8 Neutrai
@ Not satisfied
1u feel that new learning methodology is useful than traditional
is.
& ves
& No
A 4

you feel about the new learning methodology

& Excellant
@ Satsfiec

& Neutral

@ Not satisfied

R ]
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VIL.CONCLUSION

This paper impresses the importance and widens the scope of the teaching and learning methodology in the engi-
neering Education. As millennial learners seek for the new ideas and innovations through cognitive learning, these
methods would promotes the proactiveness among the students now and in the future generation. Indeed students
learn and imply in reality which enable employability throughout the nation. These approaches are most adapted by
the students than traditional learning methods and also it is most suited for the millennial learners.

VII. FUTURE SCOPE: This work can be extended to various latest teaching methodologies as per the technologi-
cal advancements that can be implemented in the classrooms and online teaching methodologies as well.
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Abstract

Metals thatare electrically conductive butare difficult to work with are typically machined using
WEDM (Wire Electric Discharge Machining). The production of tiny components, which are
challenging to mill using carlier non-traditional machining techniques, has undergone a substantial
transformation l]lzlll{\..\ to these machines. Two wire electrodes coated copper wire and anncaled
copper wire electrodps are used for thie testing in this investigation, and the analysis is completed
atilizing the ool material. The workpicee material, D2 Steel, was cutinto cubes that were 1o mm thick
tor the experiment, gnd awire electrode with a diameter of 0.25 mm was used. Using an 1.27
orthogonal array, sixinput variables were employed at three different levels in the testing. The TOPSIS
technique is utilized to optimize the output variables, leading to the determination of various output
paranmieters, including Material removal rate (MRR), Kerfwidth (KW), tool wear rate (TWR), and
surface roughness (510, The chosen input variables include wire tension (WT), a gap voltage (GV),
inputcurrent (7, wire feed rate (W), pulse off time (Toff), and pulse on time (Ton). The 10 mm-
wide D2 steelwas mijlled using two wire clectrodes, and an ANOVA table was made to identify the
factors thathad the greatestimpacton the WEDM parameters. The rank and ideal Wire EDM
parameter values must be caleulated using main effect plots and tables of replies. From this
investigation, we can also draw the conclusion that for machining D2 steel, annealed wire electrodes

IVI'U\'idL‘ greater I\H{l{ than coated wire. ﬂ d \' W

| ?Q Collet® QLM_g'SA Y

Intoday's industiial Hindse dpes companics arcincreasingly turning to advanced lpﬂ 1\’\]‘\‘“3\\1“3 signiicant
challenges for conventional machining techniques. Consequently, sophisticated machining procedures have
becomie indi\p\-lmnhlf toreliectively working with these materials, One such innovative machiniig method is
Wire EDM (Hectrical Discharge NMachining), which employs a thermo-electrical technique. Here, waste
materials are eliminaled llmvkl-:',ln .\lhll‘l-m 3"\'|1n'l\ll&'\l between the blank and the electrode, and fluid within the
machining zone. A Ix]iv\ iy the desired precisionand form necessitates using a numerically controfled system,
Across various sectogs, ncluding acrospece and automotive, Wire EDM is extensively utilized to fabricate
complex-shapedmolds, dies, and irvegul o components. This method excels in ¢ rafting products reguiring tight
tolerances, intricate l"mm-\,..lld challenging mctals.

Grivertits critical ‘uiv, selecting optinicWEDNM inputsettings is imperative. Inadequate spedifications can
fead to significant sspies such as wire breakage, damage to the work surface, and wire short-circuiting. Therefore,
meticulous '.chllllul{ is required to ensure that the Wire EDM process is configured appropriately, safeguarding

the integrity ot the n

2024 10P Publishing | \‘\I

achining operation and guaranteeing superior outcomes. Arrazolaetal | ] investigated how
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textured inlays affocted the machining of titanium metal alloy. He observed that in various machining situations,
the textured tool performed better than regular tools. When employing textured tool materials, several studies
have discovered equiy alent results. Tabei ef al] 2] discovered the micro-texture developmenton Al7075
machining under challdnging fabrication circumstances. They find that, under more rigorous manufacturing
conditions, the randonly oriented pattern increases the stain and strain rates on the fabricated subsurface and
surface. Pandey and shjema [ 2] investigate the effects of machining on 4340 steel using hybrid textured inserts.
They observed that util sing perpendicular texture lowers the coefficient of frictional forces and minimizes the
required contactaiea for optimum lubrication. Griffiths [4] investigated the use of anovel, specially designed
cutting tool equipicntior drilling holes. In the static, deep drilling experiments, and dynamic use of the tailored
cutting tool compuonent, ey revealed that the distance and duration were evaluated as acceptable performance.

Chern et al | 1] investigated the production ofchips in the orthogonal rotation when producing AISI 1017 steel.
with the newly developed tool componettt, reliability performance was found. Thomas and Kalaichelvan [6]

used high-speed stecl to studly the dry machining process on AA 6351 alloy and EN3B steel. They revealed that
the various fabrication pressures, temiperatures, and surface roughness were designed to favor micro-textured
tools over non-textargd ones. Additionally, it has been discovered that chips made during manufacturing differ
from untextured toolcomponents w hen made using textured tools. Palanisamy and Senthil [7] examined the
machining perforigee of 15.5 PHSS (stainless steel) that has been cryogenically treated utilizing a variety of
cutting tools, suchias iy iper geometry inserts, and cryogenically. The results revealed that the flank wear and

- cutting force are quiip low using cryotreated inserts. A wiper toolalso offers a higher surface quality while
manufacturing, Ad ftonatly, a relationship between the Caliber of the machined surface and the machining
force was established using ANELS Wan et al ] examined friction’s rolein DMYZ (dead metal zone)
improvement. For e puipose of replicating the fabrication process and analyzing the impact of frictional
conditions, the LE (Jagrangian- Fulerian) approach was created. It was found that the overall contour of the

arrangementon the Jead metal zone was directly related to the friction coefficient. The sudden shiftin the
friction coetficient celerated the formation ofdead metal zones. The softone and the layout of the dead metal
zone are identified gaing the (riction coefficient values and their period displacement. Deepak and
Rajendrabeedu | [jie material removal rate as the output response to examine how process variables affect 1S
5986 FE410 STELL The multi-criteria decision-making technique TOPSIS is used by Gadakh | 1 /] to compare
rescarch papers. T cesults of TOPSIS are consistently aligned with those of earlier researchers, highlighting
TOPSIS's relevanc Luumplic;\lul decision-making situations. Krishnaet al! 1] use the MCDM technique
TOPSIS to assess dvariely of factors and determine which car is the greatest nplion.'l'hc'l'()l’SlS techniqueis
used by Saratherad] 1o evaluate the impact ol process factors on wire EDM machine performance. To
identify the most inpotant variables, they make use of output responses that include every kind of parameter
that an ANOV A v accommodate. To find the ideal process variables for a wire EDM machine, Nayak and
Mahapatra | lapgph the AHP-based TOPSISTECH INIQUE with output variables like surface roughness and

kerlwidth, Astall Aumber of rescarchers | "l examined the performance of brass and zinc-coated wire

() electrodes fnawige FLIA machine, measuring MRRand utilizing ANOVA10 determine the most important
factor.
By usinga it ol iective aptimization technigque based ona Non-Dominated Sorting ¢ cenetic Algorithm

(NSGA) andd amgljic regression maodel (o determine the link between input and output responscs few
researchers| | iproved the wire DM process. A few researchers [ ¢, 17] mill D2 steel using coated and brass
wires in a WEDM iachine using {he TOPSIS technique, taking into account all of the output responses to
establish the besysaitings.

New niaterighs of ingreasing strengths and capabilities are being developed continuously and response

characteristics afe not merely needed onthe machining parameters buton the materials of the workpiece. D2

steel, hot diesteet is o such material that canbe used in applications of extreme loads such as hot-work forging,

extrusion, manglactarng mandrels, punching tools, mechanical press forging dies, die-casting dies, plastic

\_" mold rotor bladks, wircralt landing gears, and shalts, ete The investigation of optimal machining parameters for
wkj 1 M 1s thus yery easd ntial.

Tn this invegtigation vatidation of the TOPSIS Technique was done to assess the effectiveness of the TOPSIS
PRINCIPAL Technique meyaluatig the machining performan
J.N.R. College of Engg. & Teddentification gt prinan [actors was performed to determine the primary factors influencing the outcomes of
BHIMAVARAM-534 27 the Wirekl N process using AN WA analysis. Anexploration of process \';\rmmaﬁl'm *.'\glurg‘und
compare thrinffuviee ofditfercnt process parameters oi the mudle_R}@b“&QB\QtEﬂgﬁ'\&“uﬁgcr wireand
annealed coppki wire clectrodes, Lighlighting variations in their cl'l'c\Bﬂpme‘vﬁRKm'ﬂﬁifmlil\' and wire

Dreakage risi wis donie Lo isaess the surface quality and risk of wire breakage associated with the use ot coated
b 1 / o

ce of Wire EDM process and optimizing its inpul parameters.

copper wire cigctiad.sse otpared toannealed wire clectrodes. Analysis of tool wear ratio was performed to

analyze and cgmpri Qre TWIR between annealed wire clectrodes and coated wire electrodes during the Wire
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Figure L () Sprint o Cedtonica wire EDN nachine and (1) the workpiece is cut with coated wire,

EDM process.
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v et parison of MRR was done to compare {he material removal rate achieved when machining

D2 steel usinganneacu wireclectrodes versus couted wire electrodes.

2.1. Process parduieiers with their levels
Most researcheryhiave examined the influence of a limited number of input process parameters on the responses

of wire EDM p

work o wire I

roklucts. The literatare review disclosed that the researchers have carried out the majority of the

SN iprovement, monitoring and control but very narrow work has been reported on process

variables optimipation. The clfects ol input parameters and comparative study on hot working tool steel (D2) has
not been complgtely discovered using wire EDM by different wire electrodes. Multi-objective optimization of
wire EDM maclfining isanother thrustares that has been given less attention in past studies.

Asseenin figure (), the Sprinteut Wire EDM equipment from Electronica was utilized for the current

study. Thestudy focuses on finding which ol the two wires—coated copper and annealed copper wire—is the

hest wire eleetrgde fos machining 12 steel. This type of steel is typically used to make dies, Molds, and parts that

VR il mdx

PRINCIPAL

can support lar

¢ londs, Choosing exactpai Jinelers is a crucial step in the wire EDM process.

Based on the fiterature survey highlights that pulse duration stands outas the predominant factol

-
A.N.R. College of Engg. &T-" influencing Ui output variables. € onsequently, by the table presented, the study manipulates input parameters
—Fon, Toll, W Tuput current (1P, € VL and W across three levels while maintaining servo voltage and

BHIMAVARAM-67

flushing pressgre corstant. The experimental trials were done ona wire electric discharge machine (ELEKTRA

SPRINTCU

Telangana, In

73y ol Electronica Machine Fools id installed at Jyothi EDM Solutions, Balanagar, | l)'aiel';\l\;\ni.
lia 1 hie WEDM machine tool islisted intable 1 (). The process variables and their respective

magnitudes i

o ustrated intable | (b) The constant parameters are listed in table ' (€).
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Table 1. (2). The WEDN nachifne toul's speciications. (b). Process variables and their respective umg,niludea.(c).(".uns\;\nlp-.n‘-.lmclcrs
while machiming
S |G EE _._’//
L' @
s e
S.no. ltem type Speciﬁcation(s)
RSN (P
1 Desigtn 3 Fixed column, moving
table
2 51'/\ ol by : 440 x 650 mm
3 Mux. work piece wight s 200 mm
4 Max. workpiec ceipht 3 500 kg
5 Major table traverpe tNG Y E 300,400 mm
G Auxiliary table bravperse tuavi g 80, 80 mm
7 Wire electrode dfamieter : 0.25 mm (Standard)
8 Wire elcctrode dianeter ().l5,().2()mm(()p\iun-.ll)
9 Generaigs : ELPULS-40 A DLX
10 Conitrolled paes § XY, U,V simultancous
11 Interpolaon : Lincar & Circular
12 Least input tdrement 2 0.0001 mm
13 Least commiind ifiputeN, Y. : 0.0005 mm
LV
m 14 Input Powersapply : 3 phase, AC 415V, 50 Hz
15 Connecied load - 3 10 KVA
16 Average powet chisumption % 6107 KVA
— R
(b)
S.no Process Paunieters Sign Level-1 Level-2  Level-3
I Puilse ou (e (A) Ton 110 115 120
2 Pulse o o () Totl 30 45 60
3 Gap volibget) GY 15 18 21
4 Peak curfent (I 1P 180 210 240
] Wirelepdth) WV 2 4 (§]
6 Wire tenpion (F) Wi 6 8 10
SEN—— I e —
(¢)
S0 Parameier Details and values
| AL Marerial 12 Stedh
2 Cutling ool Hrass wire. oated wire, and A aled wire ol
diameter 0.253 mm

3 Serve Feed 2050 unit
4 Flushing Pressure 1 unit(15kgem Y
H 5 Peak Voliagye 2 unit (110 volt DC)
6 Diclectric Conductivity 20 mho
7 Feight of Work Piece 10 mm

N _,_________’___’____’————_I__—

The High cagbos Ciromiun tool steel (D2 Steel) plate of 150 mm 50 mm » 10 mmsize hasbeenusedasa

workpicee matefial tor the current experiments. HCHCr steel is a high carbon high chromium tool steel grade

offering very high woarresistance A toughness. The chemical compuosition of the material was listed in
table “(a).
- The optimal wi Cidentiticd using the Material Removal Rate (MRR), Surface Roughness 1Sk, Tool
Wear Rate (TWIRD, e d Kl Widtde KAV oulput responses. Instead of being one piece, the D2 steelwork
W is divided ino 10 mm thick cubes tor this study. EFach wire with a0.25 mm diameter haditsmput
p-.\r;um'\crn'h;\ 1wed and the Taguchi 127 orthogonalarvay shown in table “(b) was used | :1—=" |-
\—& Asystematic approachto planning to conducttests isa necessity for the competent conduct of experimental
pRINC|PAL dals. With thefstatsucal designol evperimental trials, the process of planning the trialis carried out, so that

ect" . o Tt i .

CO\\egeo ngg-&T “suitable dutawjith .,.liz«‘l'\'ll‘mtl{xl\‘llj./ull)'\'wldlmllxdl proccssesrcsultmgmsmmhleunduh]culvcmnclusmns.

IN. ‘MA\IARAN\-534 2 ‘Inlhcuu‘rcnl'sm-xts-,\.xi\m[l.13,&1'\1»'1\nu;tluul.uullhc'l'()l’Sl.\('l'cchniqu:‘fm‘m'dcrul'prcfcrcncel)ysimilurily
Byl

Lo ideal sotution

rechinigue have been utitized to plan the experimental trials and follow analysis of the data
gathered,

As per Taguchis experimental design philosophy using Minitab-17, the experimental input response

sequence for donducting 27 ex eriments and values are mentioned below in table *(b). By ap slving these values
£ ) ymg
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Figure 2. D2 stechwark plirts that hase been machined using coated copper wire.

Table 2], The chemical compaosition ol the material. (b). Taguchi 127 orthogonal array.

()

Constifuent [ Si Mn P 5 Cr Mo \Y
WL Qatposition 1.556 0.4 (TR 0.03 0.03 12 0.85 0.8
(h)

R - -
Frailapo. \ 13 ( D E ol
| | 1 | | 2 3
b | | 2 2 3 1
5 | | i) 3 1 2
| | 2 | 2 3 I
U | 2 2 3 | 2
O | ) 3 | 2 3

| 3 1 3 | 2
4 | 3 2 | 2 3
) | 3 5 2 5 |
1 | | | 2 3
il 2 | 2 2 3 1
12 2 | ki 3 | 2
14 ) A | 2 a |
11 ) 2 2 3 1 2
15 ) 2 3 | 2 3
1O 2 | 5 | 2
| g 2 | 2 3
1 2 ; 3 2 3 |
| r 3 | | | 2 3

r’%

Z
v

TOPSIS mcthad ot e aptimal inputresponse. Intable (D) A, B, G, DL E, and Fare represented by the
following procss paidiicicin.

Distilled whiter was employed s the diclectric (luid in this investigation. Coated copper was used in the trials
at first, then aif clectrade made ofannealed wire, Figures “and - show, respectively, coated wire electrode- and

assetofinpul /x v to tie DM machine theoutput responses dre noted and those values are substitute in
annealed wirele

lectrode-machined workpieces with cubes of 10 mm thickness. To reduce the breakage of wire
clectrodes, the¢ constantinput parameters and machining parameters must be closely watched. Each cubeof
10 mum thickess was givena tine stamp during the machining process, and measurements of the material
MR, SITWIR, i AN awvere Ly thereatter.
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e term MR, s hich stands for Mate il Remoy
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Figure 3. D2 steel machin

Figure 4. A tool form

230 7(cuhcd), and timg.
be measured using,
Subsequeit!

a profile projecte

diameter, and surface roughness, ar
teans hile, wire diameter is measured using

measuremeiits.

respectively

2.2. Data exsminiutiven dsing expe

Atotal of 27 tridls s erc conducted v cach w

wear ratio, surfhce roduhiness, kel

parameters 1 precise, te LTI

improve surkack rouzines. Tuble

Cesurements for wire wein ratio, den

uDs bl'all\ap Varmaetal

¢ parts made with annealed copper wire.

asuring surface roughness.

e diarieter of The wire tsing ascrew gauge.

Al Rate, refers to the speed at which materialis taken away

s such as kerf widthy, the total length of cutting, workpiece thickness

idih of the material that is removed during machining and can
",

oting the change in wire diameter relative 1o its original
g specialized machines designed for surface roughness

cacquired usin
A screw gauge, as demonstrated in figures - and 5,

runetital values
e clectiade, vidlding measurements {or response variables like tool
al removal rate. We methodically changed the process

breadth, and materi
R, decrease kerlwidth, lessen tool wear, and

led levels i order to increase MR
which is shown below, has specifics about these settings.
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impact o

ABSTRACT: Is it possible (o improve the attention of the students, especially for the millennial learners. The
answer would be yest this is possible through Active learning and teaching strategies. Knowledge and wisdom could
completely be acquired through basic understanding. With the implementation of active learning strategies.all the
improvements , which cannot be fulfilled by taditional learning and teaching methods can be attained. With active
learning. the students attention can be grabedd consistently throughout the lecture hour. Since it is one of the major
challenges met by every faculty from day one. Active learning helps students to be actively involved themselves in
a group activity, makes others und also themselves learn the concepts in an innovative manner. Active learning is
not just a one-way learning method as it involves multitasking without losing the attention in the classroom.Active
learning builds an individual's llllllTlllg ability by various brainstorming activities namely think pair share, group
activity, . fishbowl. Stump your partner, quiz . flipped classroom ete. Initially the students may feel difficult and
show disinterest and unwillingness/ o participate in such activities. But with proper guidelines, expectations and
communicating, how (o involve thenare keys o breakup the barriers. These activities need to be practiced among
the studeats so that they lhcm.\cl\uL.\ indulge und completely get benefited. As these strategies are slowly being
practiced and dealt by many educational institutions,this is a great advantage and would become successful if it’s
included in our curriculun for improving the quality of the teaching standards. One should approach education with
a modern mindset. This puper presents an impact of active learning strategies and few of the activities reflections.
Keywords: Cognitive learning. ;ujli\c learning.millennial learners,colluborative learning,Learning Management
System(L.MS).

Abbreviations:LMS. Learning Mandgement System:TAL,

Tean-Assisted Individualization: STAD.Student Teams-Achievement Division TGT,Teams-Games-Tournaments.
DNRCET:D.N.R.College of Enginegring & Technology

LINTRODUCTION |

Most ol the engineers woday are ikely o recall their undergraduate period as a span of mathematical and theoretical

study. However the engineering curriculum at most colleges was mostly practical rather than mathematical
applications. As the engineering institutes hire the faculty to teach and conduct the research, the number of faculty

wilh industry experience is deciining. When institute decide to give so much value to the research than education,

The innovative practices in teaching and learning becoming unsustainable, not preparing the students with industry

ready skills.st fearning takes place ofi the job, in practical situations of challenging project that required the freshers

to step out side their comlort zoue { 1], In engineer curriculum normally the capstone project will be done |n lhc fing 11 ey
semester of fourth year: S0 the students on develop the employability skills like tea ){lll\‘i Rl'\,Cl’

I
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skills and communication skills. In the field of engineering , each aspect emphasizes on the design thinking. One of
the key parameter is the design which has created impact in every flourishing industry like business corporate fields,
textile industry. automation sectors, Aireraft sectors and various small-scale industries. The design feature
enhancing for young students jis a challenging task.however,there seems to be a large response and expectation
among the student's communities as they seek for better job opportunities and like to build their designing skills.
Individual Learning was explofted und distinguished  clearly in this course. Along with academic excellence,
innovative curriculum gives students a taste of the real world: with enriching, innovative entrepreneurial learnings.In
the present days, innovation, team workers and uniqueness are expected in industries of every aspect . For meeting
the short term and long term ugals, each student undergoes a task which is a challenging in the daytoday life. To
fulfil their  dreams. students should be  proactive and exhibit their innovative skills for acquiring a job. As an .
engineering professional every student should learn and aquire knowledge to cope up inorder to compete and get
jobs. These are the foundation blocks for building every individual career in their professional lifeto dwell and
become a successful engineer. Inter-Disciplinary learning ensures that students gain knowledge and perspective over
P multiple subjects.

ILLITERATURE REVIEW

Revolutionary changes in engineering education has taken place in the last decades with the perspective that stu-
dents follow multi disciplinary approuch and this will be used worldwide in problem solving and connect students
further and their University to the world [1]. In every professional organisations, codes of conduct on social respon-
sibility is very important [2]. A investigative study was conducted into the meaning and capabilities of design, us-
ing a literature review und subsgquent content analysis method to create a theory-based Design Spectrum, which laid
the foundation to demonstrate the wide breath of design parameters [3]. Transformation of the educational system
through three key differentiators namely creative engaging faculty, technology enabled infrastructure and collabora-
tive entrepreneurial eco system niakes the quality of teaching and learning much better. The second stage was an ex-
ploration of the expanding parameters of innovation in the commercial environment [4]. In professional education,
teachers should have a basic upderstanding of the abilities which they are seeking in their students to develop and
teachers cun get by at the end of their course Jas long as their students are competent enough to enter their profes-
sion. In unprofessional education. the differences  between training and education are less clear-cut compared to
general education |5 I

HLBROADER CONTEX'T — INNOVATION IN TEACHING AND LEARNING
3.1 Core Values

m The mission of DNRCET is |10 create and develop students entreprencurial mindset, staff, and faculty through
educational ecosystem. So,for (his mission achieving, the ecosystem of educational institution has been designed to
integrate curriculum relevant (o the industry needs  with extra-curricular opportunities of learning. To make the
students globally employable and competetive,to face challenges in the society. and for higher education pursuing
purpose, the design of curricu’mn has been made by INTUK (R20). The new curriculum is being implemented and
inorder to teach the student community, new open elective and professional elective courses were offered (o
students based on their choice which changed the teaching and learning methods by imposing new techniques.

Course objective and outcomes — Objectives chosen that should be observable, measurable and achievable is my
first course objective. The culture of our institution paves the way for development of this mindset by various
teaching and learning methods as per the curriculum. In this ecosystem, students become leaders of thought
provoking in creating new inngvative idens. and innovative solutions realization to seek a job in near future.

Industry Relevant Curriculur — The main objective of DNRCET is to present the JNTUK curriculum as per the
latest technologies satistying pndustry needs. S0, various inputs are taken from industry experts in framing the
curriculum, to design the projéets and assessed by industry mentors and evaluators. DNRCETstudents are very much
exposed (o the latest trends ¢F the industry - bycontinous interaction with industry experts for bridging the gap
between academia and industry.

‘ \‘{ }AL;‘(EMQU A -
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Online course site - The muin Gbjective of DNRCET is to create a specific learning management system (LMS) for
the purpose of the students, where the entire course related data are loaded from the syllabus to lesson plan and other
teaching material. Leurning thiough these methodologies is so professional and improves every student thought
process. Our ecosystem of ucadlemics is based uponthese ideas, thoughts and by creating common core curriculum
which leadsto rich experience o learning.

Learning and teaching style — Sensory and intuitive learning —perception: Students visually see the construction
working principle was conveyed through power point presentation and adequate concrete content satisfying the
teaching style.Given tinie o reflect ubout how any process is happening and to ponder about the application inreal
time with an example.

3.2 Pre-implementation and post implementation reflection
Students do not show any interest during thecourse delivery and also handling a large classroom is also very

challenging. hence creating an finterest by relating to reality or industrial appllcations makes sense. Making students
to think and participate in quizzes gave them brushup of what was taught in class for the purpose of reflection.

Attention: Students are asked (0 identify the devices in the classroom with examples and in day to day life to check
the attention. where students comie up with great ideas about usage of the topic choosen during the course

Relevance: Discussion about [new upgradation relevant to electrical field, Students are asked to come up with
relevant examples used in thy reality. To fuce any competitive examinations. Builds confidence while attending
interview.

Confidence: Interactive sessin for the first 3 min at the startof” the class. Students able to understand the concept
and asked to write down poinits about the previous class, views or doubts that needs to be clarified.

Satisfaction: Students lind it [satisfying at the end of the exams. The course learned completely reflects through
exams and the marks scored bt cach and every student.

IV.LEARNING STYLES INVENTORY
4.1 Basic Information
Learners like to implement teaching according o various learning methods as illustrated in this paper.

A student leurns by varigus  ways like seeing, hearing. reasoning, memorizing, visualizing, thinking
Multidisciplinary learning (6] and so on . When I was a student, T was also adapting such methodologies. Howev-
er Felder-Silverman Learning Styles inventory provides modified and classified specific group of students falling
under categories namely visugl auditory. inductive deductive, sensory intuitive, active reflective, sequential global
where euch needs to be handlgd in ditferent modified ways of teaching.

We too liked o interact and wis more an active learner when we were a student, we used to gain more knowledge
and retenbered the subject when was interacting with my group of my friends. We share our knowledge inside and
outside the clussroom. We were also o person of reflective thinker sometimes. We rethink about it when we were
buck at home or when we areloutside . we try to relate things learned to the practical applications existing inside or
the outside the surrounding . e always try to relate our theory to practical applications| 10].

We were able 10 grasp miginy concepts and ideas, which is helping me even now when we explain it o our
students. ~o ds i lecturer we ike o provoke the same with my students too. We like to emphasize solving problems
in groups and verifying by dofing w think pair share uul\ny Exhibiting tangible information with legible results. As
reflection happens only certafn time is given 1o think, it's better to break up the lecture in short spans and making
students o relate it to the applications and come back with their thoughts and share the same among themselves with
a small group. Providing an open-ended problems and exercises that help analyzing things. Some ol this
modification in teaching: certpinly bring changes among the student community.
x’tﬁv\"’/
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4.2 Teaching Philosophy Statement

Contribute towards positive learning and produce quality engineers. Educate and learn enthusiastically, Builds a
strong base 1o inculcate learning throughout the lifetime. Innovative brain-based learning methodologies are being

propagated nowadays|7]. lc‘uhin" with clarity, enthusiasm, transparency and involvement have improved to greater
extent.

4.3 Fundamentals OF Course Design

To design an effective course| design and implementation. Develop the course objectives and outcomes using
“blooms taxonomy. Design the|pre-requisites of the course. Set up the ground rules and expectation appropriately.
Faculties able find the student’s involvement and their level of interest. Students support and involvement towards

the subject is uchieved. The expectations ol the students are clearly met[8].

~ 4.4 Creating A Dynamic L‘lu»sr(mm

Active learning is one of the best strategies suitable for the millennial learners to create a dynamic classroom. Active
learning enables student’s achicvements and exposes their abilitiesActive learning stimulates the brain based
learning among students. Active learning engages the students with the quality time. Motivated students who were
uiable o speak out w actively|purticipate and made them realize it would help them in exams, also score for their
owi teant. Students participated very enthusiastically in groups and showed lot of interest taken place in classroom.
Now, us it fuculty able to bring back the class after the activity, which was a hard task?

I'ig. 2. Photo shot during the think pair share activity.

TN L
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The above photo shot was during think pair share activity. As [ was unable to implement many activities as

discussed in modules. 1 tied im slementing few and even students are aware of such activities now and eagerly

participated.
4.5 Collaborative Learuing
\
Colluborative learning enhances the logical and innovative processes working in a group. Collaborative learners are .

set with a common goal, opens up deadlock. Team work improvises by involving them to take the responsibility to
check each other’s work Collaborative learning enhancing the skills and abilities of each student in some way or the
other Remember all the basic concepts and builds interaction and also builds friendly and fare competition among
team members. Through colluboritive activity. I was inspired by the TAT (STAD & TGT), which also matches with
my course outcomes (0 proceetl withy hence | tried implementing this activity in the classroom. It was time
consuming and the entire 50 mittutes of class was not enough to complete the activity. But, I was able to manage it
h to some extent. Students are aware of such activities which would help them build team work especially in the
indusury|Y].

Fig. 3. Photo shot during the activity.

The ubove photo shot shows the tudents participation during a small group activity.

m 4.6 Hurnessing Technolagy

Developing a Flipped class 1o technique rather than traditional teaching style for the convenience of the students.
Exccute the flipped classroom for the important topics and class time could be utilized for the field work. Students
missed the classes could utitizg this technology and also revise during the exams. Flipped classroom technique was
an excellent choice for the sfudents. After viewing the video, students showed much interest in answering the
questions asked in the video Lession. Students came up with thoughtful answers and excellent involvement in the

Class session.
4.7 fotfective Assessment

Rubrics guide the student’s putcomnies i an implicit manner to-extrict the proper outcomes from the students.

Rubrics help students develop) more confidence while appearing for the exams. An extremely detailed oriented and

hielps instudent sell rellection. We are uble to produce a proper justitication, during the evaluation process. This .
methodology exhibits transpuiency winong e students. as o what is being expected from them. 1t helps both the

fuculty and students during excninations. projects and various places where it involves evaluation

-
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Table 1. Rubrics set for a project report

RUBRIC FOR DEBIGN PROJECT----New rubric
i o Criteria Rating Rating Rating (Not | Total
1" ‘ N {Approached | met points
‘ (Fully met | oxpeccation) | expectation)
expectation)
Review () Informatien | Information K
( Selecdon of 3 th gathered was chooses was
il suitable ‘ ralzvant to d lzss relevant
n project) 1 the topac to the topic
. \ chosen for chesn(iph
ths
projset.. (3t
not an
upgradsd
IEEE
gansacuon..{
3}
o Doss net 10
rzal tme apply to any
application w | rzal dma
mms application
sutaatdpts) | nor
nnovative.(3
Revien — 1 1
m 2(ldentifving
the neal an
conceptualizat
an) ‘
|
A ypartefthe | Exscuttonan Exzcuton is 10
‘ simulatzd | netupto the
sppecation..

Spte

Tk wbove table displays the rubric created for a projectreport.
V. IMPACT OF LATEST 'Ii'ii LCHING METHODOLOGY AMONG STUDENTS

As Collaborative Learning Teehuigues have been adopted. students were able to observe the concepts and able to
implement, which in wrn reflected in the exams. Student’s interest and attitude towards the course have improvised.
Students are exposed 1o new {echmology and have reflected with feedbacks in various aspects. ALY
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Did the group activity frelped in exams

rpina methodology s useful than traditional

How do vou feel about the new learning methodology
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VI.CONCLUSION

This puper impresses the impor

(e and widens the scope of the teaching and learning methodology in the engi-

neering Education. As millenuial Tearners seek for the new ideas and innovations through cognitive learning, these

methods would promotes the p
fearn and imply in reality whicl
the students than traditional few
Vil FUTURE SCOPE: Thisy
cal advancements that can be it
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Abstract. During the design of Application-Specific Integrated Circuits, a whole
adder logic circuit plays a significant role. The full adder is a fundamental part of
the majority of VLSI and DSP applications. Power consumption in full adders is
one of the key factors; hence it is necessary to build full adders with low power con-
sumption. Full adders are developed in this work employing full swing AND, OR,
and XOR gates and compared with pass transistor logic (PTL) based AND, OR,
and XOR gates, and complementary metal oxide semiconductor logic (CMOS)
based AND gate, OR gate, and XOR gate. The Mentor Graphics Tool is used to
construct and simulate every planned circuit. After receiving simulation data, we
compared the power consumption, delay and PDP of several complete adder-based
-logic designs. In the proposed full swing XOR, the power dissipation and delay
is decreased by 10.5% and 9.8% respectively and hence the full swing full adder
PDP is decreased by 0.6%. As compared to alternative full adder designs based
on logic, full swing by using gates like AND gate, by using the OR gate, and with
the help XOR gate, full adder design consumes less power and hence suitable for
(307 low power applications.

Keywords: Full Adder - TGL - PTL - Mentor Graphics Tool

1 Introduction

The concept of smart cities has gained tremendous momentum in recent years as urban
areas around the world strive to harness the power of technology to enhance the quality of
life for their residents. Smart cities leverage various Internet of Things (IoT) applications
and interconnected systems to efficiently manage resources, improve infrastructure, and
deliver better services. One crucial aspect that underpins the success of smart city ini-
tiatives is the implementation of low-power solutions [1]. Low power plays a pivotal
role in enabling the sustainable growth and long-term viability of smart cities, ensuring
that these technological advancements are energy-efficient, environmentally friendly,
and economically feasible.
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Adders are widely utl?lized as circuit components in Very Large Scale Integration
(VLSI) systems, including microprocessors and Digital Signal Processing (DSP) pro-
cessors. It serves as the hub for several other processes, including address computation,
multiplication, and division. Adders are crucial to the overall system performance in
most digital systems [2]. As a result, improving adder’s performance is a key objective.
The study into low power microelectronics has increased due to the tremendous rise in
portable systems like laptops. The cause of this is because battery technology develops
more slowly than microelectronics technology [3]. The mobile systems have a finite
quantity of electricity at their disposal. Low power design has thus grown to be a sig-
nificant design restriction [4]. The most computationally intensive applications, such as
multimedia processing and DSP, may now be realized in hardware to increase speed of
operation. However, as the market for portable electronics grows, so do the researchers’
motivations to pursue smaller silicon areas, faster processing, longer battery lives, and
improved dependability [5].

The complete adder design is crucial to digital computing. The complete adder design
requirements are often several in natures. One of the properties, transistor count, affects
the system complexity of arithmetic circuits like multipliers and Arithmetic Logic Units
(ALU), among others [6]. The other two key factors in the design of complete adders
would be power consumption and speed [7, 8]. Yet, their interactions with one another
are paradoxical. To achieve the best design tradeoffs, energy usage per operations and
power delayed products have been defined. The right choice of logic types can improve
the performance of digital circuits. Various logical approaches frequently emphasize
achieving one facet of performance at the price of another. While executing the identical
function, the logic styles differ in how they calculate intermediary nodes and transistor
counts [9].

Numerous comprehensive adders are designed so far, including those that use static
CMOS, with the help of dynamic circuits, and having the large number of transmission
gates, with the help of GDI logic, and having the pass transistor logic (PTL) [10, 11].
For the purpose of producing sum and carry outputs, the well-established static CMOS
which are adders along with help of complementary pull up PMOS and having the pulling
down NMOS networks that need 28 no. of transistors. PTL is a substitute for CMOS
that offers implementations of the majority of functionalities with fewer transistors. This
may lower total capacitances, increasing speed and reducing power dissipation in the
process. The output voltage, however, varies in the PTL-based design because of a certain
threshold voltage reduction occurs throughout the circuit input and the circuit output.
The Complementary Pass Logic (CPL) and along with the differential restoring circuit
that is Swing Restored PTL is a adaptations can be used to remedy this issue (SRPL).
However, these logics lead to higher shorts of current, a greater transistors count, and
more intricate wiring connections since they require complementary input signals [12].

Another strategy to reduce complexity in logic construction is to use transmission
gates. Reference [13] discusses the entire adder implementation that makes use of a
transmission gate. It takes 20 transistors; a transmission function adder, which only needs
16, is another option for additional transistor count reduction. Reference [14] discusses
this option. As an alternative to CMOS logic, GDI logic is offered. A logic function may
be implemented using this low-power design method with fewer transistors. A threshold
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In the pursuit of building efficient and sustainable smart cities, low-power solutions
have emerged as a vital enabler. By embracing energy-efficient technologies, smart cities
can minimize their energy consumption, optimize resource allocation, and reduce their
environmental impact [23]. Low-power devices and systems pave the way for scalable
and resilient IoT networks, ensuring the long-term viability and success of smart city
initiatives. As cities continue to evolve and adapt to the ever-changing technological
landscape, prioritizing low power will remain essential in creating truly intelligent,
energy-conscious, and livable urban environments [24].

3 Traditional Approach

3.1 XOR Gate using CMOS Logic

A two-input XOR gate is a fundamental digital logic gate that outputs true (1) when the
number of true inputs is odd. The operation of a two-input XOR gate using CMOS logic
involves the use of both NMOS and PMOS transistors. Dynamic power consumption
occurs during switching when the output transitions between logic 0 and logic 1. During
this period, both NMOS and PMOS transistors momentarily conduct, causing a short
power surge. This causes a brief surge in power consumption, which can be significant
in high-frequency operation or large-scale designs. The XOR gate’s delay is primarily
influenced by the cascaded structure of the inverters within the circuit. This can become
a limitation in high-performance applications where ultra-fast operation is essential.

The power-delay product (PDP) represents the trade-off between power consump-
tion and circuit speed. In high-performance systems, optimizing the PDP is crucial, and
CMOS XOR gates may not be the most efficient choice. CMOS XOR gates require a
relatively higher number of transistors compared to simpler gates like NAND and NOR
gates. Each XOR gate needs 14 transistors, which can lead to increased chip complex-
ity and area consumption [25]. In large-scale designs, the higher transistor count can
contribute to increased manufacturing costs and may limit the overall chip integration.
Due to the complex structure and cascaded nature of the XOR gate, its ability to drive
multiple loads can be limited.

The CMOS XOR gates have proven to be versatile and widely used in many digital
applications, they do have certain disadvantages, particularly concerning power con-
sumption during switching, delay compared to simpler gates, and the number of tran-
sistors required. In some cases, a different gate implementation might be more suitable
for achieving the desired balance between power efficiency, speed, and transistor count.
The CMOS XOR gate circuit diagram is as shown in Fig. 1.

3.2 XOR Gate Using PTL

PTL XOR gates typically require fewer transistors compared to CMOS XOR gates,
which can lead to a smaller silicon area and lower manufacturing costs. Due to the
reduced transistor count, PTL XOR gates generally consume less power than CMOS
XOR gates, making them more energy-efficient. PTL XOR gates have simpler transistor
paths, leading to shorter signal propagation delays and faster switching times compared
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value V| separates the output the result that comes maximum or minimum in the voltages
from the Vpp that is the voltage which results the circuit to work or ground in GDI gates,
resulting in a smaller v‘ol[age swing at the outputs [15, 16]. It is advantageous for power
usage when the voltage swing is reduced. Nevertheless, if cascaded operation is used,
this could result in sluggish switching. The reduced output may possibly result in circuit
malfunction while opel‘rating at low Vpp [17].

In order to attain full swing functioning, additional consideration must be required.
This work implements ‘an effective technique for digital circuits, comprised of full swing
by using gates like AI\*D gate, by using the OR gate, and with the help XOR gate, and
using the transistors lil‘(e pass transistor logic, and by using the CMOS logic.

|

2 Ultra-Low Pm‘yer Design Requirement

As smart cities evolve imd integrate a multitude of IoT devices and systems, the demand
for energy increases ex‘ponentlally These devices, such as sensors, actuators, and com-
munication modules, fPrm the backbone of a smart city infrastructure. They collect and
exchange vast amounts of data, enabling city authorities to monitor various aspects of
urban life, including traffic flow, waste management, energy consumption, and public
safety. However, this in}creased reliance on technology and connectivity poses significant

challenges, particularly in terms of power consumption.
|

1. Energy Efficiency: Slnart cities need to optimize energy consumption to ensure sus-
tainable development. By implementing low-power devices and systems, cities can
minimize their over?ll energy footprint. Low-power solutions can significantly extend
battery life, 1educmg the frequency of battery replacements or recharging [18]. This,
in turn, reduces the;operanonal costs associated with maintaining and powering the
vast network of IoT devices deployed throughout the city.

2. Scalability and Ex;lansmn A crucial characteristic of smart cities is their ability to
scale and accommodate future growth. Low-power solutions enable the deployment of
a larger number of dev1ces without overburdening the existing power infrastructure
[19]. By adopting cnergy -efficient technologies, smart cities can expand their IoT
networks without straining resources or compromising system performance.

3. Environmental Susn‘amablllty The environmental impact of urbanization is a growing
concern worldwide. By incorporating low-power devices and systems, smart cities
can contribute to reducing greenhouse gas emissions and minimizing their ecologi-
cal footprint. Energy-efficient IoT solutions decrease the demand for non-renewable
energy sources, leading to a more sustainable and eco-friendly urban environment
[20]. |

4. Reliability and Resilience: In smart cities, maintaining the reliability and resilience
of IoT systems is cruc1al for uninterrupted service delivery. Low-power devices can
operate for extended periods without needing frequent maintenance, ensuring the con-
tinuous fun(,tlonmg of critical applications. Additionally, energy-efficient technolo-
gies are less suscep tible to power outages, allowing smart cities to remain operational
even during unforeieen events or emergencies [21, 22].
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Fig, 1. Circuit schematic of XOR using CMOS logic

to CMOS XOR gates [26]. PTL gates can perform well at lower supply voltages, making
them suitable for low-power and energy-constrained applications.

PTL XOR gates eliffer from some signal degradation issues due to the presence of
parasitic capacitance and resistance in the pass transistors, which can affect the circuit’s
overall performance. The noise margin (the tolerance for signal fluctuations) of PTL XOR
gates is generally lowq‘r than that of CMOS XOR gates, making them more susceptible
to noise and manufacturing variations. PTL XOR gates have a limited ability to drive
multiple loads (fan—out?, which can restrict their use in complex circuits with high fan-out

requirements. The circuit schematic of XOR using PTL is represented in Fig. 2.
\

|
3.3 XOR Gate Using Full Swing Logic

The power consumpti on of the FA cell can be decreased by designing the XOR gate
efficiently, as it is a rqajor consumer of power. Additionally, there are various circuit
proposals available for implementing an efficient XOR gate in digital circuits design.
The full swing based XOR gate is shown in Fig. 3.

In Fig. 3, due to two NOT gates on the critical route, the double pass transistor XOR
gate circuit, which co@prises eight transistors, consumes a lot of power. The power
dissipated in short-circuits and overall increases with the size of these transistors since
doing so results in an intermediate node with a high capacitance. There is a minor

increase in critical rout;le latency under ideal PDP circumstances as well [27].
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Figure 4 shows The PTL logic-based XOR gate circuit, which consists of six tran-
sistors, has a better latency and power consumption than an alternative circuit. However,
it employs NOT gates on the critical route, which might be problematic. Because an
NMOS transistor was used in the XOR circuit, has less latency Because PMOS transis-
tors are slower than NMOS transistors, not gates should be larger in order to maximize
XOR speed [28].

- A 7
L |
= e
Iol M5 M1 B—|_ M3
A = R XOR
_I M6 M2 g w4
L A

Fig. 4. Circuit schematic of XOR using full swing PTL

4 Proposed Methodology

The non-full-swing XOR circuit of Fig. 5 [29] is efficient in terms of the power and
delay. Furthermore, this structure has an output voltage drop problem for only one input
logical value.

To solve this problem and give the XOR gates an ideal shape; we propose the circuit
shown in Fig. 6. This arrangement creates a perfect swing for all possible input com-
binations. In the critical route of the circuit, the proposed XOR gate does not contain
a NOT gate. Compared to all other circuits, the delay is shorter and the drive strength
this better. The proposed XOR gate has one more transistor than the structure shown in
Fig. 4, but it operates faster and consumes less power.

The input capacitances in A and B of the XOR circuit depicted in Fig. 6 are not
balanced because one of them has to be connected to the input of the NOT gate and
the other to the diffuser of the NMOS transistor. As a result, input A, which is likewise
linked to the NOT gate, has to be connected to a transistor with a lower input capacitance.
Full-swing output, less wiring, good drivable capacitance and simple circuit structure of
the proposed XOR circuits are their advantages.
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5 Design, Implementation and Simulation Results

The PTL XOR gate is designed using pass transistors as the main building blocks. It
consists of transmission gates or pass gates that pass or block signals based on the
control signals. The CMOS XOR gate is designed using Complementary Metal-Oxide-
Semiconductor (CMOS) technology. It employs a combination of NMOS and PMOS
transistors to create the XOR function. Full Swing Logic is a design style that enhances
noise immunity and signal integrity. The XOR gate designed using Full Swing Logic
combines the benefits of both PTL and CMOS techniques to achieve high performance.

Mentor Graphics provides a suite of electronic design automation tools. The design
of the XOR gates (PTL, CMOS, and Full Swing Logic) is implemented using the appro-
priate tool from the Mentor Graphics suite. This involves drawing the circuit schematics,
setting up the transistor models, specifying the technology parameters, and defining the
logic function of the XOR gate.

After implementation, the XOR gates are simulated using the Mentor Graphics tool
to verify their functionality and performance. The outputs waveform of every circuitry
may be seen when all the circuitry have been constructed and modeled to use the mentor
graphical tool.

5.1 Implementation of XOR Gate Using CMOS Logic

For CMOS XOR gate, the simulation will demonstrate its higher noise immunity, better
signal integrity, and high fan-out capability. But it might exhibit increased power con-
sumption and longer switching delays. Figures 7 and 8 depict the simulated design and
waveforms of an XOR gate employing CMOS respectively.

INVERTER _SCH1

Fig. 7. Schematic for simulating XOR with CMOS
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5.2 Implementation of XOR Gate Using PTL

For Pass Transistor Log{c (PTL) XOR gate, the simulation will validate its reduced
transistor count, low power consumption, and faster switching speed. However, it may
show limitations in noise margin and signal degradation. Figures 9 and 10 depict the
simulated design and waveforms of an XOR gate employing pass transistors respectively.

Fig. 9. Schematic for stimulating XOR gate with PTL
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53 Implementatiorf of Proposed XOR Gate Using FSL

For full swing logic XOR gate, the simulation results will aim to show the advan-
tages of combining PTL and CMOS techniques, such as improved noise immunity,
signal integrity, and moderate power consumption. Figures 11 and 12 demonstrate the
simulation design and waveforms for a XOR gate utilizing a full-swing XOR gate.

Fig. 11.
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‘Schematic for simulating proposed XOR with Full swing
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Fig. 12. Waveforms for simulating proposed XOR gate with Fullswing

The simulation results will include waveforms depicting the input and output behav-
ior of each XOR gate, and they will be analyzed to evaluate the design’s performance
and adherence to specifications. Any design improvements or optimizations can be made
based on these simulation results before proceeding to the physical fabrication process.

5.4 Implementation of Full Adder Using Proposed XOR Gate

The CMOS Full Adder is designed using CMOS technology, utilizing a combination
of NMOS and PMOS transistors to perform addition. The PTL full adder is designed
using pass transistors, and it performs addition using XOR gates and other logic gates
implemented using pass transistors. The Proposed Full Swing XOR gate is anovel design
that aims to combine the benefits of Pass Transistor Logic (PTL), CMOS Logic, and
Full Swing Logic to achieve improved performance, including high noise immunity, low
power consumption, and faster switching times.

The full adders (PTL full adder, CMOS full adder, and proposed full swing XOR gate
full adder) are implemented using the Mentor Graphics tool suite. The tool is utilized to
draw the circuit schematics, set up the transistor models, define the logic functions, and
specify the technology parameters for each Full Adder design. Figure 13 depicts the full
adder simulator design.

Each full adder desfgn is simulated using the Mentor Graphics tool to evaluate
its functionality and performance. The proposed full swing XOR gate used within the
full adder is compared to the other three designs (PTL, CMOS, and full swing logic) in
terms of noise immunity, power consumption, switching speed, signal integrity, and other
relevant parameters. Simulation waveforms show the input-output behavior of each Full
Adder, allowing for a detailed analysis of their respective performance. Figures 14, 15,
and 16 illustrate, respectively, the simulated waveforms for full adders utilizing CMOS
logic, pass transistor logic and proposed full swing circuitry.
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| luation

6 Performance Ev
The Proposed Full Swing XOR gate combines various logic techniques to achieve better
noise immunity, making it more robust against signal disturbances and manufacturing
variations. The proposed Full Swing XOR gate strikes a balance between the low-power
advantages of PTL XOR gates and the power efficiency of CMOS XOR gates, offering
moderate power consum tion. While Full Swing XOR gates may not be as fast as PTL
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gates, they generally provide faster switching times compared to CMOS XOR gates. In
regards to power conspmption.dclay and PDP, the following Table | compares several

XOR gate designs.

Table 1. Performance evaluation of XOR gates in various logics

' No. of Transistors

PDP

XOR Power Dissipation (uW)  Delay (pS)

Designs ‘ , (ad)
Ref[24] 14 248 126.1 ' 64.7
Ref(11] | 6 214 236 505
Ref[27] | 4 246 l21s s29
Ref[12] 8 12,50 258 64.5
Ref[30] | 8 248 243 602
Proposed | 7 1222 219 486

The simulation results are compared to identify the strengths and weaknesses of each
Full Adder design. ThF Proposed Full Swing XOR gate’s impact on the overall perfor-
mance of the Full Adder is evaluated, and it is compared against the traditional PTL,
CMOS, and Full Swing Logic implementations. The comparison aims to demonstrate
how the proposed Full Swing XOR gate enhances the Full Adder’s performance, poten-
tially providing advantages in various aspects over the other logic designs. Comparing
several full adder designs in regards to power dispersion, delay and PDP is shown in
Table 2 below.

Table 2. Performance evaluation of Full adder using XOR gates in various logics

XOR  Power Dissipation (WW) | Delay (pS) 'PDP
Designs ‘ (ad)
CMOS [7] 3,61 | 212 765.3
DPL [16] 489 1988 483.1
CMOS[I1] 398 92 4744
CPL[g] S 6; = ; 63'7. 4383
arany N
Proposed 3.92 1109.9 1430.8

Based on the simulation results and comparison, designers can make informed deci-
sions about which Full Adder implementation is most suitable for their specific applica-
tion. Any design improvements or optimizations can also be made based on the findings
before moving on to the physical fabrication process.
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7 Conclusion

In this work, the use of a full swing logic-based full adder that incorporates the pro-
posed full swing XOR gate offers significant advantages for low-power applications.
This design aims to strike 5 balance between power efficiency, speed, and performance,

making it well-suited for lenergy-constrained systems. The proposed full swing XOR

gate demonstrates notable: improvements in power consumption compared to conven-
tional adders. It showcases competitive switching speeds in comparison to PTL and

CMOS-based full adders.‘lts design principles emphasize fast signal propagation and

reduced signal degradation, contributing to improved delay performance. It also excels

in achieving a favorable Po}wer-Delay Product. It balances power consumption and delay

characteristics, offering an} optimal compromise between energy efficiency and speed for

low-power applications. 'I}‘hese adders can be used for efficient and high-performance
arithmetic circuits suitablie for battery-powered devices, IoT applications, and other

low-power electronic systems.
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Abstract- A particular kind of ne}ural network called an
autoencoder (AE) is trained to discover a reduced and
effective representation (encoding) of input data. In most of
the applications of AE, it is found that this model has been
used for generating the same images in compressed form.
AE has also been used for encoding the images and signals.
In this work, a supervised autoencoder is designed that is
trained with both input images and corresponding targets
that are also the images. This allows the model to learn a
mapping from the input image to the target image
specifically for segmentation. The proposed method is
verified and trained with brain MRI images and segmented
tumors. The dice score obtained in this method is 98.43% in
producing segmented tumors. I

Keywords—Autoencoder, Supervised Autoencoder, Brain
tumor segmentation, Deep Learning, Convolutional neural
network F

[. INTRODUCTION

Brain tumor segmentation is or*e of the most important
tasks in medical image analysis, which is locating and
defining areas of interest within brain magnetic resonance
imaging (MRI) images, particularly those associated to
tumors. This process is crucial for accurate diagnosis,
treatment planning, and monitoring of brain tumor
patients. One approach to automating this process is by
utilizing supervised autoencoders (AEs). Autoencoder is a
type of neural network architeci'ure designed to learn
efficient representations of input data [1][2]. It is
composed of two networks: an encoder network
(encoding), which compresses the input data into a lower-
dimensional representation; anJ a decoder network
(decoding), which tries to recreate the original input from
this reduced form. This process encourages the network to
learn meaningful features from the data.
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In general, AEs have a few applications in image
processing including but not limited to image generation
[3-5], image manipulation [6],[7], and image compression
[8-10]. These applications of autoencoders are based on
unsupervised learning, whereas its supervised learning-
based design is rarely considered. In this work,
autoencoder is used for image generation in a supervised
manner, specifically, for tumor segmentation from MRI
images.

A few works on tumor segmentation from MRI
images have been developed in the past several years.
Saravanan et al. [11] have used an Interval Type-II Fuzzy
logic system (IT2FLS) optimized using an artificial bee
colony (ABC) for tumor segmentation from brain MRIL.
The skull region was removed from the whole image as
the preprocessing step in that work. Tumors were taken
away from the MRI images that might not be used for
detecting the location of the tumor. Another model has
been designed using the fuzzy model, specifically,
triangular fuzzy median filtering (TFMF) for tumor
segmentation [12].

A combination of U-Net and convolutional neural
network (CNN) has been proposed for tumor
segmentation from brain MRI. Gray level Co-occurrence
Matrix (GLCM) was used to remove the unwanted parts
from the brain MRI [13]. A U-Net++ model with image
augmentation has been proposed for tumor segmentation
from brain MRI [14]. Bias field correction, cropping, and
normalization were used as preprocessing steps to clean
the input images in that work. Three different forms of
deep neural networks (DNN) have been utilized for
multimodal view-based segmentation called multi-view
dynamic fusion framework (MVFusFra) [15]. 2D
segmented tumors were combined to form a 3D image
that was again divided into 2D segments for comparison
with ground truth images. Metlek et al. [16] have
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Abstract. Tumor in brain is one of the serious diseases throughout the world
and it leads to death around 300 thousand people in 2020. Hence, Brain tumor
diagnosis is|a sensible and important task in clinical and medical field.
Identification of illness, area, depth and severity of the disease are major
challenges encountered before technological improvement in the clinical field.
These major [challenges are fulfilled few decades ago by acquiring images of
human body parts with collaborations of electronic and mechanical devices.
The familiar medical images are Magnetic Resonance Imaging (MRI) Scan,
Computed Tomography (CT) Scan and Positron Emission Tomography (PET)
Scan. Manu%l observation of aforementioned scans may lead error in the
treatment. Hence, various image processing algorithms and pre-trained methods
have been employed on medical images to identify the accurate location, area,
depth and severity of the disease, which effectively improvise the treatment.
The evolutioq process has several stages such as: preprocessing; segmentation;
future extraction; and classification. Therefore, this work presents a detailed

report of CNN based brain tumor classification methods through MR imaging

scans. Finally, the performance measures of brain tumor classification methods
have been presented and compared.

Keywords: Brain tumor. Diagnosis; Illness, Medical images, Classification.

1 Introduction

Global Cancer Statistics 2020 announces, twenty million new incident cancerous
cases and nearly 10 million new deaths are happened throughout the world in 2020.
According to this, 2.5% deaths were due to brain tumor disease in 10 million
cancerous death cases [1]. Hence, diagnosis of tumor in brain has been significant in
the medical field. Disease detection, classification and severity estimation are
prominent in diagnosis steps of tumor [2-15]. In disease diagnosis process; first
capture the skeleton image of required human body part; familiarly it’s named as
medical image. Most familiar medical image types are X-ray, MRI scan, CT scan and




PET scan [1-20, 22]. Out of this MRI scan is suitable to capture the soft tissues of the
body part. Manual identification and classification of diseased/defected region may
difficult, if raw medical image affected with noise and no variations in the intensity
levels of diseased and non-diseased regions. It has been due to longer scan time by the
sensors and age of the equipment also. Therefore, for accurate diagnosis of the
particular disease, various automated algorithms and methods were designed [3-13].
Fig.1. shows general flow of automated approach [2, 15]. First employ prepossessing
scheme (noise removal) on raw medical image. Further, segmentation is employed on
preprocessed image to locate/identify the Region of Interest (ROI). Image
segmentation plays a vital role in the automation approach to differentiate diseased
and non-diseased portions [21] for identifying the tumor/cancerous region and it helps
to classify further. This information helps the diagnosis experts to treat patients
effectively and accurately. The various segmentation methods are edge-based,
threshold-based, region-based, cluster-based and watershed segmentation. Feature
extractions are done from the extracted segmented portions of the image. Finally,
classifier has to classify the disease based upon the extracted features. Now a days,
CNN models are alternative for traditional algorithms/methods of image restoration,
image dehazing [23, 24] along with classification.

Image Acquisition Prenraceising Segmentation: Feature
and Data Collection ! s Region of Interest Extraction
4
Formulation of Performance Classi Dimensional
Diagnosis Analysis nisiOcnsion Reduction
N

Fig.1.General flow of cancer detection system (Source: Chahal P K et al. 1 and P.R.Budumuru
et al. [19]),

2 Related Work

S. Mohsen et al. (2023), proposed two intelligence models for the classification of
tumor categories glioma and pituitary in brain. In these two models, VGG19 is first
one and single-image super-resolution (SSIR) technique with ResNext101 32x8d is
the second. Proposed SSIR technique based on GAN algorithm is employed on input
MRI scan to produce high resolution images before classification. 344 layers in
ResNext101_32x8d model includes, 104 layers each for batch normalization and
convolution, 100 layers of ReLU, 33 bottleneck layers. Proposed VGG19 model in
this work consists nineteen 2-D layers, in that three are fully connected layers and
remaining 16 are convolution layers each of which is followed by max-pooling layers

[3].



H. A. Hafeez et al. (2023), come up with a low-grade and high-grade glioma type
brain tumor classification model with CNN consisting of less number of layers, size
and learnable parameters. This work has been designed in two ways; Feature
extraction done by separately with resnet18, squeezenet, alexnet, and proposed CNN.
Further, classification has been done with SVM classifier. Second approach is
extraction and classification both are done by aforementioned CNN models used in
first approach [4].

Assam, M et al. (2021), presented a four-step hybrid model with various stages pre-
processing, feature extraction, feature reduction and classification for tumor
classification in brain through MRI scans. Median filter, being one of the state-of-art
and traditional method used to remove fixed valued impulse noise and unnecessary
structures such as skull and scalp, it’s a main block in pre-processing stage, further it
converted to colored image. Feature extraction has been done in stage-2 with discrete
wavelet transform (DWT). Feature reduction and optimal characteristics set is
generated in the third stage with the help of color moments (CMs). Image
classification is done by passing the reduced optimal characteristic set through various
classifiers; FF-ANN, RSwithRF and RSwithBN [5].

Rehman, A et al. (2020), in this framework, three studies were conducted for
classification of brain tumor using three popular CNN architectures (AlexNet,
GoogleNet, and VGGNet). Each study investigated on MRI brain tumor dataset
Figshare and explores it with transfer learning methods freeze and fine-tune. Chance
of* over-fitting is reduced by increasing the data set samples by employing
augmentation on MRI slices [6].

Ali, M et al. (2020), proposed straight forward ensemble method for segmentation of
tumor by processing the image through two individual networks 3D CNN and a U-
Net. These two networks trained individually with BraTS-19 challenge dataset and
estimate the segmentation maps which considerably differed from each other in sub-
regions tumor segmentation. Final prediction of tumor segmentation is achieved by
ensemble these two individual segmented maps [7].

Kumar, S. and Mankame, D.P., (2020), discussed the tumor classification based on
the optimized deep learning mechanism in which fuzzy deformable fusion model used
for the segmentation of the images. The statistical features are used to classify the
tumor by deep convolutional neural networks (DCNN). Dolphin Echolocation Sine
Cosine Algorithm (Dolphin-SCA) is also implemented in this work for the
segmentation. BRATS and SimBRATS databases were used for the validation of this
network [8].

Hasan, S.K. and Linte, C.A (2018), proposed a deep learning U-Net CNN model for
characterization and segmentation of tumor in brain MR images. In this method, up-
sampling with nearest neighbor algorithm is introduced instead of de-convolution
component in the U-net model. Segmentation accuracy is improved by extracting low
grade tumors with the help of data augmentation performed on dataset by employing
elastic transformation. This frame work trained with BRATS 2017 MR dataset of 285
patients affected with glioma [9].

Seetha, J. and Raja, S.S., (2018), proposed an automatic classification of tumor in
brain using CNN. Manual classification of tumor from the MRI data is challenging at



particular times. So, low complexity CNN system proposed by training the last layer
of the network and considered a pre-trained model brain data set for classification.
Hence, validate with training accuracy and computational time; it examines with
support vector machine (SVM) and deep neural networks (DNN) [10].

Selvapandian, A. and Manivannan, K., (2018), implemented tumor detection in brain
with contourlet transform of non-sub sampled (NSCT) and neuro fuzzy inference
adaptive system (ANFIS). Image enhancement is done with NSCT by combining low
and high frequency sub-bands of MR image and extracted features from enhanced
image are used to classify the normal and glioma type tumor images with ANFIS
[11].

Bahadure, N.B et al. (2017), investigated Berkeley wavelet transformation (BWT) on
brain MR images to extract the tumor region in segmentation process. The appropriate
features are extracted from the segmented tissues by employing very well-known
classifier support vector machine (SVM) [12].

Gopal, N.N. and Karnan, M (2010), proposed a two-stage intelligent system to
recognize tumor tissues in brain MRL. In this system design optimization is employed
along with Fuzzy ¢ Means Clustering for segmentation. The adopted optimizing
methods are Genetic Algorithm (GA) and Particle Swarm Optimization (PSO). In
this, Preprocessing and Enhancement are the methods in the first phase; segmentation
and classification are the methods in second phase [13].

3 Performance Measures

True Positive (Tp), True Negative (Tn), False Positive (F,) and False Negative (Fn)
are the words used in the evaluation parameters of tumor classification methods such
as Accuracy, Sensitivity, Specificity [3-6, 8, 10-14]. Hence, these metrics are
formulated from eqn. (1) to (3). Dice coefficient [7, 9] is another metric formulated as
eqn. (4) to evaluate the similarity between predicted tumor pixels with ground truth
pixels.

_ Numberof faithful detections __ Tp+Th
Accuracy (A) =5 Number of all assessments _ Tp+Tn+Fp+Fn (1)
L Number of true positive detections
Sensitivity (Sen) = —
Number of all positive assessments
T .
P
= 2
Ty, +F, @
Number of true negative detections T
Specificity(Spec) = - = 3
pookficity (Spee) Number of all negative assessments T, +F, 3
Dice Coef ficient (DSC) = ~—1X N1 @
ice Coefficien = —
IX]+1Y]

Where X: set of predicted pixels , Y: ground truth



Table 1.Summary of Brain Tumour Classification Methods using MRI Scans

Author(s), Year an@
Source

Methodology

[3] S. Mohsen et al.
2023. ‘
IEEE Access

Pituitary and glioma type tumor classification has been carried out by
intelligence systems, single image super-resolution (SISR) technique
with classification networks ResNext101_32x8d and VGG19.

SISR method developed in two stages; generator is in first stage and
discriminator in the second stage. Hence, it produces the super
resolution image of size 256x256x3 from low and high-resolution
images of same size. The entire process has been done on required
input medical MRI scans of pituitary and glioma. Classification is
done with CNN’s such as ResNextl101_32x8d and VGGI19 after
SISR method.

[4] H. A. Hafeez et al.
2023.

IEEE Access |

It’s a 12-layer CNN model to classify the grade I —II (low) and grade
[11 — IV (high) glioma type brain tumor. In this, N4ITK [14] method
was applied in the preprocessing stage to remove bias field distortion
in MRI images. Further, feature extraction and classification done by
proposed CNN.

[5] Assam, M., et al.
2021.
IEEE Access

|

Pre-processing: Median filter

Features extraction: Discrete Wavelet Transform (DWT)
Features Reduction: Color Moments (CMs)
Classification:

Individual classifier: FF-ANN (Feed Forward — ANN)
Hybrid Classifiers:

RSwithRF (Random Subspace with Random Forest)
RSwithBN (Random Subspace with Bayesian Network)

[6] Rehman, A., et al.
2020.

Circuits, Systems, ang
Signal Processing

Three studies have been conducting with different CNN’s namely
AlexNet, GoogleNet and VGGNet to classify the meningioma,
glioma, and pituitary types.

[7] Ali, M. et al
2020.

IEEE Access |

It’s a combination of 3D-CNN and U-Net, both are trained
individually and finally ensemble the individual outputs of these two
networks.

[8] Kumar, S. and
Mankame, D.P., 2020‘
Biocybernetics  and
Biomedical
Engineering

It’s a optimized Deep-CNN model trained with Dolphin-SCA
Preprocessing: Non-Local Means (NLM) filter is used to remove
artifacts in the different modalities of medical MR images.
Segmentation: To Extract ROI from the preprocessed image,
employed a fuzzy deformable model with Dolphin Echolocation
based Sine Cosine Algorithm (Dolphin-SCA)

Feature Extraction: Feature vector has built with statistical
parameters such as mean, variance, and skewness being extracted

from segmented regions. Power LBP model has been adapted to



l

extract useful features to train the classifier.
Classification: Deep CNN has been trained with Dolphin-SCA

[9] Hasan, S.K. and
Linte, C.A., 2018. |
2018 IEEE Western
New York Image and
Signal Processing
Workshop, IEEE. |

An improved version of Conventional U-net model by introducing
up-sampling with nearest neighbor algorithm instead of de-
convolution component and employing elastic transformation named
as Nearest-Neighbor Re-sampling Based Elastic-Transformed to
increase the segmentation accuracy.

[10] Seetha, J. and
Raja, S.S.. 2018 ‘
Biomedical &
Pharmacology Joumal‘

It’s a low complexity CNN based brain tumor classification method.
In this, only last layer of the network has been trained and
classification steps are done by a pre-trained model brain dataset.
These two changes were made in traditional CNN for reducing
computation time and performance improvement.

[11] Selvapandian, A.
and Manivannan, K.
2018

Computer ~ Methods
and  Programs in
Biomedicine

It is a fusion based glioma brain tumor classification approach. Low
and high frequency sub-bands of input MR image scan are the
components of fused image. Decomposing of sub-bands from input
image has been done in spatial domain with the help of Pyramid
Filter Banks (PFB) and Directional Filter Banks (DFB). Further,
extracted features from fused image trains the classification approach
and ANIFS classifier identifies the non-glioma and glioma images.

[12] Bahadure, N.B..
etal. 2017.

International  Journal
of Biomedical
Imaging ‘

Tumor segmentation being done by Berkeley Wavelet
Transformation (BWT). Features that are intensity and texture have
been extracted from segmented image by employing GLCM, SFTA
and IBF along with area of the tumor and dice coefficient similarity
index are the two more features. PCA is used to select optimized
relevant features. Finally, SVM is used for the brain tumor
classification.

[13] Gopal, N.N. and
Karnan, M., 2010
2010
International
Conference on
Computational
Infelligence and
Computing Research

IEEE

It’s a two-stage intelligent tumor detection system.

Stage 1: Preprocessing and Enhancement, Stage 2: Segmentation and
Classification. Methods involved in this, Fuzzy C-Means Clustering
Algorithm (FCA) with optimization tools Particle Swarm
Optimization (PSO) and Genetic Algorithm (GA). In this, the overall
detection accuracy is sum of accuracy of tumor pixels (75%) and
position accuracy (25%).

|

4 Dataset Description and Evolution of Brain Tumor
Classification Methods

Dataset summary and performance evaluation of each method discussed in previous

section summarized in Table. 2. Table. 3 compare the detection accuracy of methods

described in [3], [4], [5], [6], [11], [12] and [13] evaluated on non- BRATS datasets
|



Reference
Number

Dataset

Performance Evaluation

B3]

Kaggle Dataset: It consists 1800 brain
MRI images, out of these 900 images of
each glioma tumor and pituitary tumor.
They were resized to 224 x 224 and
increase this dataset by three times with
the help of data augmentation methods
rotation, width and height shift. Further,
dataset has to divide with 75% for
training VGG19 and 85% for training
ResNext101 32x8d.

Testing Accuracy (%)

a. VGG19: 99.89

b. SISR+
ResNext101_32x8d: 100

[4]

BRATS 2017, BRATS 2018 and
BRATS 2019.

Dataset BHVB has been developed by
acquiring 159 high grade and 176 low
grade glioma MRI scan images from B
V Hospital, Bahawalpur, Pakistan.

a) Deep learning Method +
SVM Classifier
Testing Accuracy (%)
BRATS 2017: 97.87
BRATS 2018: 97.67
BRATS 2019: 89.77
BHVB: 98.89

b) CNN Model
Testing Accuracy (%)
BRATS 2017: 97.85
BRATS 2018: 97.15
BRATS 2019: 97.15
BHVB: 97.99

(5]

70 T2-weighted standard image dataset
(Normal: 45 and Abnormal: 25)

Testing Accuracy (%)

a) DWT+RSwithRF: 97.14
b) DWT+RSwithBN: 95.71
¢)DWT+CMs+FF-ANN:
95.83

(6]

Figshare dataset: It contains 3064
various types of brain tumor MRI scan
images in which, meningioma: 708,
glioma: 1426 and pituitary: 930.

Testing Accuracy (%)
a) AlexNet: 97.39

b) GoogleNet: 98.04
¢) VGG16: 98.69

(7]

BraTS2019 challenge dataset: In this
dataset total 335 patients’ information
has been used for training. Out of these,
259 high-grade and 76 low-grade type
glioma cases information. Validation
process has been done with 125 cases of
unknown grade.

Dice Scores

Enhancing Tumor(ET): 0.750
Whole Tumor(WT): 0.906
Tumor Core: 0.846

(8]

BRATS Database: It consists 65 tumor
images of TI, Tlc, T2 and flair
modalities. Out of which, 51 are high-
grade glioma patients’ information.

SimBRATS database: It’s a simulated

Testing Accuracy (%)
BRATS database: 95.3
SimBRATS database: 96.3
Specificity (%)

BRATS database: 0.953
SimBRATS database: 0.910




image dataset with 50 images of all four
varieties as same as BRATS database.
Out of which 25 high-grade and 25 low-
grade glioma images.

Sensitivity (%)
BRATS database: 0.977
SIimBRATS database: 0.992

[9] BRATS 2017 MR dataset: 285 glioma | Dice Similarity Coefficient
patients’ information is used for training | (DSC):
and 146 patients’ information for | LGG: 0.8976
testing. | HGG: 0.8459

Intersection  over  Union
(IoU):

LGG: 0.8869

HGG: 0.826

LGG: Low-graded gliomas
HGG: High-graded gliomas

[10] Tumor images are accessed from | Training Accuracy (%)
Radiopaedia and BRATS 2015 dataset | CNN: 97.5
accessed for testing.

[11] Low-grade and high-grade type brain | Testing Accuracy (%)
tumor images of BRATS 2015 dataset | BRATS 2015 dataset: 99.30
sub-database has been used for training | LeaderBoard dataset: 95.9
the clas@iﬁcation stage alone. Brain MRI | Challenge dataset: 96.4
images  from  LeaderBoard and | Specificity (%)

Challenge sub datasets also considered | BRATS 2015 dataset: 99.71
along with BRATS 2015 dataset have | LeaderBoard dataset: 96.2
been for the evaluation of different | Challenge dataset: 95.1
performance metrics. Sensitivity (%)
‘ BRATS 2015 dataset: 70.25
LeaderBoard dataset: 92.3
Challenge dataset: 96.2

[12] DICOM Dataset: 22 infected brain | Testing Accuracy (%)
tumor tissue images are considered. SVM Classifier: 96.51
Brain Web dataset: It has simulated | Specificity (%)
three-dimensional MR imaging data of | SVM Classifier: 94.2
modalities T1-weighted, T2-weighted | Sensitivity (%)
and proton density weighted. In this 13 | SVM Classifier: 97.72
out 44 are infected brain MR images.

Third dataset: It consists, 135 images of
15 patients collected from the expert
radiologists.
[13] A Set of 120 MR images. Detection Accuracy (%)

a. GA + FCM: 89.6
b. PSO + FCM: 98.87

Table 3. Testing Accuracy of Brain Tumour Classification Methods Tested on other than Brats

Datasets
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Reference Alphabet [Method Name] Accuracy (%)
[3] a[VGG19] 99.89
[3] b [SISR+ ResNext101 32x8d] 100.00
[4] a [Deep learning Method + SVM Classifier] 98.89
[4] b [CNN Model] 97.99
[5] a [DWT+RSwithRF] 97.14
(5] b [DWT-+RswithBN] 95.71
[5] ¢ [DWT+CMs+FF-ANN] 95.83
[6] a [AlexNet] 97.39
[6] b [GoogleNet] 98.04
[6] c[VGG16] 98.69
[11] a[Image Fusion + ANIFS] 96.40
[12] a[SVM] 96.51
[13] a [GA + FCM] 89.60
[13] b [PSO + FCM] 98.87
\
100

80

60 T ®a

40 ___®Eb

# c

0 ] o 1 i . : )
61 (4 51 (6] (11 [12]  [13]

Fig. 2. Accuracy con]‘parison of Brain Tumor Classification Methods tested on other than
BRATS datasets
|

Table 4. Testing Accuracy of Brain Tumor Classification Methods Tested on
| Brats Datasets

Reference Alphabet [Method Name] Accuracy (%)
[4] a [Deep learning Method + SVM Classifier] 97.87
[4] b [CNN Model] 97.85
[8] a [Proposed Dolphin-SCA based Deep CNN] 96.30

(11 a [Image Fusion + ANIFS] 99.30
|
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Fig. 3. Accuracy comparison of Brain Tumor Classification Methods tested on BRATS datasets

Fig. 2 and Fig. 3 show the bar graph representation of various methods
corresponding reference number on X-axis and with their testing accuracy (%) on Y-
axis. Most of the related works discussed in this paper were implemented with more
than one methodology. Hence, represent the methods with alphabets a, b and ¢ with
method name in Table.3 and Table.4. Methods proposed by the models represented in
Fig. 2, [3], [4] and [13] with two methods each, [5] and [6] with three methods each,
[11] and [12] each one method. Performances of all these models were evaluated with
different brain tumor datasets. Fig. 3 shows accuracies of model [4] proposed with two
methods and each one of [8] and [11]. These three models were tested with either of
BRATS 2015, BRATS 2017, BRATS 2018, BRATS 2019 and SimBRATS database.

|

5 Conclusion

The availability of $pen -source image datasets of various diseases has enabled the
automatic disease cla551ﬁcat10n systems since past two decades. In this study the
performance analy51s of brain tumor classification methods through MRI scans has
been analyzed. The *ntelhgence systems proposed in [3], [4], [5], [6], [8], [11], [12]
and [13] are Deep-learning and CNN models. All these classify the various brain
tumor types: meningioma; pituitary; low-graded and high-graded glioma. Tumor
detection accuracy: In [3], SISR+ ResNext101_32x8d achieves 100% on Kaggle
Dataset. In [5], a hybrid classifier DWT+RSwithRF achieves 97.14% on standard
dataset of 70 images. In [6], VGG16 achieves 98.69% on Fighshare dataset. SVM
classifier [12] achieves 96.51% on dataset created with 135 images of 15 patients
collected from expert radiologists. In [14], Particle Swarm Optimization with Fuzzy c
Means Clustering (PSO + FCM) achieves 98.87% on a set of 120 images. Hence, all
these methods performed well on various datasets in terms detection accuracy. In [4],
Deep learning Method + SVM Classifier and CNN Model validated with BRATS
2017, BRATS 2018 and BRATS 2019 along with BHVB. It has been developed by
acquiring images from Bahawal Victoria Hospital, Bahawalpur, Pakistan. Deep
learning Method + SVM Classifier and CNN Model achieved 97.87%, 97.85% and
98.89%, 97.99% detection accuracies on BARTS 2017 and BHVB datasets in order.
In [I1], Image FuFion with ANIFS classifier validated with BRATS 2015,
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LeaderBoard and Challenge datasets. It achieved 99.30%, 95.9 and 96.4% of
detection accuracies respectively. Proposed Dolphin-SCA based Deep CNN [8]
achieves 96.3% on SimBRATS database. In separate datasets validation process,
performance of super resolution image with ResNextl101_32x8d model achieved
highest detection rate of brain tumor type’s pituitary and glioma. CNN model [4]
classifies the Low grade and High-grade glioma brain tumor types efficiently with
more than 97% detection rate on BRATS datasets 2017, 2018, 2019 and non-BRATS
dataset. Image Fusion + ANIFS [11] outperformed on BRATS 2015 dataset for the
classification of glioma type brain tumor.
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Abstract

Multiply and Accumulate operation is one of the fundamental methods in signal processing and other areas
(MAC). A digital signal procéssor’s (DSP's) multiplier is the device's single most important physical
component. Power consumption, LUT use, and latency are the limited factors in Digital signal processors
performance. The development of a low-power, low-latency multiplier is so essential. The study's focus is
on finding the best design for a 16-bit MAC unit that employs a multiplier and a carry save adder with a bit
depth of 8. We may make use of the booth multiplier as a benchmark. Verilog HDL is used throughout the
whole of the design's implementation. Vivado 2018.2 was used for both the synthesis and the simulation.
The proposed architecture provides a means of drastically cutting down on the waiting time. The energy
consumption is reduced by almost 15% as a result.

Index Terms—Vedic mathemaﬁcs, carry-save adder, MAC unit, Verilog HDL, Look-up Table.
Introduction

Developing methods to efficiently dissipate power in digital signal processors has risen to the top of the
research and development priority list due to increasing consumer demand. There are several methods, such
as the use of add-on circuits, for reducing power consumption in VLSI architecture. Common "DSP"
operations include MAC, fast-Fourier transforms , and so on [1]. One additional possible operation is
convolution. It is believed that the multiplier is an essential part of such procedures. The MAC unit of a DSP
has a significant impact on its overall power usage. A MAC device includes Any one of multiplier, an adder
to total its partial products, and an accumulator to hold the intermediate totals. That being stated, before -
working on increasing the MAC unit's speed, the multiplier's speed must be increased to the next tier. Because
of this, we use both a carry save adder and Vedic-inspired ancient mathematics. With the use of an 8-bit
Vedic-multiplier based on urdhva tiryakbhyam (UT) logic and a carry save adder, this study aims to create a
16-bit MAC unit. The booth multiplier is then used for comparison. The essay then includes short
explanations of two techniqués to explaining Vedic mathematics after a quick survey of the relevant
literature. Presentations of sections two and three are presented separately.

Vedic-mathematics

Vedic mathematics is an ancient system that may be used to many branches of mathematics, from arithmetic
to algebra, and which simplifies the mathematical process by doing away with unnecessary steps. There are
16 sutras that serve as the foundation for Vedic mathematics.
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Urdhva Tiryakbhyam (UT) and the Nikhilam Navatashcaramam Dashatah both allow for the recording of a
pair of identical integers (NND). In addition to the two shown here, there are more than sixteen more sutras
available. For numbers with many significant digits, the NND sutra is preferred whereas for numbers with
few significant digits, the UT sutra is preferred. This is why the UT sutra is being employed in this effort.

1. Urdhva Tiryakbhyam (UT)

Urdhva Tiryakbhyam, abbreviated UT, means "in an upward direction and cross-wise" [4]. This technique
may be used to multiply any of two numbers with any base. Let us Consider the process of multiplication
between two three-digit numbers, such as P[2:0] and R[2:0], where S[3:0] is the carry and T[2:0] is the partial
product of the multiplication.

When that time comes, we must implement the additional improvements that go along with it.

stepl: SOTO = PORO

step2: SIT1 = {(PO*R1) + (P1*R0O)} + SO

step3: S2T2 = {(P0*R2) + (P1*R1) + (P2*R0)} + Sl

step4: S3T3 = {(P1*R2) + (P2*R1)} + S2

step5: S4T4 = {(P2*R2)} + S3 |

Henceforth, the result = S4T4T3T2TITO

DESIGN OF MAC

There is an eight-bit multiplier built into the design of a sixteen-digit MAC. It's something that's crossed the
minds of 4bit multipliers. The 4-bit multiplier will use the 2-digit multipliers in a manner like how the 2-
digit multipliers have been utilized by the 4-bit multiplier. See Figure 1 for an example of the MAC. Figure
2 uses the UT sutra method to illustrate the operation of a two-digit multiplier with half-adders. Nevertheless,
because of the time delay it causes, the technique is not applicable to multipliers of higher orders. Many
people, as a result, resort to using a carry-save adder to tally the uncompleted things. As with an array
multiplier, partial products are made fairly and uniformly in this case.

Multiplier Multiplicand

$ '

| Multiplier

Accumulator

Output

Fig 1 shows Basic MAC Unit
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Fig 2 Implementation of Multiplier With Half Adder’s
Carry-Save Adder

The addition of integers with bit widths from 3 to n is its most common use. This transformation of the three
inputs yields two outputs; one of which deals with carry and the other with partial sum. The final total may
be calculated by moving the cény to the left by one bit position and then zeroing off most significant bit
(MSB) of the partial sum. ‘

<Ly oz
X 1 0 0 1 1 , |
L
Y 1 1 0 0 1 ' 1 '
L 4 % v
Z + O 1 0 1 1
Carry Save Adder
S 0 O | 0 0 1
G 1 i § 0 1 1
[
i
SUM 1 1 0 1 1 1 |
C s |
v v

Fig 3 Shows Carry Save Adder Implementation

2. Existing 8 Bit Multiplier

To design the 8-bit Vedic multiplier, four 4-bit multipliers were required. The inputs of a [7:0] and b[7:0]
are decomposed into their constituent pieces, a[3:0], a[7:4], b[3:0], and b[7:4]. A 16-bit integer is produced
because of the multipliers' operations. The optimal design for an 8-bit multiplier is seen in Figure 4.
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Fig 4 design of 8 bit multiplier using 4 bit multiplier based on LUT sutra

~ "8 270}
i (73
taw {51
T (53
Y (4}
i (33
e 023
i 193
e (O}
> o703
L84 ]
is3
51
(30
=3
=23
Lot
o
> M accum{15:0)

'ﬁdOODOJOOSOJdOHOOON

N
o

Fig 5 Shows the Timing Diagram for Booth Multiplier

Table 1 Comparison of Parameters for Vedic & Booth Multipliers

Parameters 16-Bit Booth MAC unit 16-Bit Vedic MAC unit
Power Consumption (W) 13.585 11.377
Delay (ns) 10.790 7.554

3. Conclusion

A 16-bit MAC unit was developed by fusing an 8-bit Vedic-multiplier with a carry save adder and 8-bit -
booth multiplier. Verilog HDL was used as the programming language, which is based on the Urdhva
Tiryakbhyam (UT) sutra. Power usage was reduced by 15%, and latency was cut drastically. There were two
sets of numbers crunched: one with the old multiplier, and one with the new one. The recommended booth
multiplier is compatible with the corresponding MAC unit, which was designed for DSP tasks. Programmers
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might utilize this to improve efficiency. Potential future work might include replacing the multipliers with
reversible logic gates in an effort to further minimize power usage and increase overall performance.
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Abstract— The development in the cloud computing technologies
and the information security policy, the data recovery from the
hidden technologies is improved and also it is most implemented
methodology. The recovered data from the embedded can also be
error free and the redundancy is very low even though it was
encrypted using different available encryption algorithms. The
traditional algorithms embed the data and recover using the
dame approach. We proposed encryption algorithm using Least
Significant Bit (LSB) and Auxiliary syndrome Encryption
Standard (AES). In this approach, we first create an auxiliary
syndrome for the data using AES algorithm and then embed the
data in the least bit extracted using the wavelets of the cover
image. The message is inserted into the first sub-image of the
cipher picture after image encoding and encryption, and each
pixel can load a bit of secret message. The embedded data can be
effectively retrieved and the original picture can be correctly
restored on the receiver side utilizing the encryption key and
extracted auxiliary syndrome. The proposed method gave the
best analysis in terms of Peak Signal to Noise Ratio (PSNR) and
Bit Error Rate (BER).
Keywords-cryptography, cipher-image,
segmentation, Ish modification, pixel;

auxiliary syndrome,

L INTRODUCTION

Various examinations and exploration projects have been
led to zero in on getting photographs where mystery and
protection are required, for example, face photos. Despite,
because of the quick development of computerized media
strategies and correspondence media, purchasers' passionate
and tactile encounters have moved. Subsequently, investigation
into human faculties and affectability started, fully intent on
fulfilling client needs by uniting an assortment of callings.
Cryptography, steganography, and watermarks are the three
fundamental techniques for data obscure. Cryptography is the
most common way of changing information into an incoherent
arrangement that must be translated by the approved individual

who has the key. With the headways in correspondence
\

979-8-3503-4821-7/23/$31.00 ©2023 IEEE

innovation, extrication a code text turned out to be somewhat
basic. Thus, further developed innovations were created to give
more security than cryptography. Steganography and
watermarking were created therefore. The reversible
information concealing destinations are to ensure copyrights
while likewise permitting the first picture to be recuperated.
The fundamental rules of reversible information disguising are
versatility, subtlety, limit, adequacy, visual quality, and
security. The reversible information disguise is especially
appropriate to applications that request great photos, like
clinical and military symbolism.

This paper provides an implementation of reversible data
hiding in encrypted images with an auxiliary syndrome, which
is the most sophisticated and easy technique while comparing
to the other histogram shifting technique. This method cannot
take a more trade-off ratio and gives more security to the data.
The rest of the paper can be organized in the following manner.
Section 2 focuses on some background knowledge. Section 3
gives the details of proposed scheme and the block diagram of
the implementation. Section 4 gives a brief of the
implementation of the block diagram step by step and gives
clarification of each matrix that is used for representing an
image with an example. Finally concluded with simulation,
graphs, analysis and comparison of results.

II.  LITERATURE SURVEY

In [1], Tian introduced the methodology for reversible data
hiding with less image quality and high rate of embedding
which involves splitting an image into some pairs of pixels and
each pair represents the one bit of embedding rate. The
disadvantage is that the methodology is not suitable for all
types of embedding patterns. The methodology adopted in [1]
is not applicable for all the combinations in the embedding
patterns. It is suitable if there is no expansion of the pairing
between the embedding patterns. That can be verified using the
mapping between the pixel pairs. Difference expansion
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‘ s
transform introduced in [2] by Alattar to expand the pairing

from two pixels to group of three pixels r[ueamed triplet, in which
only two bits are hidden to improve the level of encryption .He
also extended the pairing from triplet to quads. The triplets
used in this work are spatial triplets, color triplets and the
spatial quads and cross color quads are also employed in this
methodology. The methodology demonstrated in terms of
SNR. Karnstra and Heijmans demonstrated spatial domain
based histogram shifting technique for the data hiding. The
process helps in authentication of the images, improved data
security and appending the data in the cover image. DCT
Histogram([4-6] applied for the data security for relevance data
hiding. But there are different algorithm are available made
useful for data recovery in which JPEG images are yet to be
recovered using this approaches. In [3], JPEG compression
algorithm employed to recover the data using the reversible
data hiding technique which involved the JPEG. The
compressed image can also be restores using the redundancy.

III.  REVERSIBLE DAT? HIDING

Imperceptibly conceals information (called a payload) into
have information (i.e., pixels in an image) in a reversible way
by means of reversible information stowing away, otherwise
called lossless information stowing away. Since the interaction
is reversible, both the first and inserted information can be
completely reestablished. Installing limit and quality corruption
are two critical marks of reversible information covering.
These two estimations are at chances with each other. The
objective of information disguising is to amplify limit while
limiting contortion.

Content owner ‘ - ‘ Data hider ‘
T | G
L  Begtinky 4 ) dta ke
© Original : v ‘Encoded&Encryted] ;

i Umage | Jmsge Image | 0 Dk cubeddin
| encoding | | encrytion | T i . !
Extracted Decoded image
i -
— Data extraction&image
.- . recovery
Recovery ™
s
e e
Figure 1. Proposed Block Diagram

In the block diagram shown in Figdre 1, at first, the input
image has been given to the process of the encoding of the
input. The input image may be a grayscale or RGB. In the
image encoding phase, the image can be partitioned into two
halves after the encryption. ‘

Using the encryption key based on AES algorithms we can
encrypt the image and then segmented the encrypted image
based on parameter U. In encrypted phase only with respect to
the cipher key and bit xor calculation, we will encrypt the
image. At the time of partition, the parameter U has to be
determined in such a way that the additional data size that
which you embedded is small or equal to the size of the upper
part of the selected image, generally only half of the image
partition parameter is to be taken for better performance and
easy calculations, or else making several iterations we can fix

the parameter based on the requirement, here we take half of
the size as a parameter. Auxiliary syndrome has to be

generated in a format that iterating through all the pixels in the -

original image and taken last 3 LSB’s [7-9] of each pixel value
and count for the number of ones and number of zeros if the
ones are more then only the bit 1 is kept in the auxiliary
syndrome, otherwise, if the zeros are more the 0 is kept in the
auxiliary syndrome. Auxiliary syndrome is a binary matrix of
the same dimension and size of the upper part of the original
image, the auxiliary syndrome consists of only binary values of
either 0 or 1.

At the embedding phase, the additional data been converted
into bits of each double values and insert into the encrypted
image, as if the additional bit is 0 then we do not make any
changes in the pixel values in the encrypted image, otherwise if
the additional data bit that is the embedded is 1 then we have to
flip the last 3 LSB’s of pixel and again put the double value in
its respective position, then and total encrypted, encoded and
embedded image is ready for transmission.

At the receiver side the received image consists of
additional data and the image, within the encrypted format, we
have to decode that using auxiliary syndrome in such a way
that we again generate an auxiliary syndrome for the received
image and then bit xor of both original and received syndrome
gives the additional data that which been hidden, thereby we
can easily iterating each bit and then converted into double to
get additional data values, as we know that the data is in forms
of text then again back converted the same double values to the
character values for the extraction of the data that we have
hidden in the image[10-13].

In the image decoding phase with the same algorithm as to
how we insert the data, the same process been used like that
again get binary values of data and then if the bit is | then we
flip last 3 LSB’s [14-16] otherwise we cannot make any
changes in the original pixel values, then again we kept back
the double values in the image to get the original image.
Thereby we can reconstruct the original image back using the
auxiliary syndrome [17-19].

V.

The data hiding process can be classified into mainly three
different stages as follows: Embedding stage, in which the date
embedding takes place into the cover image. Next, the
attacking stage: in which the security keys are added to

IMPLEMENTATION

improve the further encryption. The last stage: extraction stage

in which the data will be recovered if and only if the security
keys are provided. In the attacking stage, if any data attackers
tried to get the extraction of the information then the data is
auto corrupted based on the attacking level. The
implementation is as followed: we consider the image to be
transmitted so that it first undergoes the encryption through
AES and then the cover image will be modified using LSB.
Then those two are paired using the wavelets.

A.  Image Encoding

The data to be encrypted is applied to the algorithm of AES
in which the data can be altered, compressed and then encoded
using this step. The process of AES syndrome is carried in two



2023 International Conference on ﬁomputer Communication and Informatics (/CCCI ), Jan. 23 — 25, 2023, Coimbatore, INDIA

steps. The image should be partitioned into two parts half each.
Here we are generating an auxiliary drome; it is just a
binary matrix that represents the order of LSB’s in an image(
see Figure 2) of each pixel. |

a PvA BT

|
Input Image

Figure 2.

1) Image Encoding: Auxiliary syndrome is a binary matrix
representing the number of ones and feros presenting in the
LSB’s of each pixel, counting each pixel last 3LSB’s that how
many zeros and ones present if the number of zeros is more
than the number of one’s then we kept “0” at that position
otherwise if the number of zeros is less than the number of
one’s then we kept the “1”” in that location.

Y=EK.X) | (1)

The information or the original image considered as X=
[X1, X3, ..., Xu] and encryption key K as input. The image
encryption algorithm produces a cipher text Y= [Y1, Yo, ...,
Y] is as written in the equation 1.

|
The syndrome is generated only for the upper part of the
original encoded image; this partition is based on parameter U,
which is half of the original image size. It is another matrix
which doesn’t include for embedding and encrypting process,
and this does not depend on the process of embedding and
extraction of data, it is only for to find the changes in the pixel
values at the receiver side and helps to extract the additional
data which be hidden, it is not possible trace back the message
that hidden in the encrypted image unless the encrypted image

is there. ‘

2) Preserving of Auxiliary Syndrome: Here the
generated auxiliary syndrome is preserved for the further
purpose for extracting the original image at the receiver side,
preserving this syndrome by embedd{ing into another part of
the sub-image using histogram shifting but it increases the
tradeoff ratio. So we usually send this syndrome along with
the embedded image. It also decreases the tradeoff ratio and
easily gets the syndrome back fon" reconstruction of the
original image

B. Image Encryption

We encrypt the image based on the key that which
generated from the key scheduling algorithm; we use the two
keys, one for row encryption and another for the column
encryption. Based on the size of the image we can design the
algorithm for generating such length of alternating code values.
At every stage, we can encrypt the image two times, one for
row encryption and another for column encryption; use the
same key for the decryption also.

For each time using bit xor operation, we can encrypt the
image of algorithm-generated values and the pixel values give
the cipher values that again converted back to double values
gives the image that is encrypted. Also for the same aspect in
terms of column encryption, iterating each column separately
and done bit xor with all the values in a column with the
algorithm values.

Figure 3. Process of Embedding

C. Data Embedding

Let suppose the data embedded or hidden is of type text, .
taken a text message that which to hide into the image,
changing these text into a string of characters this is because
for when we give a data is in the form of numbers or special
characters or text, it is somewhat difficult to process all of them
separately, so changing whatever the data into the string/text
format and it is easy to process. Here we can also take the
image as additional data shown in Figure 3.

Figure 4. Received image
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D. Abstraction of Data and Retrieval of Image

The received image (see Figure 4) is of the type encoded,
encrypted and embedded, also we can receive the auxiliary
syndrome of the original image, again we can generate the
auxiliary syndrome for the received image gives where the
change in the image pixel we get, thereby we can easily get

- s \
back the original additional data.

X=DK,Y) @

The receiver with the availability of the key, one can
decrypt the original image to recover it without the noise. The
equation 2 represents the recovery of X from the cipher text Y
using the estimated key K

After generating the syndrome for the received image,
using XOR operation in between off received auxiliary
syndrome and the received image auxiliary syndrome, thereby
we can get back the additional data into a binary format, this
data is of additional data that which we can embed into the
image, by converting the binary value to the double may get
back the data in double, then again J:onvertcd to equalized

ASCII character may get the hidden data (see Figure 5).

Figure 5. Decrypted and decoded image
|
TABLE L ANALYSIS OF PROPOSED METHOD
Test Methods Embedding rate [ PSNR Bit Error
Images (bpp) (dB) Rate
Our 1 59.48 0
Lena Zhang[8] 0.1777 49.929 1.21
Khanam 0.1563 58.92 0.85
Our 1 55.26 0
Baboon Zhang 0.1563 38.79 0.24
Khanam 0.1563 40.57 0.16
Our | 65.79 0
Cameraman Zhang 0.1563 | 39.88 0.25
Khanam 0.1563 ‘ 54.84 0.35
a |
CONCLUSION

We have presented a perfect data hiding scheme composed
of reversible, encryption, and auxiliarP' syndrome is proposed.

A content owner encodes the sub image to produce auxiliary
syndrome which is used for embedding and retrieving back the
data that which hidden in the image. Then, some additional
data is embedded in the encoded region. The extraction of
embedded data and recovery of the image is performed
according to the extracted auxiliary syndrome. The
experiments show that we get embedded data and obtain the
original image and also made an analysis.
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Abstract: Because the chance of stroke is rising as the population ages, we need better ways to predict it.
Stroke is a world threat that has serious health and economic effects. This method uses machine learning
techniques to make more accurate predictions about the risk of having a stroke. A big threat to world health is
stroke, which is why we need improved prediction tools to help us help people early on. This study shows a new
way to use machine learning (ML) to automatically predict strokes. The study compares it to six well-known
models to see how well it does in a number of areas, such as generalization and accuracy. Using SHAP and
LIME methods for clear decision-making insights, the study also stresses how important it is for medical models
to be easy to understand. The suggested approach brings together both global and local explainable methods,
which helps make complex machine learning models more consistent. Among the algorithms that were tried,
Random Forest regularly does better than the others, giving very accurate results. To make predictions even
more accurate, CATBOOST & Stacking Classifier is added. This uses a group of various classifiers with a vote
system. This study is a big step toward better stroke care and treatment. It provides a complete and reliable way
to identify and treat strokes early on, which will eventually lessen the severe health and cost effects of this
common medical disease.

Index terms - Stroke prediction, data leakage, explainable machine learning.

I. INTRODUCTION

Rising stroke rates are a major cause of mortality and damage worldwide. Stroke survivors need early
treatment to avert long-term damage and death. These technologies allow clinicians to quickly identify high-risk
individuals and treat them, reducing stroke complications and improving patient outcomes. Healthcare machine
learning models must be more simple and understandable. Using machine learning models can help doctors
determine a patient's risk of stroke and how to treat it. Traditional stroke risk assessment is time-consuming and
inaccurate. Recent advances in machine learning show promise in predicting stroke risk based on clinical risk.
This technology enables doctors to quickly identify and treat high-risk individuals, reducing stroke
complications and improving patient outcomes. Medical machine learning models should be simpler and easier
to understand. Machine learning models can help doctors determine what causes stroke patients and how to treat
them. The World Stroke Organization reported that 13 million people suffered strokes and 5.5 million died [1].
Stroke is the leading cause of death and disability worldwide [1, 2]. It affects family, friends and work. Stroke is
thought to generally affect the elderly or the sick. It can affect anyone, regardless of age, gender or health status
[1, 2]. When blood flow is suddenly and severely interrupted, brain cells lose oxygen. This is called paralysis.
There are two types: cerebral and hemorrhagic. Moderate to severe paralysis can permanently or temporarily
disable you. Hemorrhagic stroke occurs when a blood vessel in the brain bursts, but very few people suffer from
this condition. Most strokes occur when arteries become blocked or narrowed, reducing blood flow to the brain.
People over 55, those who have had a stroke or TIA, those with an irregular heartbeat, those who smoke, those
with high cholesterol, those with diabetes, those who are overweight, those who are sedentary, those taking
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ABSTRACT :
As an essential element of the next generation Internet,
Internet of Things (IoT) has been undergoing an
extensive development in recent years. In addition to the
enhancement of people’s daily lives, IoT devices also
generate/gather a massive amount of data that could be
utilized by machine learning and big data analytics for
different applications. Due to the machine-to-machine
(M2M) communication nature of 10T, data security and
privacy are crucial issues that must be addressed to
prevent different cyber attacks (e.g., impersonation and
data pollution/poisoning attacks). Nevertheless, due to
the constrained computation power and the diversity of
IoT devices, it is a challenging problem to develop
lightweight and versatile 10T security solutions. In this
paper, we propose an efficient, secure, and privacy-
preserving message authentication scheme for IoT. Our
scheme supports IoT devices with different cryptographic
configurations and allows offline/online computation,
making it more versatile and efficient than the previous
solutions.

) INTRODUCTION :
The Internet of Things (IoT) provides a self-establishing
network of highly coupled heterogeneous objects, such as
smart devices, RFID tags, sensors, etc. It allows devices
to simplify the retrieval as well as the exchange of data
without human involvement in various applications [1]
and has a considerable position in the growth of
information technology after the computer science and
the Internet. IoT brings a pervasive digital appearance by
engaging society and industries, and enables a series of
interactions between human to human, human to thing,
and more importantly, thing to thing. The development of
IoT has led to enormous applications, such as smart
home systems (SHSs) [2], intelligent transportation
systems [3][4], machine learning and big data [5], etc.
The machine-to-machine ' M2M) [6] communication
among massive numbers of IoT devices will dominate
future communication network traffic. The integrity and
authenticity of the massive amount of data collected and
transmitted by the IoT devices are crucial in some
applications such as machine learning and big data
analytics. Maliciously injected or modified data can
cause biased or wrong decision making and prediction.
Therefore, in order to ensure the correctness and
accuracy of machine learning and big data analysis, the
integrity and authenticity of the collected data must be
retained [7].

VOL 29. ISSUE 06

There are two approaches to achieve secure message
delivery in IoT: the symmetric-key based approach, and
the publickey based approach. The symmetric-key
approach incurs less computation overhead compared
with the public-key approach since symmetric-key
operations are much more efficient than their public-key
counterparts. However, key management is a major issue
for symmetric-key based approach in a large scale
heterogeneous IoT network. Also, if the message is only
authenticated using a shared key between the sender and
the receiver, the intermediate forwarding nodes in the loT
network cannot verify the integrity of the message. If the
message has been altered or damaged during
transmission, then the problem can only be discovered by
the receiver. On the other hand, public-key based
approach can solve these problems since anyone can use
the public key to verify the integrity and authenticity of a
message. However, public-key operations are very
computation intensive, and privacy is another concern for
public-key based approach since the authentication token
is publicly verifiable using the sender’s public key. It is
worth noting that the privacy of a data source is also
important in some situations, e.g., when a wearable
device is attached to a human. If the attacker can identify
the sources of the data streams, then they could also cut
off a data stream (e.g., via a Denial-of-Service attack)
and eventually affect the accuracy of the decision or
prediction produced by machine learning.

In order to address the above problems in IoT and M2M
communications, a secure, efficient and privacy-
preserving message authentication scheme that can
support hop-by-hop verification is desirable. In [8], Li et
al. proposed a novel source anonymous message
authentication (SAMA) scheme which could be used for
such a purpose. Their scheme was believed to achieve
message authentication and message source privacy with
a lower cost than the previous approaches.

PROBLEM STATEMENT :

There are two approaches to achieve secure message
delivery in IoT: the symmetric-key based approach, and
the publickey based approach. The symmetric-key
approach incurs less computation overhead compared
with the public-key approach since symmetric-key
operations are much more efficient than their public-key
counterparts. However, key management is a major issue
for symmetric-key based approach in a large scale
heterogeneous IoT network. Also, if the message is only
authenticated using a shared key between the sender and

“322¢



Vol.22 No.07

DOI:10.10543/£0299.2023.41656

JULY, 2023 MATERIAL SCIENCE AND TECHNOLOGY

SOIL CLASSIFICATION USING ENSEMBLE DEEP LEARNING

APPROACHES

'KOPPINENI SATYA SAI K UMAR, *Dr. BV S Varma,
TStudent,’ Professor
DepartMent of COMPUTER SCIENCE & ENGINEERING
DNR College of Engineering & Technology, Bhimavaram

ABSTRACT
The objective of this project is to develop an ensemble
deep-learning model for soil recognition using images as
input. The model aims to combine the advantages of
various deep learning models with ensemble learning to
achieve better generalization performance. The project
involves collecting and preparing soil images for training
and sketches for testing the models. Several popular deep
learning architectures such as vgg, resnet, inception, and
densenet can be used as base models for the ensemble,
but here we used our own CNN models with different
layers. The project will generate predictions for the test
data using each of the trained base models, combine the
predictions using appropriate methods such as averaging,
stacking, or boosting, and make the final prediction using
a simple voting method. The performance of the
ensemble model will be evaluated using standard metrics.
The project will also fine-tune the Fnsemb]e model by
adjusting the parameters, adding or removing base
models, or changing the combination method to improve
performance further. This project can be resource-
intensive and requires a suitable hardware configuration
and infrastructure to train and deploy these models. The
use of transfer learning can further improve the
performance of the ensemble model by using pre-trained
models as the base models.
I.  INTRODUCTION

Deep learning models, such .as CNN, have demonstrated
impressive results in soil recognition tasks. However,
there is a need to further improve the performance of
deep learning models for soil recognition tasks. One
approach to improve the performance of deep learning
models is through ensemble learning, which involves
combining multiple models to improve overall accuracy.
Therefore, the proposed solution involves developing an
ensemble learning method for deep| learning-based soil
classification that leverages mulnpli models trained on
diverse datasets and architectures to enhance accuracy.
Motivation

"Unlocking the hidden secrets of our Earth's soil
composition is essential for sustainable agriculture, land
management, and  environmental  conservation.
Traditional methods of soil classification are
often time-consuming, labor-intensive, and subject to
human bias. However, by harnessing the power of
deep learning, we can revolutionize soil classification,
enabling faster and more accurate an#lysis.

http://materialsciencetech:com/msit/

Deep learning algorithms possess the remarkable
ability to process vast amounts of soil data, including
chemical, physical, and biological properties, while
identifying intricate patterns and  relationships that
may elude human observation. By training deep learning
models on diverse soil datasets, we can create
sophisticated  classifiers capable of accurately
categorizing soil types,  predicting their
characteristics, and mapping their distribution across vast
areas.

This technological advancement in soil
classification  holds  tremendous  potential  for
various stakeholders. Farmers can benefit from
precise soil mapping, enabling them to optimize crop
selection, irrigation strategies, and fertilizer application,
leading to increased productivity and reduced
environmental impact. Land managers can make
informed decisions about soil conservation and erosion
control measures, preserving the fertility and
health of our valuable land resources.
Problem Definition
The problem addressed in this project is to develop an
Ensemble deep-learning model for Soil identification
using site images as input. The objective is to leverage
the strengths of deep learning architectures and ensemble
learning to improve the accuracy and reliability of Soil
identification systems. Using sketches as input can
overcome the challenges imaged by traditional image
recognition algorithms and address privacy concerns
associated with the use of photographs. The project aims
to achieve better generalization performance by
combining the predictions of multiple base models
trained on different subsets of the data.
Objective of the Project
The objective of the project is to use an ensemble deep-
learning model which can combine the strengths of
different deep-learning architectures and can yield better
performance compared to a single model.
Requirements
Minimum Software Requirements:
The minimum software requirements help us to
understand the minimum cost required to facilitate a
working environment for our model to be running.

. Python

° Anaconda

° Jupiter Notebook
o Numpy

° oS
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ABSTRACT :

Millions of people around the world are affected by one
or more mental disorders that interfere in their thinking
and behavior. A timely detection of these issues is
challenging but crucial, since it could open the possibility
to offer help to people before the illness gets worse. One
alternative to accomplish this is to monitor how people
express themselves, that is for example what and how
they write, or even a step further, what emotions they
express in their social media communications. In this
study, we analyze two computational representations that
aim to model the presence and changes of the emotions
expressed by social media users. In our evaluation we use
two recent public data sets for two important mental
disorders: Depression and Anorexia. The obtained results
suggest that the presence and variability of emotions,
captured by the proposed representations, allow to
highlight important information about social media users
suffering from depression or anorexia. Furthermore, the
fusion of both representations can boost the performance,
equaliing the best reported approach for depression and
barely behind the top performer for an?rexia by only 1%.
Moreover, these representations open the possibility to
add some interpretability to the results.

L. INTRODUCTION :

A mental disorder causes different interferences in the
thinking and behavior of the affected person [1]. These
interferences could vary from mild to severe, and could
result in an inability to live routines in daily life and
ordinary demands [2]. Common mental disorders such as
depression and anorexia affect millions of people around
the world. They may be related to a single incident
causing excessive stress on the person or by a series of
different stressful events. It is also well known that
mental disorders tend to increase in countries
experiencing generalized violence or recurrent natural
disasters. For example, in 2018 a study of mental
disorders in Mexicorevealed that 17% of its population
has at least one mental disorder and one in four will
suffer a mental disorder at least once in their life [3]. In
another vein, in the modern world, we take for granted
that social life could be experienced either in the physical
world or in a virtual world created| by social media
platforms like Facebook, Twitter, Reddit, or similar
platforms. This reality presents some challenges, but also
great opportunities which, if properly addressed, could
contribute to the understanding of vxwhzu and how we
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communicate. In this regard, the goal of this study is to
analyze, via the automatic identification of emotional
patterns, social media documents 1 with the purpose of
detecting the presence of signs of depression or anorexia
in the population of that area [4]-[6]. Previous works
have addressed the analysis of emotions of social media
users by paying attention to their contrast and tone. They
have mainly applied this analysis to predict users’ age
and gender as well as a range of sensitive personal
attributes including sexual orientation, religion, political
orientation [7], [8], income [9], and personality traits
[10], [11]. According to these studies, the analysis of
emotions in social media allows capturing important
information related to users. This information presents an
opportunity for us to extend the use of emotions in the
detection of depression and anorexia in social media.

Former studies focused on the detection of depression
and anorexia have mainly considered linguistic and
sentiment analysis [12]-[14]. Note that the use of
sentiments, i.e. polarity, was the preamble for the later
use of emotions for the same task [15]. This line of
thought exposed the potential of using emotions as
features, such as “anger”, “surprise” or 7joy”, instead of
linguistic features or general sentiments like positive and
negative. In this direction, in our previous work [16], we
introduced a novel representation that was built using
information extracted from emotions lexicons combined
with word embeddings as a way to represent the
information contained in users’ documents. Then, using a
clustering algorithm, we created sub-groups of emotions,
that conveniently we named as sub-emotions. These
discovered sub-emotions provided a more flexible and
fine-grained representation of wusers and a better
performance for the detection of depression. In a few
words, the idea behind this representation was to capture
the presence of sub-emotions in users’ posts. The
intuition of our approach is that users suffering from
depression would show a distribution of emotions
different from healthy wusers. Motivated by the
encouraging results of the representation based on sub-
emotions, in this study we give a more complete
treatment of the method. In particular, we propose a new
representation that not only captures the presence of sub-
emotions, but also models their changes over time. The
intuition is to model emotional fluctuations that users
with mental disorders could continuously present. This
temporal information is later integrated to enrich the
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Abstract: A dynamic defensive mechanism called MOTAG is included in the project to protect application
servers against insider threats and Distributed Denial of Service (DDoS) assaults. In order to stop insider
assaults from figuring out the application server's IP address and port, four important components work
together: an authentication server, proxy servers, the application server, and clients. Each client is dynamically
assigned a proxy server by the Authentication Server using a random shuffle greedy algorithm. This adds an
extra degree of protection by making it difficult for hostile users to determine the application server's real IP
address and port. After checking whether the requested data is within the proxy server's processing capacity,
the request is sent on to the secure application server. To improve network security, proxies may drop requests
and notify clients or Authentication Servers of possible DDoS attacks based on their sizes. A client app with a
GUI for file uploading to the server is part of the project. For effective monitoring and protection, the system
generates visual representations of proxy assignments, successfully processed requests, and identified DDoS
assaults. ‘

Search keywords - Distributed Denial of Service; Moving Target Defense; Secret Proxy; Insider; Shuffling.

I. INTRODUCTION

An uptick in the frequency of large-scale distributed denial-of-service (DDoS) assaults has been noted
by Arbor Networks in earlier reports [1]. One hundred gigabits per second was the most bandwidth recorded in
2010 by a flood-based DDoS assault. At the same time, the price of launching a distributed denial of service
(DDoS) assault is shockingly cheap. A white paper by Trend Micro [2] has shown that in the Russian
underground market, a one-week DDoS service might cost as little as $150.

In the past, several different approaches have been suggested to lessen the impact of distributed denial
of service assaults. In order to prevent unauthorized traffic from reaching the protected nodes, methods based on
filtering [3, 4], [5] make use of filters that are widely distributed. Capability-based defensive methods [6, 7, 8, 9]
aim to limit the senders' resource consumption to what the receivers allow. In order to intercept and filter out
attack traffic, secure overlay systems [10], [11], [12], [13], [14], and [15] interpose an overlay network to
indirect packets between clients and the protected nodes. To counter the increasingly sophisticated assaults,
however, these static security measures need either a massive, powerful virtualized network or the worldwide
deployment of supplementary features on Internet routers. And some of them are still susceptible to advanced
assaults like adaptive floods [12] and sweeps [11].

To safeguard centralized web services, we provide MOTAG, a dynamic DDoS defensive method that
uses a moving target defense technique. Online banking and efinance are examples of security-sensitive services
that might benefit from MOTAG's DDoS resistance. When clients communicate with the protected application
servers, MOTAG uses a layer of i\idden moving proxies to mediate the conversation. When it comes to the
application servers, only traffic from legitimate proxy nodes may get through the network-level filters that
surround them.

There are two key features of MOTAG proxy nodes. The first thing to know is that all proxy nodes are
"secret" since only authenticated clients are able to access their IP addresses, which are hidden from the public.
In order to prevent any needless disclosure of information, we only supply each valid client the IP address of
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Abstract: The project investigates the application of blockchain technology, specifically Ethereum-based smart
contracts, to develop a distributed e-tendering system aimed at addressing the security implications inherent in
traditional procurement methods. Divided into four sections, it focuses on tender creation and publishing,
bidding, evaluation, negotiation, a(ld selection of the winning bid. Each phase employs distinct algorithms to
ensure efficiency and fairness. By leveraging blockchain's decentralized nature and robust encryption, the
system aims to enhance security and transparency, thereby fostering trust in the tendering process. Through a
comprehensive evaluation, the project assesses the security and audibility challenges inherent in conventional
methods and compares them with the proposed blockchain-based solution. Ultimately, the project seeks to
establish a fair, transparent, and open tendering scheme, laying the groundwork for more efficient procurement
practices in both governmental and corporate sectors.

Index Terms: Blockchain, Fair and Open Tendering Scheme, smart contract, ethereum, e-tender

I. INTRODUCTION

In the contemporary landscape of procurement, electronic tendering (e-tendering) systems have become
the norm for governments and businesses alike. These platforms serve as the primary means through which
goods and services are procured from various suppliers. However, amidst the convenience and efficiency that e-
tendering promises, fundamental issues persist, casting shadows over the fairness, transparency, and security of
the process.

Central to the concerns surrounding e-tendering systems is the lack of transparency and openness in
information dissemination. The right to information, a cornerstone of democratic governance, is often
compromised as stakeholders find themselves in the dark regarding crucial aspects of the tendering process [1].
Information regarding the selection of winning bids and the reasons behind the rejection of others is often
withheld, shrouded in bureaucratic opacity. This asymmetry in information distribution not only undermines the
principles of fairness but also inhibits accountability and trust in the system.

Compounding these issues is the cumbersome and tedious process involved in obtaining critical data
related to tendering decisions. While stakeholders, particularly competing companies, have the right to request
such information, the bureaucratic hurdles and time-consuming procedures involved serve as deterrents,
dissuading many from pursuing transparency [1]. Consequently, the opacity surrounding tendering decisions
persists, perpetuating a culture of mistrust and suspicion among stakeholders.

Moreover, beyond the realm of transparency, security emerges as a paramount concern plaguing
conventional e-tendering systems. The centralized nature of data storage renders these platforms vulnerable to
cyber threats, fraud, and manipulation [2],[3]. A breach in the security defenses of these centralized databases
poses grave risks, potentially exposing sensitive bid information to malicious actors. Such breaches not only
jeopardize the integrity of the tendering process but also entail significant financial and strategic ramifications
for businesses [4]. The prospect of bids being leaked to competitors looms large, threatening the competitive
advantage and viability of organizations.

Amidst these challenges, blockchain technology emerges as a promising solution poised to address the
security implications inherent in conventional e-tendering systems. By virtue of its decentralized architecture
and robust encryption mechanisms, blockchain offers a paradigm shift in how information is managed and
secured [5]. At its core, blockchain functions as a distributed ledger, wherein transactions are recorded across a
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Abstract: A quiet but severe public health catastrophe, air pollution has worsened due to the development of
industry and urbanization. Stakeholders must prioritize accurate air quality forecast if they are to successfully
address this growing challenge. The purpose of this research is to assess the performance of statistics and deep
learning models for predicting urban air pollution levels. We investigate their prediction capacities by means of
state-of-the-art methodologies—including Long Short-Term Memory (LSTM), Gated Recurrent Unit (GRU),
Convolutional Neural Networks (CNN), and combinations thereof. Our results suggest that ensemble
approaches, especially CNN and CNN + LSTM, are better, with an accuracy of more than 90%. These ensemble
approaches show improved performance and build on the underlying model's effectiveness in air quality
Jorecasting. They also highlight the possibility for future development. By combining several model projections,
our method provides a solid and precise foundation for everyone involved to tackle air quality concerns head-
on, reducing the negative ' effects of pollution on people's health and the environment.
Air quality, statistical approaches, prediction models, deep learning, and machine learning are index terms.

‘ I.  INTRODUCTION

The detrimental effects of air pollution on ecosystems and human health have made it one of the
world's most pressing environmental concerns in recent years. The need to reduce air pollution is more pressing
than ever before because of the wide variety of health problems it causes, including asthma, lung illness,
cognitive impairment, and even death [1][2]. Recent studies have shown that air pollution is responsible for
approximately 3 million fatalities each year, with the majority of these casualties occurring in countries with low
or medium economic levels [3]. Global efforts like the United Nations Sustainable Development Goals (SDGs)
have set goals for 2030 to improve air quality in cities in order to reduce fatalities, diseases, and negative
environmental consequences [4]. This is in response to the severity of the problem.

Along with these worldwide initiatives, certain nations, like the UK, have established lofty goals to
reduce air pollution. The government of the United Kingdom has committed to a 35% reduction in air pollution
by 2040 [5]. These goals highlight the increasing awareness of air pollution as a major threat to public health
and the need of working together to reduce its impacts.

Air pollution is caused by a multitude of things, but the most common ones are transportation-related
activities, dust, and the burning of coal [6]. When dangerous substances, such as gases and materials, are
released into the air, this is called air pollution. At high enough quantities, particulate matter (PM2.5), one of the
most prevalent contaminants, may cause serious harm to human health [7][8][9]. These contaminants diminish
environmental quality and endanger the health of people and other creatures when they build up in the air.
Research, legislative initiatives, and technical improvements must all be part of the solution to the complicated
problem of air pollution. In order to create successful methods to reduce the negative consequences of air
pollutants on human health and the environment, it is crucial to understand where these pollutants come from,
how they spread, and what effects they have. To ensure stakeholders and decision-makers have access to up-to-
date information, developments in air quality monitoring and forecasting are vital.

Predictive models and monitoring methods for air quality evaluation have come a long way in the last
few years. These models evaluate trends in air quality and predict amounts of pollutants using cutting-edge
methods including statistical analysis, deep learning, and machine learning. Through the use of extensive data
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Abstract: The abstract highlights the significance of deep learning (DL) technology in addressing cervical
cancer (CC), a leading cause of| female mortality globally. With over 700 daily fatalities and an estimated
400,000 annual deaths by 2030, early detection is imperative. DL techniques offer accurate diagnoses, thereby
improving treatment outcomes. The project integrates various DL models, including CNN, DenseNet, and
Xception, for feature extraction, enabling the development of robust classification models such as SVM, KNN,
Bayesian Networks, Decision Trees, and MLP. Additionally, DL-based detection techniques using YoloV5 and
YoloV8 are explored for CC analysis. The utilization of these models significantly enhances diagnostic
accuracy, with CNN and SVM achieving 99% accuracy in the base paper. The project's extension further
improves performance by incorporating YoloV5 and YoloV8 for detection tasks, enhancing the system's
capability to detect CC accurately. The implications of this project extend beyond improved diagnosis,
benefiting women globally, particularly in low-income countries, by reducing morbidity and mortality rates.
Healthcare professionals gain access to efficient diagnostic tools, enabling timely interventions and
personalized therapy for better ‘patient outcomes. Overall, the project underscores the pivotal role of DL
technology in combating CC and improving healthcare outcomes.

Index Terms: Deep learning, classification, cervical cancer, colposcopy images, cytology images.

I.  INTRODUCTION

In recent years, the rapid advancement of Artificial Intelligence (AI) and Machine Learning (ML)
technologies, particularly in the realm of Deep Learning (DL), has revolutionized various sectors, including
healthcare. DL, a subset of Al and ML, has shown remarkable success in applications such as computer vision
recognition and processing, with capabilities that often surpass human performance in certain tasks [1]. This has
led to its widespread adoption in medical domains, particularly in medical image analysis, where DL methods
have demonstrated significant potential in detecting and diagnosing various types of cancers [2].

Cancer, characterized by uncontrolled cell division and growth, remains one of the most pressing
global health challenges, with cervical cancer (CC) being a significant contributor to mortality rates, particularly
among women. CC is the fourth most common cause of cancer death among women worldwide, with alarming
projections estimating a substantial increase in mortality rates by 2030 [3], [4]. Despite being highly preventable
and treatable if detected early, CC continues to pose significant challenges, especially in low-resource countries
where access to healthcare services and specialized medical expertise is limited.

The current methods for CC detection primarily rely on Pap smear screening and colposcopy, which
are highly dependent on the expertise of trained specialists and are often inaccessible in resource-constrained
settings [5]. While previous studies have explored the integration of DL-based algorithms with conventional
screening tests, their effectiveness in detecting early stages of CC remains limited [6]. Achieving accurate and
timely diagnosis, particularly in the early stages of CC, is critical for initiating timely interventions and
preventing morbidity and mortality, especially in underserved populations.

Therefore, there is a pressing need to develop and enhance DL-based digital solutions for cervical
cancer diagnosis and detection, particularly focusing on improving accuracy and efficacy in identifying early-
stage cervical abnormalities. This paper aims to address this need by leveraging DL techniques to develop
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Abstract: Storage, data management services, processing power, apps, and a plethora of other network and
computer resources are all at your fingertips with cloud computing. These materials are readily available for
users to use whenever they need them. Improving cloud security via the deployment of a machine learning-based
intrusion detection model is the main objective of the project. To successfully identify and avoid cyber-attacks,
the main objective is to track and examine cloud-based resources, services, and networks. With a focus on the
Random Forest (RF) method, the suggested intrusion detection model makes use of machine learning
approaches. Combining several decision trees into one strong ensemble learning approach, Random Forest
improves prediction accuracy. An important part of creating a model is feature engineering. It entails picking
out the best characteristics from the dataset and making them the input for the machine learning model. The
capacity of the model to recognize patterns and reliably detect possible threats is enhanced by well-engineered
features. Continuous monitoring of cloud resources, services, and networks is the goal of implementing the
concept to improve cloud security. The program improves the cloud infrastructure's security by spotting
suspicious trends linked to cyberattacks using machine learning methods. Two datasets, Bot-loT and NSL-KDD,
are used to assess and verify the model's performance. When it comes to intrusion detection, these datasets are
often used as standards. When compared to other recent efforts in the same field, the model's high intrusion
detection accuracy shows that it is useful and reliable in spotting possible security risks.The project's Voting
Classifier, which combines RF and ADaBoost, and the Stacking Classifier, which combines RF and MLP with
LightGBM, achieved 99% and 100% accuracy for Kdd-Cup and Bot-loT data, respectively, in terms of
improved cloud detection resulls.

Anomaly detection, features engineering, random forest, and cloud security are index words.

L INTRODUCTION

With cloud computing, users have greater flexibility in choosing their service model and practical, on-
demand access to pooled storage, networks, and resources [1]. These models are used in one of the deployment
methods for private, public, or hybrid clouds, and they are platform as a service (PaaS), software as a service
(SaaS), or infrastructure as a service (IaaS) [2]. According to the National Institute of Standards and
Technology, the following features of the cloud enable it to deliver high-performance services: network access,
resource pooling, quickelasticity, and measurable service.

Many security issues, including those pertaining to availability, data confidentiality, integrity, and
control authorization, have recently plagued the cloud. Another big source of vulnerabilities that might infect
cloud systems and resources is the Internet, which is utilized to access cloud services [2]. Providers of cloud
services therefore have the formidable task of bolstering cloud security[5]. In order to make cloud systems more
secure and resistant to different types of assaults, several methods have been created, including firewall
technologies, data encryption techniques, authentication protocols, and others [6]. When it comes to protecting
cloud services from various constraints, however, conventional methods fall short[7]. Thus, in order to identify
and stop malicious actions in real-time, a suite of intrusion detection methods is suggested and implemented(8,
9].

In general, there are two types of detection methods: those that employ known attacks to identify
incursion and those that utilize unknown assaults to identify anomalies. By merging their best features, these
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Abstract: Automated road damage identification utilizing UAV photos and sophisticated deep learning
algorithms is presented in this research as a novel methodology. While keeping roads in good repair is essential
Jor travel safety, gathering data by hand can be a dangerous and time-consuming ordeal. Our solution is to use
UAVs together with Al to make road damage identification far more efficient and accurate. To identify objects
in UAV photos, our approach makes use of three cutting-edge algorithms: YOLOvS, YOLOv7, and YOLOVS.
Extensive testing and training using Chinese and Spanish datasets show that YOLOv7 produces the best
accuracy. In addition, we expand our study by presenting YOLOVS, an algorithm that surpasses existing
algorithms and shows significantly better prediction accuracy when trained on road damage data. The results
highlight the possibilities of UAVs with DL.

with the goal of facilitating future developments in the area of road damage identification.
Keywords: unmanned aerial vehicle, object identification, deep learning, road damage detection, OVOVAS,
OVOVA7, and OVOVAS.

I.  INTRODUCION

Road maintenance is essential for economic growth, therefore it's important to check them periodically
to make sure they're safe and last a long time. Historically, road inspection has been conducted manually using
sensor-equipped cars. On the other hand, operators run the danger of losing time, money, and energy using this
method [1]. Unmanned Aerial Vehicles (UAVs) and Artificial Intelligence (Al) have become the tools of choice
for academics seeking to tackle these difficulties. Unmanned aerial vehicles (UAVs) provide a bird's-eye
perspective of roadways thanks to their sensors and high-resolution cameras.

circumstances, allowing for rapid coverage of vast regions while decreasing the need for human inspections [2].

Because of their efficiency and adaptability, UAVs have recently attracted interest for use in road inspections.
New, more efficient, and less expensive methods for detecting road damage have been developed by combining
UAVs with Al techniques, especially deep learning [3]. Several urban inspection jobs also make use of these
strategies [4], [5]. Spanish road inspections are labor-intensive and expensive, and the country's repair decisions
are based on the opinions of experts. Timely diagnosis is critical to avoid further deterioration and accidents,
which poses issues for nations like China with vast road networks [6].

There is a lot of ongoing research on automated road damage detection using technologies including
image-based algorithms, LIDAR sensors, and vibration sensors [7]. Recognizing different kinds of road
deterioration using deep learning in image-based algorithms sometimes requires varied datasets from several
sources [8], [9]. In order to address this pressing problem, academic institutions are working together to find
viable solutions [10].
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Abstract: The feature extraction stage of offline signature verification systems is considered critical and
significantly affects the performance of these systems. The quantity and calibration of the extracted features
determine the systems' ability to distinguish between real and fake signatures. Using a combination of a
Convolutional Neural Network (CNN) and a Histogram of Oriented Gradients (HOG), as well as a feature
selection technique (Decision Trees) to isolate critical characteristics, we devised a hybrid approach to feature
extraction from signature photos in this research. At last, we integrated the CNN and HOG approaches. Long
short-term memory, support vector machine, and K-nearest Neighbor were the three classifiers used to assess
the hybrid method's effectiveness. Based on the results of the experiments, our proposed model performed
adequately when tested on the CEDAR dataset, both in terms of efficiency and predictive power. Given that we
verified expertly fabricated signatures, which are more elusive than other types of forgeries, such as (simple or
opposite), this precizion is considered to be of great importance.We achieved a perfect score of 100 for
improved signature verification using the project’s additions, which include an Xception, a Feature extraction
method (HOG-RFE), and a Voting Classifier for Dataset analysis. Using CNN and HOG a Multi-Classification
Approach. To guarantee practical usability in cybersecurity apps, a user-friendly Flask framework with SQLite
integration makes registration and signin for user testing a breeze.

Search terms: deep learning, offline signature verification, CNN, and HOG.
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I. INTRODUCTION

Biometrics is the most significant technology approach for identifying persons and assessing their
power based on their physiological and behavioral traits. The physiological category includes measurements of
features like ears, fingerprints, iris, and DNA, whereas the behavioral category includes features like expression,
voice, stride, and signature, and uses them to identify people. One of the most often used biometric verification
techniques globally is the handwritten signature [1]. As a distinct behavioral biometric, handwritten signatures
are used in financial papers, passports, credit cards, banking, and check processing. Especially when they are not
legible, these signatures are a pain to authenticate. Consequently, in order to reduce the likelihood of fraud or
theft, a system is needed that can differentiate between a real signature and a false one. Although there have
been numerous studies in this area over the last 30 years, covering everything from expert opinion-based
verification to machine learning algorithms and, more recently, deep learning algorithms, there is still a great
deal of room for improvement in offline signature verification systems [2].

Online techniques are available for automated signature verification [3, 4, 5, 6, 7], whereas offline
methods are available for use [8, 9, 10, 11, 12, 13]. Previous research has shown that using pen-tip pressure,
velocity, and acceleration in conjunction with offline signature photos makes offline signature verification more
difficult than using online signatures [1, 2, 8, 10, 11]. The online method is also not applicable in some contexts
due to the specific processes involved in collecting signatures.

Many prior studies[12,13,14,15] have shown that signature verification is not easy because handwriting
signatures contain special letters and symbols that are often unreadable and signer behaviors are dissimilar, even
though signature verification is the most generally accepted and least extreme biometric method in society
compared to other biometric methods. Focus on developing a reliable signature system based on real-world
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Abstract: This is a situational analysis of the need for webcams to prevent minors from accessing restricted
websites and from entering clubs and pubs using facial recognition technology.

Technology has progressed to the point that the 21st century marks the beginning of unfathomable feats. We may
utilize this technology to our advantage by just looking at a photo or video to determine a person's age and
gender.

The emergence of social platforms and social media has increased the number of apps that consider automatic
age and gender categorization significant. However, when contrasted to the great performance gains recently
reported for the related job of face recognition, the performance of present approaches on real-world
photographs is still severely inadequate.

Using deep convolutional neural networks (CNNs) for representation learning, we demonstrate in this study that
these tasks may be significantly improved.Therefore, we provide a basic convolutional net design that may be
used even when the quantity of training data is restricted.This project's dataset, an Adience benchmark foraging
and gender estimate, outperforms state-of-the-art approaches by a significant margin.

Php, OpenCV, CNN - index words

I.  INTRODUCTION

The protection of children has grown into an issue of critical importance. To combat this issue, creative
solutions are being implemented that use state-of-the-art technology like deep learning to block children from
accessing restricted websites and banned regions online. The use of cameras combined with deep learning
algorithms allows authorities to keep an eye on and control what children are up to, protecting them from
damage and exploitation. In this concise overview, we will look at how these systems work, and why they are so
important for keeping kids safe online and encouraging a more secure digital landscape for the next generation.
Classification of humans is an outdated process.It is used in a number of different areas and technologies,
including biometrics, forensic science, image processing, identification systems, and more.It has gotten
progressively simpler to categorize individuals with the advent of technology such as Deep Learning and Neural
Networks. There is no longer a requirement for additional professionals or individual records to aid in the
identification and categorization of individuals using these new technologies.In addition, these systems can
categorize millions of people far more quickly than a human expert.

There are several businesses that may benefit from human facial image processing, including security,
entertainment, and many more.A person's facial expression may convey a great deal, including their emotional
state, level of agreement or disagreement, level of rage, irony, etc.For a long time, this has been a focus of study
in the field of psychology.According to the need, this data (or, in our instance, digital data) is highly useful since
it assists with recognition, selection, or identification of persons.

On its own, Age and Gender Detection can provea great number of data to locations like organization
recruiting teams and ID verification systems, for instance: voter ID cards that millions of people use to cast their
vote on election day, etc. Searching for ineligible or counterfeit persons becomes easier with the use of human
facial image analysis.

There are a lot of different industries that may benefit from using age and gender recognition
technologies with human face image processing. Some examples include security, customer experience, and
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Abstract: Paperwork, middlemen, and verification difficulties abound in the lengthy and tedious process of
transferring property ownership, which increases the likelihood of forgeries and undermines trustworthiness.
One possible approach is to use blockchain technology to completely revamp the land registration system.
Blockchain technology removes middlemen by virtue of its distributed and unchangeable record, which speeds
up transactions, decreases the likelihood of corruption, and establishes confidence in the absence of a central
authority. Cryptography, consensus mechanisms, and hashing algorithms are the building blocks of blockchain,
which guarantees immutable and transparent records of transactions. The goal of this project is to create a
trustworthy and secure land registration system that is easy for anybody to use. Reducing the need for paper
may help places like India, which has a lot of land transactions, which is good for the environment and people's
access to technology. This approach streamlines land registration, helps preserve the environment, and
promotes technological inclusion by easing the shift from paper records to digital ones.
Subjects—Decentralized, Inmutable, Blockchain, Security, Land Registration.

‘ I. INTRODUCTION

In order to keep track of property, make commercial transactions easier, and prevent fraudulent
activity, land ownership and rights registration is an essential duty of government entities across [1]. The
allocation and ownership of land is regulated by strict legislation in several nations, which means that certain
regulations for the sale of land and property must be followed [2]. Fraudulent transactions and inaccurate
property records are only two of the many problems plaguing the present land registration system, which is
regulated extensively [3]. Disputes and controversies might arise since sale contracts do not often clearly state
who owns something, and instead depend on records from the past to confirm [4].

Land documentation systems in many countries are still paper-based and antiquated, which leads to
inefficiencies and hazards such record loss or destruction [5]. Land records administration is inconsistent and
uneven since some regions have centralized systems for documenting land while others continue to use
antiquated paper-based approaches [6]. Disputes and a lack of transparency in land transactions may also arise
from dependence on centralized databases controlled by government officials [7].

As a potential answer to these problems, blockchain technology has just emerged [8]. To overcome the
drawbacks of centralized systems, blockchain technology, with its distributed and immutable record, provides
certainty and transparency in land ownership transactions [9]. Blockchain technology improves the efficiency
and reliability of real estate transactions by disentangling data storage and transaction execution from
centralized authority [10]. By using the distributed ledger technology (blockchain), platforms like Ethereum
make it possible to safely execute logic on distributed data [11].

Examining how blockchain technology, and Ethereum in particular, could transform land registration
processes is the primary goal of tl-ﬂis research. This study aims to provide a more efficient, transparent, and safe
method of registering land ownership by comparing the advantages of blockchain technology with the
shortcomings of existing centralized land registration methods. This research seeks to show that blockchain-
based land registration systems may overcome the problems with conventional approaches. It will do this by
analyzing real-life examples, collecting empirical data, and developing theoretical frameworks.
In addition, this study intends to add to the current body of knowledge by shedding light on the use and
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Abstract: Due to its inability to identify small foreign objects, the electrified train system requires a highly
accurate detection algorithm to ensure operational continuity and safety. This study presents an enhanced
approach called EBSE-YOLO. Along electrified rails, it will help better identify small targets. As a result of
using cutting-edge techniques such as ECA-Net to prioritize tiny targets, SPD-Conv to extract details, and
EIOU loss function to align dimensions, EBSE-YOLO significantly improves detection accuracy while
minimizing computational cost. Results for the proposed technique are excellent after extensive testing with
various YOLOVS configurations and other approaches, including Ghost CNN. Initial findings demonstrate that
EBSE-YOLO attains a 97% mAP, and there is optimism that further enhancements, such YOLOv5 + Ghost
CNN, might potentially obtain an even greater mAP. The effects of EBSE-YOLO on railway management and
safety extend far beyond quantitative indicators of success. By using state-of-the-art methods and distinctive
model structures, EBSE-YOLO not only improves microscopic target recognition but also sets the stage for
continuous improvements to railway safety requirements. The ground-breaking work on object recognition
algorithms designed for complex conditions that this study produces will greatly improve railway operations in
terms of safety and efficiency.

Few words: YOLOvS, ECA-Net, BiFPN, SPD-Conv, EIOU, small target, international.

I. INTRODUCTION

The safe and efficient transfer of people and goods is made possible by rail transit, and particularly by
electrified railroads, which are an essential part of the modern transportation network. To maintain safe and
reliable train operations, it is crucial to safeguard railroad systems against intrusion and conduct regular
inspections for foreign items [1]. Plastic sheds and other non-native goods pose a significant risk to railroad
safety because they interfere with train operations and communication networks. The consequences of these
invasions, which may range from operational disruptions to full system failures, are catastrophic, so effective
detection and mitigation strategies are critically required.

Conventional methods of train inspection, including human inspectors or integrated inspection
vehicles, have certain limitations, such as not being able to identify problems in real time and leaving blind
spots unchecked, which may lead to operational risks [2]. The modern safety standards for train inspections are
too high because of the inherent unpredictability of foreign item intrusions. Authorities in the railroad industry
are therefore seeking innovative solutions to enhance inspection capabilities along railway lines [2].
One such method is to examine extraterrestrial objects using unmanned aerial vehicles (UAVs) equipped with
high-definition cameras [3]. Problems with automation have kept UAV-based inspection from gaining traction,
despite its many advantages, such as better real-time monitoring and the removal of blind zones. Given these
constraints, it is critical to enhance train safety procedures by creating smarter and more efficient methods of
identifying foreign objects.

Deep learning algorithms and traditional target detection methods are the two primary avenues for
artificial intelligence foreign object identification [4]. In place of traditional approaches beset by slow
computation rates and insufficient accuracy, deep learning algorithms—particularly those built on convolutional
neural networks (CNNs)—have emerged as the preferred choice for detection tasks [4].
Two primary varieties of deep learning-based target identification algorithms exist: one with two steps and one
with one. Although two-stage algorithms are very accurate, they are not appropriate for scenarios requiring
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ABSTRACT: This work suggests a hybrid model that combines Light Gradient Boosting Machine (LightGBM)
and Bidirectional Simple Recurreqt Unit (BiSRU) to effectively and correctly estimate dissolved oxygen (DO)
levels in aquaculture settings. The significance of dissolved oxygen is determined and its levels in intensive
aquaculture settings are predicted using the LightGBM algorithm after linear interpolation and smoothing
methods are used to identify important parameters. To further improve BiSRU's predictive capabilities, an
attention mechanism is used to provide different weights to its hidden states. Impressively, the model predicts
changes in DO over a 10-day period with a stunning accuracy rate of 96.28% in only 122 seconds, showcasing
its extraordinary ability. Because aquatic habitats are diverse, dynamic, and nonlinear, conventional techniques
of estimating DO levels have their limitations. This methodology seeks to overcome these issues. Accurate DO
prediction is crucial in aquaculture since optimum production is dependent on water quality maintenance.
When it comes to improving the speed and accuracy of DO predictions, the suggested hybrid model is a great
way to go. This will help with disease control and make aquaculture more financially sustainable.
Non-linear, LightGBM, BiSRU, attention mechanism are terms used in the index.

‘ I. INTRODUCTION:

An important part of the world's food supply comes from aquaculture, or the growing of aquatic
creatures. China is quickly becoming the leader in this field, producing more than 70% of the world's
aquaculture output [1]. Dissolved oxygen (DO) is an important indication of water quality in aquaculture
settings because of the vital role it plays in the metabolism and survival of aquatic species, which in turn affects
the quality of aquatic commodities [2, 3].

It is crucial to keep DO levels at their ideal range to prevent stress, disease outbreaks, and mass death
in farmed fish, shrimp, and other aquatic species. Failure to do so may result in significant economic losses [4,
5]. Therefore, for proactive control of water quality and sustainable growth of aquaculture, precise prediction of
DO concentrations and trends is necessary [6].

As a result of heavy investment in research and the use of machine learning methods, dissolved oxygen
prediction models have recently achieved remarkable strides forward. Many methods have been investigated,
such as support vector regression, clustering techniques, extreme learning methods, wavelet transformations,
deep belief networks, particle swarm optimization, principal component analysis, and grey correlation degree
[71-[13]. In order to help with well-informed decisions about aquaculture management techniques, these models
try to improve the precision and effectiveness of DO prediction.

In order to help fish farmers, hatcheries, and researchers with water quality management, this project is
concentrating on creating dissolved oxygen prediction models for intensive aquaculture settings. Improving
forecasting accuracy, enabling real-time monitoring, and facilitating proactive intervention techniques to
maintain ideal circumstances for aquatic species are all goals of the project, which aims to use deep learning and
big dataset analysis. The research seeks to improve production efficiency, reduce risks, and encourage
sustainable practices in aquaculture operations via precise DO forecast.

In summary, the introduction establishes the relevance of dissolved oxygen prediction in aquaculture,
describes the current obstacles, and emphasizes the importance of this project in securing the sustainability of
aquaculture systems and promoting efficient management techniques.
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ABSTRACT: The creation of an effective monitoring model is the primary goal of this study, which seeks to
alleviate the serious problem of animal assaults experienced by Jforestry workers and rural residents. In order to
enhance safety warnings in woodland regions, the proposed network combines the Hybrid Visual Geometry
Group (VGG)-19 with Bzdtrecnonal Long Short-Term Memory (Bi-LSTM). Its goals include animal type
detection, movement monitoring, ‘and the provision of up-to-the-minute position information. The model
outperforms conventional techniques of surveillance by accurately detecting animals and their movement
patterns with the integration of VGG-19 for feature extraction and Bi-LSTM for sequence learning.
Additionally, an ensemble approach is used to improve accuracy and resilience by aggregating predictions from
numerous separate models. To get perfect accuracy, it is recommended to investigate methods like as
CNN+BiGRU, which significantly improve performance. An enhancement to the implementation is a Flask-
built, user-friendly front end that allows for authentication feature testing during user testing. By combining
state-of-the-art deep learning methods with user-centric design, this study presents a viable option for
improving safety monitoring in rural and forested areas, therefore reducing the likelihood of animal attacks.
VGG-Net, Bi-LSTM, convolutional neural networks, activity recognition, video surveillance, monitoring of wild
animals, warning system are all terms that are used in the context of animal identification.

I. INTRODUCTION:

The increasing number of human-wildlife encounters in recent years has highlighted the urgent need
for new ways to reduce conflicts and make everyone's lives safer. Conflicts and dangers between people and
animals have increased due to habitat encroachment, which is caused by the growth of cities and farms [1]. The
development of efficient early warning systems is crucial for conservationists, lawmakers, and local populations
to address these encounters in a timely manner by mitigating dangers and facilitating responses.
Concerns about human-wildlife confrontations have recently gained traction, and one potential answer is the
Wild Animal Activity Alerting System (WAAAS). The goal of WAAAS is to use state-of-the-art ML and DL
algorithms to identify and alert humans when wild animals are in close proximity to human areas. This will help
with proactive management tactics [2]. Waaas aims to provide accurate and timely warnings by using data from
several sources, including photos, motion sensors, and sound recordings, to determine patterns that indicate the
presence and behavior of animals [3].

Rising tensions between people and other forms of life, brought driven by factors like habitat loss and
competition for few resources, highlight the critical need for such a system. Herbivore crop raids, animal
predation, and even human assaults are all ways in which these conflicts show themselves. In particular, these
occurrences endanger animal populations and derail conservation initiatives, in addition to endangering human
lives and livelihoods [4]. As a resﬂlt, more and more people are realizing that we need to do something to help
animals and humans live together peacefully [5].

In this light, the creation of WAAAS is a giant leap forward in terms of improving security, reducing
economic losses, and furthering conservation goals. Waaas aims to analyze signs of wild animal behavior with
unparalleled precision and efficiency by applying state-of-the-art ML and DL algorithms [6]. This introduction
explores the complex issues surrounding human-wildlife interactions, highlights the role of early warning
systems in finding solutions, and outlines the goals and reach of WAAAS in reducing conflicts and promoting
harmony.
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Abstract: With a particular emphasis on the rapidly expanding field of deep fakes, this in-depth analysis
explores the ever-changing terrain of deep learning applications. Innovations in domains such as computer
vision, natural language processing, and machine learning have resulted from deep learning's seamless
integration. Nevertheless, there is now serious cause for alarm about the proliferation of deep fakes, which are
highly edited movies and photos. There are serious dangers in the online world due to the evil uses of this
technology, which include revenge porn, financial frauds, celebrity impersonations, and false news. Famous
people, politicians, and other popular personalities are easy prey for Deep Fake Detection. By using a variety
of deep learning algorithms, such as InceptionResnetV2, VGG19, CNN, and Xception, this study thoroughly
evaluates the creation and identification of deep fakes. Xception stands out as the most accurate algorithm in
the assessment, which was carried out on a Kaggle deep fake dataset. The need for strong detection techniques
to protect society from possible repercussions is growing as the number of harmful applications of deep fakes
increases.

Xception, CNN, Deep Learning, InceptionResnetV2, and VGG19 are some of the index phrases.

I. INTRODUCTION

The use of deepfake technology, which is powered by sophisticated machine learning algorithms, has
made it possible to effortlessly superimpose one person's appearance onto another, resulting in very lifelike fake
films and photographs. As a result, many are worried that deepfakes may be used for evil, such disseminating
false information or influencing public opinion.

Scientists and engineers have begun using deep learning techniques to combat this rising danger by
creating deepfake detection tools. The use of deep learning, and more specifically CNNs and RNNs, has shown
potential for detecting deepfake content's artifacts and small discrepancies. These detection methods seek to
differentiate between real and altered material by using the capabilities of neural networks to recognize intricate
patterns and attributes.

Methods for detecting deepfakes have been refined thanks to a number of research efforts. Most
notably, H. Li et al.'s study presented a deep learning-based approach to detect edited facial emotions in films
by means of facial action units (Li et al., 2020). In addition, Rossler et al. (2019) suggested analyzing blinking
patterns and small head movements using deep learning to find anomalies that may be deepfake material.
The importance and urgency of tackling the issues presented by this quickly developing technology are
underscored in this introduction, which delves into the growing area of deepfake detection using deep learning.
The following sections explore various approaches, developments, and difficulties related to deepfake detection,
providing insight into the continuous endeavors to protect digital media's authenticity in a world where artificial
intelligence-generated manipulations are prevalent.

In light of the rising problem of deep fakes, or doctored films and pictures, this research investigates
the potential uses of deep learning to combat this issue. The study highlights the necessity for strong detection
techniques in light of the increasing harmful usage in false news, frauds, and privacy breaches. It investigates
several algorithms on a Kaggle deep fake dataset, including InceptionResnetV2, VGG19, CNN, and Xception.
Deep fakes, which are films and photos that have been successfully manipulated, are becoming more common
and constitute a serious danger in many areas, such as the spread of disinformation and privacy breaches. In
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Abstract: There have been major security concerns brought about by the expansion of computer networks and the
internet, which has transformed the way information is exchanged. In order to jeopardize the availability, integrity,
and confidentiality of data, cyber c!riminuls take use ot weaknesses in these networks. The intricacy of threats and
the sheer amount of data make anomaly detection in networks ditficult, but essential, for network security. Using
deep learning methods, this research aims to construct a computer network anomaly detection system. Our primary
objective is to develop a CNN Bi-LSTM model, which stands for Convolutional Neural Network with Bidirectional
Long Short-Term Memory. The objective is to optimize model performance while taking into account different
hyperparameters and achieve high accuracy in spotting anomalies based on networks. An technique to network
anomaly detection is to develop and train a CNN Bi-LSTM model. We try out several hyperparameters, such as
learning rate, batch size, optimizers‘ (Nadam, Adam, RMSprop, Adamax, SGD, Adagrad, Ftrl), and epochs. We train
and evaluate using the UNSW-NBI15 and NSL-KDD datasets. To measure the model's efficacy, performance
measurements including accuracy fmd Fl-score are used. In terms of accurately identifying network abnormalities,
the CNN Bi-LSTM model performs quite well. Optimal design that optimizes detection accuracy is identified by
rigorous examination of hyperpurahwtcrs. We validate the superiority of our suggested methodology by comparing
it with current anomaly detection imethods. Finally, our research shows that deep learning, and more specifically
CNN Bi-LSTM models, are effective at finding abnormalities in networks. To further enhance prediction accuracy,
a hybrid CNN-LSTM approach is LJscd, along with additional CNNs; the CNN-LSTM achieved an astounding 99%
accuracy rate. With the help of Flask, we built a user-friendly front end that is simple to test, has built-in user
authentication for safe access, and is both reliable and casy to use.
Index terms: NSL-KDD, CNN B‘i-LSTM, Deep Learning, Machine Learning, and Network Intrusion Detection
System.
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Abstract:

Advancement of Artificial Intelligence (Al) technologies and the availability ot high-end computing devices create
scope for the implementation of intelligent transport infrastructure for road safety .This system proposes accident
detection on highways using more robust, less complex, and more accurate by Yolov8,and working with yolo v9. It
is used to detect the vehicle onroad, collision detection when an accident occur, track the vehicle to save the human
life through quick Image processing by informing ncar police station and hospital. Real-time Monitoring on day time
as well as night time. This system is developed by Python Full stack

Index terms—YOLOVS, YOLOVY, Rolice station, Hospital, Alert System, Python Full Stack

I. INTRODUCION

The purpose of the Road Accidcqt Prediction and Alert System using Image Processing with YOLO project is to
enhance road safety through the implementation of an intelligent system for accident detection and response using
YOLOVS and real-time monitoring technologies. The current Existing algorithm has less intersection over union and
less accuracy in multi object in on‘e grid cells. The drawback was not proper alert using notification services in real-
time, take high time complexity .Using so many IOT devices weather conditions like poor lighting or other
environmental factors can affect the accuracy of object detection algorithms like yolo v3. v5 ,v7.And yolo v8 can’t

have proper alert system. | completely research on give image processing on that time yolo a extraordinary Algorithm
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Abstract: By using blockchain technology, our smart voting solution guarantees security and transparency, transforming
conventional voting methods. The salution improves security by precisely verifying people based on their unique facial traits
using powerful face recognition driven by image processing. Every voter's identity is protected from manipulation and
duplicate votes are prevented via the system's multi-factor authentication systems, which include face recognition and
cryptographic techniques like SHA-256. Built on top of the Django framework, our system effortlessly handles large numbers
of users, making it easy for administrators and voters alike to utilize.

Subjects covered include: smart voti‘ng system, blockchain technology, face recognition, security, and SHA-256.

INTRODUCION
|

In the dynamic field of voting technology, new developments are always being pursued to guarantee the openness and
reliability of democratic procedures; This introduction provides a high-level summary of a new smart voting system that is
going to revolutionize the way we vote. This solution provides unrivaled efficiency, transparency, and security by combining
state-of-the-art technology including cryptographic algorithms, face recognition, and blockchain. It simplifies administrative
tasks and guarantees voter identity identification using the Django framework. This introductory section lays the groundwork
for a comprehensive examination of how this groundbreaking voting system overcomes the limitations of traditional voting
methods, allowing for a more stablc‘and inclusive democratic tuture.
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Abstract: The detection of gas emission levels is a crucial problem for ecology and human health.
Hyperspectral image analysis ojfgrs many advantages over traditional gas detection systems with its detection
capability from safe distances. Observing that the existing hyperspectral gas detection methods in the thermal
range neglect the fact that the captured radiance in the longwave infrared (LWIR) spectrum is better modeled as
a mixture of the radiance of background and target gases, we propose a deep learningbased hyperspectral gas
detection method in this article, which combines unmixing and classification. The proposed method first
converts the radiance data to lllhlilmnce-temperalwe data. Then, a 3-D convolutional neural network (CNN)
and autoencoder-based network, which is specially designed for unmixing, is applied to the resulting data to
acquire abundances and endmembers for each pixel. Finally, the detection is achieved by a three-layer fully
connected network to detect the| target gases at each pixel based on the extracted endmember spectra and
abundance values. The superio‘r performance of the proposed method with respect to the conventional
hyperspectral gas detection methods using spectral angle mapper and adaptive cosine estimator is verified with
LWIR hyperspectral images including methane and sulfur dioxide gases. In addition, the ablation study with
respect to different combinations of the proposed structure including direct classification and unmixing methods
has revealed the contribution bf the proposed system And also it include an ensemble model named
CNN+BiGRU which got 100% accuracy for enhanced Autoencoder-Based Gas Detection in Hyperspectral
Images. A user-friendly Flask framework with SQLite integration facilitates signup and signin for user testing,
ensuring practical usability in deep learning applications.

Index terms - Autoencoders, convolutional neural networks (CNNs), gas detection, hyperspectral unmixing.

| I. INTRODUCTION

Imaging spectroscopy has been used by physicists and chemists for more than three decades to identify
materials and their compositions. The concept of hyperspectral remote sensing started in the mid-80s and has
been widely used by geologists for mapping minerals to this day [1]. The detectability of the material is
determined depending on the spectral range of the spectrometer, its spectral resolution, the abundance of the
material, and the strength of the absorption properties in the measured wavelength region [2]. The gas leaks in
particular in developed countries| in the last decade were one of the crucial environmental problems. Some gases
are harmful to the environment and contribute to global warming. They present both short-term risks such as
explosions and long-term risks such as cancer to workers or people living close to the leaking facility. To
minimize these effects, environmental authorities need to monitor chemical and industrial plants to control gas
emission levels. Infrared remote sensing technology, which offers many advantages over traditional gas
detection systems, is one of the proposed solutions for this aim as such solutions allow monitoring the scene
from a safe distance [3].

To this end, forward-looking infrared hyperspectral cameras are placed in potentially dangerous areas
for gas detection from safe distances. These cameras, which are designed to capture images at different
wavelengths, can operate in two different regions, which involve medium-wave infrared (3—5 pum) and long-
wave infrared (7—14 pm) bands. Until now, these cameras have been utilized for the detection of different gases
such as carbon dioxide, propane, methane, sulfur, butane, freon, ammonia, difluoroethane, diethyl ether, sulfur
hexafluoride, and phosgene [4], [5], [6], [7]. The detection of gases in such studies is mainly achieved by
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Abstract:The project centers on analyzing network traffic within darknet environments, such as the Tor network,
to understand how modifications to Tor traffic impact the classification of Onion Service traffic. It
acknowledges that while Tor and Onion Services are designed for privacy and anonymity, they can be misused,
emphasizing the need for better m‘lder.s'mn{/ing and monitoring. The project has three primary goals: identifying
Onion Service traffic within Tor traffic, assessing the effects of traffic modifications, and pinpointing influential
Sfeatures in the classification process. The project likely employs machine learning and data analysis techniques
to achieve its objectives, with a particular focus on analyzing network traffic patterns within the Tor network.
The project's findings may have ‘implicalions Sfor privacy, security, and network monitoring, highlighting the
delicate balance between maintaining user privacy and ensuring network security.
Index terms -Traffic classification, machine learning, onion services, tor, anonymity, feature selection.

I. INTRODUCTION

Tor [1] is an anonymlty network that hides the identity of its users by routing the traffic through
multiple intermediary nodes. Tor also supports the provision of anonymous services known as Onion Services
(also known as hidden services) with onion as the top-level domain name. Tor’s ability to act as a censorship
circumvention tool has encouraged security experts, network defenders, and law enforcement agencies to
identify Tor traffic from other encrypted and non-encrypted traffic [2], [3]. For example, [3], [4] tried to classify
Tor traffic from non-Tor Traffic, [2], [5] tried to classify the applicationtypes in Tor traffic, and [6] tried to
classify Tor traffic from other an‘onymity network traffic such as I12P traffic and Webmix Traffic. However, in
this work, we intend to explore the distinguishability of Onion Service traffic from standard Tor traffic using
traffic analysis. We formulate three research questions to act as a foundation for our work.

Onion Services have been used to host illegal websites, and more recently, they have been used as
Command and Control (C&C) servers for botnets [7], [8]. Therefore, from the perspective of governments and
law enforcement agencies, they want to track and shut down such services and regulate the Onion Service traffic
[9]. Even businesses might find it useful to restrict access to such websites in order to protect their systems from
potential bad actors (e.g. hackers) and attacks. As a result, having techniques for identifying Onion Service
traffic can be useful for two main reasons; 1. Such techniques can act as a stepping stones for fingerprinting of
Onion Services. 2. They can be useful to restrict Onion Service traffic in sensitive and confidential systems.

There are certain techniques that can be implemented in Tor to change its traffic patterns. Introducing
padding [10], using dummy bursts and delays [11], and splitting the traffic [12] are a few examples of such
techniques. These techniquesl have been developed with the intention of obfuscating the information leakage of
Tor traffic. The main 1mportance of answering RQ2 is that we can confirm whether our findings from RQ1 will
hold true as and when such modifications are introduced to the Tor traffic. If we are able to still distinguish
Onion Service traffic, it is an indication that these modifications are not effective in masking Onion Service
traffic, if they are realised in the|future. If the modifications do affect the Onion Service classifiability, it opens
up questions about the validity of prior works, such as [3] and [6] in a setting with those modifications
implemented. ‘

Therefore, we focused on features that are focused on timing statistics. (ii) Also, we use features that
have a proven track record of working well in revealing patterns in network traffic [13]. However, we use three
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Abstract: In the contemporary era of heightened emphasis on authentication, facial recognition technology is
increasingly pervasive across numerous fields. With the imperative for swift and secure authentication methods
intensifying in the information age, image processing innovations like OpenCV have amplified society's reliance
on facial recognition. Harnessing the security capabilities of blockchain, this paper proposes the development
of a blockchain-secured Attendance Monitoring System, integrating open-source computer vision (OpenCV) for
facial detection. This system aims to streamline attendance procedures while fortifving security measures. By
leveraging OpenCV to analyze live video feeds from cameras, student faces will be identified, and attendance
records will be automatically generated, capturing entry times. Crucially, utilizing blockchain ensures that
attendance data is securely stored and impervious to tampering. This innovative solution not only enhances
efficiency but also guarantees the integrity and accessibility of attendance records across the distributed
blockchain network. ‘
Index Terms—authentication, automation, blockchain, face recognition, OpenCV

L. INTRODUCTION

Attendance monitoring is a critical aspect of organizational management, particularly in educational
institutions where tracking student participation is essential for various administrative and academic purposes.
Traditionally, institutions have relied on manual methods such as calling out names and recording attendance,
which are not only inefficient but also prone to inaccuracies [1]. However, advancements in technology have
provided alternative solutions, including biometric systems like fingerprint recognition, RFID card readers, and
iris scans, aiming to improve accuracy and efficiency [2].

Despite the adoption of biometric systems, certain limitations persist. For instance, RFID card readers
can be susceptible to misuse, as there is no foolproof way to ensure that the card is being used by the assigned
individual [3]. This opens up the possibility of attendance fraud, where one student may use multiple cards to
mark the attendance of absent peers. Additionally, other biometric identification methods such as fingerprinting
and iris scans may not be entirely feasible due to technical constraints and performance issues [4].

In light of these challenges, there is a growing recognition of the potential of facial recognition
technology as a viable solution for attendance monitoring. Unlike other biometric methods, facial recognition
offers the advantage of non-intrusiveness and ease of use, making it practical for large-scale deployment in
educational settings [5]. By accurately matching a human face to a digital image, facial recognition systems
have the potential to streamline attendance procedures and enhance overall efficiency.

Furthermore, the increasing enrollment rates in educational institutions have heightened the pressure
on professors and administrators to effectively manage and monitor attendance. Manual methods are becoming
increasingly unsustainable in the face of burgeoning student populations, necessitating automated and scalable
solutions [6]. Moreover, the issue of document falsification, particularly concerning graduation records, poses a
significant challenge in various countries [7]. In this context, blockchain technology emerges as a promising
tool for ensuring the integrity and authenticity of attendance records.

Blockchain, the underlying technology behind cryptocurrencies like Bitcoin, offers a decentralized and
immutable ledger for recording transactions. By storing attendance records on a distributed blockchain network,
organizations can mitigate the risks associated with data manipulation and unauthorized access [8]. The
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Abstract: Drowsiness and intoxication are significant contributors to road accidents, posing a serious threat to
public safety. This paper proposef a comprehensive system aimed at preventing fatal accidents by proactively
alerting tired or emotionally distressed drivers in real-time. The system utilizes cutting-edge technologies to
continuously monitor the driver'rs' Jacial expressions, detecting signs of drowsiness or extreme emotional
changes such as anger. Upon detection, the system takes control of the vehicle, initiates emergency measures,
and alerts the driver through alarms, ensuring the safety of all occupants.
To achieve this, the proposed system integrates with the vehicle's electronics, enabling seamless tracking of vital
statistics and providing more accurate results. Real-time image segmentation and drowsiness detection are
implemented using advanced mac%ine learning methodologies. Specifically, Support Vector Machine (SVM), K
Nearest Neighbors (KNN) Decision Tree (DT) and Naive Bayes algorithms are employed for live prediction.
The foundation of the system lies in its ability to monitor and interpret facial landmarks, extracting the driver's
state of expression to determine potential dangers. By continuously analyzing facial features, the system aims to
identify signs of fatigue or intense emotional shifts accurately. This approach ensures a proactive response,
reducing the risk of accidents caused by impaired driving conditions.
The effectiveness of the proposed system was evaluated under variable luminance conditions to simulate diverse
driving environments. The algorithm showcased remarkable performance, outperforming existing research in
terms of accuracy. The results demonstrated an impressive 83.25% success rate in detecting facial expression
changes associated with drowsiness or extreme emotions.
Index Terms - Artificial Intelligence, Support vector Machine, Anomaly Detection

I.  INTRODUCTION

Drowsiness is one of the primary drivers of genuine car crashes in our day-by-day lives. As indicated
by the National Highway Traffic Safety Administration, around 150 individuals are murdered in the United
States every year due to driver tiredness. 71,000 harmed and $12.5 billion in misfortunes [1]. Another report [2]
brought up that the US government and organizations spend about $60.4 billion every year on mishaps
identified with drowsiness, and due to drowsiness, it adds cost buyers about $16.4 billion Property harm,
wellbeing cases, time and efficiency misfortunes. Drive. In 2010, the National Sleep Foundation (NSF) detailed
that 54% of grown-up drivers felt sluggish while driving a vehicle, and 28% were, in reality, snoozing. Immense
setbacks, wounds, and property harm brought about by drowsiness require critical strides in building up a robust
framework that can identify drowsiness and make the right move before a mishap happens. The US Department
of Transportation has additionally gained ground in assembling savvy vehicles to avoid such mishaps [2]. As
individuals become progressively keen on wise transportation frameworks, developing a robust and down-to-
earth sluggishness recognition framework is a critical advance. A great deal of research is at present in progress.
Following these efforts, our investigation is motivated by the quantifiable importance of drowsiness-related
mishaps and provides an improved and precise technique for identifying drowsiness. While ongoing research
has shown promising progress, some center issues still need to be addressed. They use the driver's behavior or
physiological changes and the vehicle's reactions to the driver's behavior to detect drowsiness. Although each
strategy has its advantages and characteristics, it also has drawbacks that make it practical and effective.
Conduct estimations are visual data of the driver and are greatly influenced by lighting conditions, the nature of

International organization of Scientific Research 76 | Page



IOG8R Journal of Engineering! (IOSRJEN) Wwww,iosrjen.org
ISSN (e): 2250-3021, ISSN (p): 2278-8719
Vol, 14, Issue 4, April 2024, ||Series -2|| PP 102-111

1

Classifying Many Types of Cancer Using CT/MRI Images Based
On Learning Without Forgetting -Powered Deep Learning
Approaches

'M. Durga SUJ ana, b Tech Student, Depariment of CSE, DNR College of Engineering and
Techonology, madduridurgasujana@gmail.com

G, Muruganesh Kumar, B.Tech Student, Department of CSE, DNR College of Engineering and
Techonology, muruganeshkumar@gmail.com

P Sivasai, B.Tech Student, Department of CSE, DNR College of Engineering and Techonology,
p.sivasai8008@gmail.com

‘M. Balu Chaitanya T‘ej Q, B.Tech Student, Department of CSE, DNR College of Engineering and
Techonology, balutejl162@gmail.com

‘Dr. B V. Ram kumar, M.E, Ph.D., Professor, Department of CSE, DNR College of Engineering
and Techonology, bvrk.bonam@gmail.com
\
Abstract: In this research, we propose leveraging Artificial Intelligence (A1), specifically deep learning models,
for the automated detection of various types of cancer, including lung, brain, breast, and cervical cancer. We
employ Convolutional Neural Networks (CNNs) such as VGG16, VGG19, DenseNet201, MobileNetV3 (both
small and large variants), Xception, and InceptionV3, utilizing transfer learning from pre-trained models like
MobileNet, VGGNet, and DenseNet. Bayesian Optimization is employed to optimize hyperparameters, ensuring
effective model performance. To address potential issues with transfer learning, we implement Learning without
Forgetting (LWF), which preserves original network capabilities while enhancing classification accuracy on
new datasets. Qur experiments demonstrate superior accuracy compared to existing techniques, with
MobileNet-V3 small achieving 86% accuracy on the Multi Cancer dataset. To further enhance performance, we
explore prediction techniques using Xception and InceptionV3, aiming for an accuracy of 90% or higher.
Additionally, we propose an extension to build a user-friendly front-end using the Flask framework, facilitating
user testing with authentication. This research showcases the potential of Al-driven cancer detection, offering
promising avenues for improved early diagnosis and treatment outcomes.
INDEX TERMS Cancer, convolutional neural network (CNN), pretrained models, Bayesian optimization,
transfer learning, learning without forgetting, VGG16, VGG19, DenseNet, mobile net.

I. INTRODUCTION

Cancer is a complex and pervasive disease that arises from abnormal cellular growth and proliferation,
leading to potentially life-threatening consequences if left unchecked [1]. It stands as one of the most significant
global health challenges, with its impact extending across all demographics and regions. According to recent
statistics, cancer ranks as the leading cause of death worldwide, underscoring the urgent need for effective
detection, diagnosis, and treatment strategies [2].

The origins of cancer are multifaceted, often stemming from a combination of genetic predisposition
and environmental factors. Behavioral attributes such as high body mass index (BMI), tobacco and alcohol
consumption, exposure to physical carcinogens like ultraviolet (UV) radiation, and ionizing radiation contribute
significantly to cancer development [3]. Additionally, factors like chronic inflammation, infectious agents, and
hormonal imbalances can influence carcinogenesis [4]. Consequently, the spectrum of cancer types is vast,
affecting various organs and tissues in the body [5].

Among the common sites for cancer development are the lungs, breasts, brain, colon, rectum, liver,
stomach, skin, and prostate [6]. Each cancer type presents distinct clinical features and symptoms, ranging from
discomfort and fatigue to respiratory issues, bleeding, and weight loss [7]. Given the diverse manifestations of
cancer, early detection becomes paramount for timely intervention and improved prognosis [8].

Clinicians rely on a combination of diagnostic modalities to identify and characterize cancerous
lesions, including physical examinations, laboratory tests, imaging techniques, and biopsies [9]. Among these,
medical imaging plays a crucial role in visualizing internal structures and detecting abnormalities indicative of
cancer [10]. Technologies such as Computed Tomography (CT) and Magnetic Resonance Imaging (MRI) offer
comprehensive views of anatomical structures, facilitating the localization and assessment of tumors [11].
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ABSTRACT: Credit cards play an essential role in today's digital economy, and their usage has recently
grown tremendously, accompanied by a corresponding increase in credit card fraud. Machine learning (ML)
algorithms have been utilized for credit card fraud detection. However, the dynamic shopping patterns of credit
card holders and the class imbalance problem have made it difficult for ML classifiers to achieve optimal
performance. In order to solve this problem, this paper proposes a robust deep-learning approach that consists
of long short-term memory (LSTM) and gated recurrent unit (GRU) neural networks as base learners in a
stacking ensemble framework, with a multilayer perceptron (MLP) as the meta-learner. Meanwhile, the hybrid
synthetic minority oversampling technique and edited nearest neighbor (SMOTE-ENN) method is employed to
balance the class distribution in the dataset. The experimental results showed that combining the proposed deep
learning ensemble with the SMOTE-ENN method achieved a sensitivity and specificity of 1.000 and 0.997,
respectively, which is superior to other widely used ML classifiers and methods in the literature. Next we
introduce advanced ensemble models, including Stacking and Voting Classifiers, evaluating them on both
original and SMOTE-ENN datasets. Additionally, a Flask framework with SQLite integration enables user
signup, signin, and testing for enhanced project functionality and user interaction.

Index terms - Credit card, deep learning, ensemble learning, fraud detection, machine learning, neural
network.

I. INTRODUCTION

Information technology advancements have significantly impacted the financial sector, leading to the
broad adoption of electronic commerce (e-commerce) platforms. Also, the recent outbreak of the novel
coronavirus (COVID-19) pandemic has further shown the need for a more digital world and further expanded
the e-commerce industry [1], [2]. One of the major issues associated with modern e-commerce is the high cases
of credit card fraud [3]. Also, in the last decade, there has been an increase in credit card fraud, which is a huge
burden on financial institutions [4]. The increased credit card fraud rate is associated with the expansion of e-
commerce and increased online transactions. Therefore, credit card fraud detection (CCFD) is crucial for
financial companies to avoid losses.

Artificial intelligence (AI) and machine learning applications in the financial sector can produce
excellent results for companies, such as improved efficiency, reduced operational cost, and enhanced customer
satisfaction [5]. Several ML-based systems have been developed to detect credit card fraud. For example, Malik
et al. [6] studied the use of hybrid models in CCFD. The hybrid models were achieved by combining a variety
of ML algorithms, including extreme gradient boosting (XGBoost), random forest, adaptive boosting
(AdaBoost), and light gradient boa‘.osting machine (LGBM). The experimental results indicated that the hybrid
model based on AdaBoost and LGBM obtained the best classification performance. In a similar research work,
Alfaiz and Fati [7] conducted a performance evaluation of ML classifiers and data resampling techniques for
detecting credit card fraud. The classifiers used in the study include LGBM, XGBoost, random forest,
categorical boosting (CatBoost), logistic regression, and naive Bayes. The results indicated that the CatBoost
classifier integrated with a k-nearest neighbor-based undersampling technique performed better than the other
methods.
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Abstract: This paper presents an innovative solution, the Implementing a Blockchain-Based Evidence
Protection system, designed to address critical challenges in contemporary legal and investigative practices.
Leveraging blockchain technolog‘y, specifically Ethereum, the EPS ensures the integrity, authenticity, and
security of evidence throughout its lifecycle. By employing cryptographic methods, timestamps, and smart
contracts, the system establishes a tamper-proof, transparent, and decentralized platform for evidence
management. Through digital timestamps and distributed ledger technology, the EPS creates an immutable
record of evidence, eliminating vulnerabilities associated with centralized systems. Smart contracts automate
processes such as access control and chain of custody, enhancing security and transparency. Encryption and
hashing techniques safeguard sensitive information while enabling verification of integrity. Overall, the System
offers a comprehensive solution tjo the complexities of evidence management in modern legal environnients,
providing confidence in the reliability and trustworthiness of stored evidence.

Index Terms: Evidence Protection, Blockchain, Ganache, Metamask, SHA-256

‘ I. INTRODUCTION
In contemporary legal and investigative landscapes, the management and protection of evidence stand
as paramount pillars of the justice} system. Ensuring the integrity, authenticity, and security of evidence is not
only essential during the investiga}ion phase but also crucial in maintaining the trust and reliability of the legal
process [1]. However, traditional Tnethods of evidence management have faced significant challenges, ranging
from vulnerabilities to tampering, lrtnauthorized access, and a lack of transparency [2].

Conventional approaches to evidence management often relied on centralized databases or physical
documentation, which inherently cLirried vulnerabilities such as data tampering and unauthorized alterations due
to the absence of robust veriﬁcatiojn mechanisms [3]. These weaknesses underscored the urgent need for a more
secure and tamper-proof solution that could safeguard sensitive information effectively [4].

To address these challenges, this paper proposes the Implementing a Blockchain-Based Evidence
Protection system that leverages Plockchain technology. The integration of blockchain aims to enhance the
security, reliability, and transparency of managing evidence across various domains, including legal, financial,
and sensitive data management [5].

The System seeks to establish a robust system for protecting evidence by harnessing the decentralized
structure of blockchain technolog)‘(. By incorporating cryptographic methods, timestamps, and smart contracts,
the system aims to create a platf(j)rm that ensures evidence remains tamper-proof, transparent, and authentic
throughout its lifecycle [6]. This approach not only safeguards the integrity of stored evidence but also enhances
the overall trustworthiness of the le gal process [7].

In selecting a suitable bl?ckchain platform for the System, Ethereum emerges as a prominent choice
due to its robust features and active developer community. Ethereum's support for smart contracts, decentralized
applications (DApps), security enhancements, and compatibility with various blockchain projects makes it well-
suited for building and enhancihg the proposed Implementing a Blockchain-Based Evidence Protection
system[8]. ‘

The existing systems for evidence management and protection in legal and investigative processes face
several significant challenges. Traditional methods often rely on centralized databases, which can be vulnerable
to tampering and manipulation. Unauthorized access and alterations compromise the integrity of evidence,
raising doubts about its reliability L;n legal proceedings [9].
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Abstract: Self-harm poses a significant global challenge, impacting both individuals and economies, with its
prevalence escalating alongside technological advancements and urban expansion, particularly in developing
countries. Traditional forecasting methods relying on historical data may prove inadequate in certain regions,
hindering timely comprehension %d projection of self-harm trends. To address this gap, the FAST project
utilizes social media data and a suite of machine learning algorithms, including ARIMA, Bayesian Ridge, SVR,
XGBoost, Random Forest, CatBoost, Decision Tree, and Voting Regressor. By leveraging these advanced
techniques, FAST offers real-time insights into emerging self-harm trends, complementing conventional
forecasting approaches. Moreover, the project employs ensemble methods to enhance predictive accuracy,
combining the strengths of individual models for a more robust analysis. This innovative approach enables a
deeper understanding of the complex interplay between behaviors and societal influences driving self-harm,
empowering policymakers and stakeholders with actionable insights to implement proactive interventions on a
global scale. \

Index Terms: Self-harm, nowcasting, forecasting, online social networks, cross-lingual text classification.

I. INTRODUCTION

Self-harm, characterized by intentional self-poisoning or self-injury regardless of suicidal intent,
presents a significant global puﬂlic health concern [1]. While its prevalence is evident across diverse
demographic groups, it notably affects developing countries at an alarming rate [2]. Studies have revealed a
staggering 77% of suicide cases occurring in low- and middle-income countries, a trend closely linked to rapid
technological advancements and urPanization in these regions [3,4].

The ramifications of self-harm extend beyond individual suffering to substantial economic burdens,
primarily due to diminished long-term labor productivity [5]. Therefore, effective monitoring and forecasting of
self-harm trends at the population }eve] are crucial for informing timely interventions and policy decisions [6].
Understanding the underlying factqrs driving self-harm behaviors and predicting future trends is imperative for
implementing targeted strategies aimed at prevention and intervention [7].

Monitoring and forecasting self-harm trends pose challenges rooted in data availability and

methodological approaches. Tradi‘tional methods relying on administrative reports from healthcare facilities
suffer from delays in data collection and reporting, impeding timely intervention efforts [8]. Moreover, these

approaches may offer only a partial view of self-harm behaviors, overlooking nuances in motivation and context
|

[9].

Historical statistics alone may not capture the intricate interplay of individual and external factors
influencing self-harm behaviors [10]. Recent research has underscored limitations in using Google Trends data
as a proxy measure for self-harm t)ehaviors, citing concerns about its reliability and generalizability [11]. The
undisclosed algorithm governing Google Trends data and assumptions about user behavior present significant
challenges to its utility as a reliable indicator of self-harm trends [12].

Advancements in machine learning techniques present new opportunities for enhancing the monitoring
and forecasting of self-harm trends. By leveraging social media data and advanced algorithms, researchers can
gain real-time insights into self-harm behaviors and sentiments [13]. Machine learning models such as ARIMA,
Bayesian Ridge, SVR, XGBoost, Random Forest, CatBoost, Decision Tree, and Voting Regressor have shown
promise in predicting self-harm trends with greater accuracy [14].

|
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Abstract: This project aims to tackle the cybersecurity challenges prevalent in smart CE networks, recognizing
the inadequacy of conventional security measures. Additionally, it addresses the dynamic nature of loT-
enhanced CE networks, which demand adaptable security solutions. This project introduces a pioneering
Intrusion Detection System (IDS) tailored for loT-enabled smart Consumer Electronics (CE) networks.
Furthermore, it emphasizes the need for an IDS that can seamlessly integrate into the evolving CE landscape,
promoting user-friendly implementation. The IDS leverages Deep Learning techniques to precisely identify
various attack types within the smart CE network. Moreover, it underlines the importance of real-time threat
detection to prevent network vulnerabilities. Simulation results, utilizing the CICIDS-2018 dataset, substantiate
the robustness and suitability of the proposed approach for safeguarding next-generation smart CE networks.
Additionally, it highlights the significance of empirical validation in ensuring the reliability of the security
system. And also, we enhanced the Intrusion Detection System (IDS) by incorporating a Convolutional Neural
Network (CNN) and a hybrid model combining CNN with Long Short-Term Memory (LSTM). This hybrid
approach strategically combines the strengths of both models, achieving remarkable accuracy and
outperforming other algorithms with a perfect 100% accuracy rate.

Index terms - Consumer Electronics, Cyber-Attacks, Deep learning, Internet of Things, Intrusion Detection
System, Software-Defined Networking.

I. INTRODUCTION

The Internet of Things (IoT) is a network of devices embedded with software programs and sensors
that utilize the Internet to communicate data. The amalgamation of IoT into traditional Consumer Electronics
(CEs) has revolutionized it into next-generation CEs with higher connectivity and intelligence [1,2,5]. This
improved data availability and automatic control in the CE network are made possible by the connectivity of
sensors, actuators, appliances, and other consumer devices [1]. Nevertheless, CE devices connections are now
remotely accessed anytime, anywhere in the world with the utilization of computing devices, including laptops,
smartphones, and smartwatches, regardless of the network to which they are connected. These smart devices can
be used in various fields, including smart homes [2].

The CE devices have significantly evolved in the last decade. According to a recent study, the CE
segment might reach 2,873.1m users by 2025 while the Average Revenue Per User (ARPU) is expected to
amount to US 317.10 billion [3]. Today, every device may create and share data online, contributing to the CE
expansion. The traditional internet architecture is a complex system with a multitude of network components,
i.e., routers, middleboxes, switches, and several layers, etc. due to decentralization [4]. Therefore, the traditional
network design likewise struggles to adapt to the dynamic nature of modern applications. Moreover, the
traditional static network infrastructure-based approaches need manual configuration and exclusive management
of CE devices. Potentially, this results in inefficient use of all resources, which exposes systems to a variety of
cyber-attacks [5]. However, it is clear from the current literature that smart CE networks are subject to various
subtle, cyber threats, including botnets, brute force, Denialof-Service (DoS), Distributed Denial of Service
(DDoS), and web attacks [6]. The DDoS attack is identified as one of the most dangerous attacks on today’s
Internet. In DDoS, attackers use many compromised hosts to generate a lot of worthless traffic flow toward the
target server, which causes servers to overload quickly by consuming their resources and making them

International organization of Scientific Research 168 | Page



10SR Journal of Engineering IOSRJEN) www.losrjen.org
ISSN (e): 2250-3021, ISSN (p): 2278-8719
Vol. 14, Issue 4, April 2024, ||Series -2|| PP 189-198

|

Fraud Detection using Machine Learning Techniques with
Banking Data

1P, Sri Lakshmi Sneha, B.Tech student, Department of CSE, DNR College of Engineering and
Technology, snehapalakolanu69@gmail.com

|
2B. Yashoda, B.Tech student, Department of CSE, DNR College of Engineering and Technology,
Yashodab281@gmail.com
sS. Supritha padamavathi, B.Tech student, Department of CSE, DNR College of Engineering and
Technology, padmavathisagil 23@gmail.com

‘1. Siva naga Sal, B.Tech student, Department of CSE, DNR College of Engineering and Technology,
illasivanagasai@gmail.com

SMrs N Bharathi, M. Tech, ssistant professor, DNR College of Engineering and Technology,
kbharathi.1224@gmail.com

Abstract: The study primarily centers on using machine learning methods to identify fraudulent activities in
banking data. This is a critical concern in the financial sector, where it's essential to detect and prevent
fraudulent transactions. To improve fraud detection, the study introduces class weight-tuning hyperparameters.
These parameters help the model differentiate between legitimate and fraudulent transactions more effectively,
enhancing the accuracy of the fraud detection system. The study strategically employs three popular machine
learning algorithms: CatBoost, LightGBM, and XGBoost. Each algorithm has unique strengths, and their
combined use aims to boost the overall performance of the fraud detection method. Deep learning
techniques are integrated into the study to fine-tune hyperparameters. This integration enhances the
performance and adaptability of the fraud detection system, making it more effective in identifying evolving
fraud tactics. The project conducts thorough evaluations using real-world data. These evaluations reveal that
the combined use of LightGBM and XGBoost outperforms existing methods when assessing various criteria.
This indicates that the proposed approach is more effective at detecting fraudulent activities compared to other
methods. It includes, a Stacking Classifier has been implemented, combining predictions from RandomForest
and LightGBM classifiers with specific settings. This ensemble algorithm, utilizing a GradientBoostingClassifier
as the final estimator, enhances prediction accuracy by leveraging the strengths of diverse models.

Index terms - Bayesian optimization, data Mining, deep learning, ensemble learning, hyper parameter,
unbalanced data, machine learning.

I. INTRODUCTION

In recent years, there has been a significant increase in the volume of financial transactions due to the
expansion of financial institutions and the popularity of web-based e-commerce. Fraudulent transactions have
become a growing problem in online banking, and fraud detection has always been challenging [1], [2]. Along
with credit card development, the pattern of credit card fraud has always been updated. Fraudsters do their best
to make it look legitimate, and credit card fraud has always been updated. Fraudsters do their best to make it
look legitimate. They try to learn how fraud detection systems work and continue to stimulate these systems,
making fraud detection more complicated. Therefore, researchers are constantly trying to find new ways or
improve the performance of the existing methods [3].

People who commit fraud usually use security, control, and monitoring weaknesses in commercial
applications to achieve their goals. However, technology can be a tool to combat fraud [4]. To prevent further
possible fraud, it is important to detect the fraud right away after its occurrence [5]. Fraud can be defined as
wrongful or criminal deception intended to result in financial or personal gain. Credit card fraud is related to the
illegal use of credit card information for purchases in a physical or digital manner. In digital transactions, fraud
can happen over the line or the web, since the cardholders usually provide the card number, expiration date, and
card verification number by telephone or website [6].

There are two mechanisms, fraud prevention and fraud detection, that can be exploited to avoid fraud-
related losses. Fraud prevention is a proactive method that stops fraud from happening in the first place. On the
other hand, fraud detection is needed when a fraudster attempts a fraudulent transaction [7]. Fraud detection in
banking is considered a binary classification problem in which data is classified as legitimate or fraudulent [8].
Because banking data is large in volume and with datasets containing a large amount of transaction data,
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ABSTRACT: This study focuses on characterizing, classifying, and forecasting water stress in tomato plants
using real-time data from a novel sensor, the bioristor, and various artificial intelligence models. Initially,
classification models like Decision Trees and Random Forest were employed to differentiate between different
stress statuses of tomato plants. Recurrent Neural Networks (RNNs), particularly Long Short-Term Memory
(LSTM) networks, were utilized for predicting future water stress levels in tomatoes, considering both binary
and multi-status scenarios. The results demonstrated high accuracy, precision, recall, and F-measure,
showcasing the efficacy of the bioristor sensor and Al models in practical smart irrigation setups. Building
upon the base paper's methodology, this study extends the analysis by incorporating additional techniques such
as Convolutional Neural Networks (CNN) and a Voting Classifier, achieving a notable 97% accuracy.
Furthermore, the study suggests enhancing performance through ensemble methods, combining predictions
from multiple models. Additionally, to facilitate user testing, a frontend utilizing the Flask framework with user
authentication is proposed. Overall, this research underscores the potential of leveraging advanced sensors and
machine learning techniques for optimizing irrigation practices and enhancing agricultural productivity.
INDEX TERMS Al modeling and forecasting, bioristor, precision agriculture, recurrent neural network,
tomato plants, tree-based classifiers, smart irrigation, water stress.

I.  INTRODUCTION:

Drought poses a significant threat to agricultural productivity, leading to water stress and substantial
yield losses in agro-ecosystems [1]. The year 2022 witnessed one of the most severe water shortages across
Europe, with Italy experiencing a particularly harsh drought, causing crop yields to plummet by up to 45% [1].
This crisis underscores the critical need for efficient water resource management in agriculture to ensure
sustainable food production [2]. Water stress adversely affects various physiological processes in plants,
including photosynthesis, transpiration, and nutrient uptake, ultimately diminishing vegetative growth and crop
yield, thereby jeopardizing food security [3], [4].

The detrimental effects of water and heat stress on summer crop yields have been profound, with
significant impacts on crops like grain maize, soybeans, and sunflowers [1]. The concurrent occurrence of
drought and heatwaves exacerbates the situation, exacerbating dry conditions and further hampering agricultural
productivity [5]. As observed in Europe during the summer of 2022, persistent water scarcity coupled with high
temperatures resulted in widespread crop failures and economic losses [1].

In light of these challenges, it is imperative to adopt strategies for rational water usage in agriculture to
mitigate the adverse effects of water stress on crop yields [6]. Effective water management practices can help
optimize water usage, enhance crop resilience to drought, and promote sustainable agricultural practices [7].
Given the dynamic nature of drought conditions and their detrimental impact on agricultural systems, there is a
growing emphasis on developing advanced techniques for drought characterization, prediction, and mitigation
[8].

Recent advancements in machine learning (ML) and artificial intelligence (AI) have paved the way for
innovative approaches to drought characterization and modeling [9]. ML and Al techniques offer powerful tools
for analyzing complex datasets, identifying patterns, and making accurate predictions, thereby facilitating
informed decision-making in agriculture [10]. By leveraging real-time data from sensors and other sources, ML
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Abstract: This paper presents a decentralized system for managing organ donations, facilitating quick access to
donor records nationwide. The system collects and delivers donations to respective organizations, providing
transparency to doctors. It manages donor registration and user maintenance, enabling interested individuals to
register themselves. Organ transplantation is essential for patients with organ failure, yet inadequate supply,
especially from deceased donors, poses a challenge. Effective systems, like opt-out and donor action programs,
are necessary to promote deceased donations. Counseling on organ donation is crucial for families of brain-
dead patients, [11] and standard practices should involve contacting Organ Procurement Organizations. A
cloud-based blood bank system aims to provide timely access to blood, saving time and effort for recipients. The
system, hosted on Ganache Database, streamlines organ and blood matching based on blood groups, enhancing
efficiency in emergency situations.

Key Words: Organ donation, Blockchain, Ganache

I.  INTRODUCTION

The project's primary objective is to establish a system which gives saving of lives of youngers. The
Online Organ Donation System [1] is an innovative platform designed to streamline the process of organ
allocation. With the integration of an age priority factor, this system ensures that younger patients in need of
organ transplants receive priority consideration. By leveraging technology, it facilitates efficient matching of
donors with recipients, optimizing outcomes and promoting fairness in the allocation process. This approach
helps maximize the chances of successful transplantation for those who stand to benefit the most, especially
younger individuals requiring life-saving organ transplants. The Online Organ Donation System [1] prioritizes
organ allocation based on various factors, including medical urgency, compatibility, and now, age. This system
aims to ensure fair and efficient distribution of organs, considering the urgency of younger patients who may
benefit more from transplantation. By incorporating age as a priority factor, it aims to optimize outcomes and
promote equitable access to life-saving organ transplants.

The organ transplantation has emerged as one of the most important fields in the healthcare sector [8].
By giving priority to younger recipients, who often have a higher chance of successful transplantation and
longer life expectancy post-transplant, the system aims to maximize the overall impact of organ donations. This
approach ensures that organs are allocated efficiently, promoting fairness and equitable access to life-saving
treatments while improving outcomes for recipients.

In today's rapidly evolving digital landscape, ensuring the motivation for implementing an Online
Organ Donation System [1] with a priority age factor stems from the desire to save as many lives as possible
while maximizing the long-term impact of organ transplants. Younger patients typically have better health
outcomes and longer life expectancies post-transplant compared to older patients. Prioritizing younger recipients
ensures that organs are allocated where they can have the greatest impact, ultimately saving more lives and
improving overall quality of life. This approach aligns with the principles of fairness, efficiency, and
maximizing the benefits of organ donation for society as a whole.

In contemporary contexts, the current organ donation system lacks an efficient mechanism for
prioritizing organ allocation based on age factors. Many potential organ recipients face long waiting times, and
the allocation process may not consider the urgency of need relative to the age of the recipient. The current lack
of comprehensive online platforms for organ donation [1] leads to delays and uncertainties in accessing organs,
causing preventable deaths. To mitigate this challenge, we introduce the Web-Based Organ Donation
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ABSTRACT:Accurate demand forecasting is paramount in the food industry due to the short shelf life of

products, with improper inventdry management leading to significant waste and loss. This study leverages
machine learning and deep learning techniques on the "Food Demand Forecasting" dataset from Genpact to
analyze various factors inﬂuencinﬁg demand. Seven regressors, including Random Forest, Gradient Boosting, and
LSTM, are compared to forecast order numbers. Results highlight LSTM's superiority in accuracy, with metrics
like RMSLE, RMSE, MAPE, and MAE reaching notable values. The project underscores the importance of
precise demand forecasting in improving supply chain management and reducing waste. Notably, the integration
of ensemble methods enhances prediction accuracy. Moreover, exploring CNN and Voting Regressor techniques
offers avenues for further perfo‘rmance enhancement. Additionally, the study extends to developing a Flask
framework with SQLite for user signup and signin, facilitating user testing and authentication. The
implementation of these extensiops enriches the project's capabilities and usability, addressing critical challenges
in demand forecasting while emphasizing the significance of accurate prediction methodologies in the food
industry's operational efficiency and sustainability.

|
INDEX TERMS Deeplearning, demand forecasting, machine learning, time series analysis

|
I. INTRODUCTION:

In today's dynamic marketplace,‘demand forecasting has emerged as a critical component of effective demand-
supply chain management for companies across various industries. With consumer needs constantly evolving and
competition intensifying, accurate demand forecasting has become indispensable for businesses to stay
competitive and ensure operational efficiency. This shift in focus towards demand forecasting is driven by the
recognition that demand forecasts play a pivotal role in shaping strategic planning decisions and directly impact
a company's profitability. A precise estimation of demand enables companies to optimize inventory levels, thereby

minimizing the risk of wastage due to excess inventory or stockouts leading to lost sales opportunities.
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Abstract: This paper proposes a solution to the longstanding challenges associated with traditional paper-based
educational documents and certificates through the implementation of blockchain technology, specifically utilizing
the Ethereum platform and smart contracts. The conventional issuance and verification processes are prone to
inefficiencies, delays, and susceptibility to forgery, leading to significant setbacks in career progression and
fostering educational scams. By leveraging blockchain, these issues can be addressed comprehensively. The
proposed system involves the conversion of paper certificates into digital certificates upon student request. These
digital certificates are then securely stored on the blockchain, with their authenticity verified through cryptographic
hash functions. Each certificate is assigned a unique identifier and transaction hash value, ensuring tamper-proof
verification through a centralized Platform. This innovative approach not only streamlines the verification process
but also enhances security and tansparcncy, mitigating the risks associated with forgery and manipulation. By
harnessing the power of blockchain technology, educational institutions, employers, and third-party verifiers can

seamlessly authenticate credentials, fostering trust and efticiency in the professional landscape.
Index Terms: Blockchain, Smart contracts, Ethereum, Document verification, Decentralized process, Hashing, IPFS

I. INTRODUCTION

Blockchain technology, originati?g from the visionary work of Stuart Haber and W. Scott Stornetta, gained

prominence alongside the advent of Bitcoin in 2009, attributed to the enigmatic Satoshi Nakamoto. Initially confined
|
to the realm of cryptocurrencies, blockchain technology has rapidly transcended its origins, permeating diverse

sectors, including education, where it offers innovative solutions to entrenched challenges [1]. Within the
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Abstract: This study addresses thc‘urgcnt global challenge of rapidly spreading skin cancer, emphasizing the critical
role of accurate diagnosis for effec‘tive prevention. Dermatologists face difficulties in early detection, prompting the
application of deep learning, pai‘ticulurly Convolutional Neural Networks (CNNs). Leveraging the MNIST:
HAMI10000 dataset featuring sever‘r skin lesion types and 10,015 samples, the research employs data preprocessing
techniques including sampling, dull razor, and autoencoder-based segmentation. Transter learning with DenseNet169
and ResNet50 models is utilized, revealing that DenseNet169's undersampling yields high accuracy and F1-measure,
while ResNet50's oversampling technique excels in both metrics. Building on the base paper's use of ResNet50,
DenseNet161, and VGG16 (achieving 91% accuracy), this extension explores additional models like Xception,
DenseNet201, and InceptionV3. Anticipating a 95% accuracy improvement, the study underscores the potential of
diverse models and parameter tuning to advance skin cancer classification, otfering a promising avenue for enhancing
diagnostic precision and preventive strategies.

|
Index Terms - Skin cancer, segnremalion, deep learning, CNN, Densenetl69, Resnet50, Xception, Densenet201,

InceptionV3.
1. INTRODUCTION

A tumor is formed when healthy cells begin to change and grow out of control. Both cancerous and noncancerous
tumors are conceivable. Malignant tumors are those that have the potential to grow and spread to other areas of the
body [1]. A benign tumor may form, but it does not usually spread. Skin cancer is the result of abnormal skin cell
growth. It is the most prevalent cancer nowadays and occurs everywhere. Every year, various forms of melanomas
are thought to cause more than 3.§ million cases to be discovered [2], [3]. This number exceeds the sum of cases of
lung, bone, and colon cancers. In reality, a person with melanoma dies every 57 seconds. When cancer is detected in

dermoscopy images in advance, the survival percentage is signiticantly boosted. Therefore, accurate automatic skin
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Abstract: In our busy and fast-paced environment, many are not concerned with the quality of the food they eat.
Their dietary habits and behaviours are often disregarded. Numerous health issues result from this, such as
anemia, obesity, diabetes, elevated blood pressure, and more. People now need to follow a nutritionally good,
well-balanced diet in order to survive. According to a WHO research, poor and unbalanced dietary
consumption accounts for around 9% of global fatalities from heart attacks and 14% from gastrointestinal
cancer. Additionally, 0.2 billion people suffer from iron deficiency (anemia), 0.7 billion people suffer from
iodine insufficiency, and around 0.25 billion children suffer from various forms of vitamin A, B, C, D and K
deficiencies and features are divided from normal and abnormal conditions of vitamins and labels are divided
in to 0 and 1 as normal and abnormal. Another dataset is prepared based on combination of various vitamins
and their deficiency and food to be recommended based on which vitamin is deficient. In this project multiple
classifier algorithms are used ( KNN, decision tree, ran- dom forest, logistic regression, voting classifier )
ensembled algorithm is used to combine multiple algorithms and train a new algorithm. Accuracy of each
algorithm is calculated and best algorithm is used for prediction purpose. Prediction is shown using flask web
application which will detect deficiency of vitamin and recommend type of food to be taken on various
combinations.

Index Terms: KNN, decision tree, random forest, logistic regression, voting classifier

|

L. INTRODUCTION

Vitamin deficiency, an linsidious and widespread concern in global health, intricately influences the
lives of millions. Within the intricate dance of physiological processes, essential vitamins emerge as pivotal
orchestrators, influencing not only basic bodily functions but also the delicate equilibrium of holistic well-being.
Despite monumental strides in medical science, the persistent prevalence of vitamin deficiencies compels us to
embark on an exhaustive exploration into the complex interplay between nutrition, health, and the cuttingedge
frontier of disease prediction. This project represents a dedicated effort to delve into the nuanced depths of this
multifaceted challenge, proposing innovative solutions to a health issue that resonates globally.

The gravity of vitamin deficiencies transcends geographical boundaries, impacting individuals
irrespective of their location or socio-economic standing. As articulated by the World Health Organization, this
silent pandemic silently sows the seeds of myriad health issues, placing a collective burden on public health
systems, economies, and, most importantly, the vitality of communities. It is not merely a deficiency in
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Abstract - This research focuses on the critical global issue of cardiovascular diseases, particularly heart
conditions, a leading cause of mortality. Timely prediction is essential, and Electrocardiogram (ECG), a cost-
effective and noninvasive tool, plays a pivotal role in monitoring heart activity. To enhance predictive accuracy,
this project employs deep learning techniques, specifically transfer learning from neural networks like Squeeze
Net and Alex Net, along with a specialized Convolution Neural Network (CNN) architecture. These techniques
aim to identify four significant cardiac abnormalities: abnormal heartbeat, myocardial infarction, history of
myocardial infarction, and normal cases. The model's uniqueness lies in its exceptional performance, achieved
by extracting crucial features through a combination of deep learning and traditional machine learning
algorithms. This research underscores the transformative impact of artificial intelligence on healthcare,
significantly advancing medical condition predictions through image analysis.

Keywords: - Cardiovascular diseases, Heart conditions, Mortality, Timely prediction, Electrocardiogram
(ECG), Deep learning, Transfer learning, Neural networks, Squeeze Net, Alex Net,
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L. INTRODUCTION

According to the World Health Organization, cardiovascular diseases, including heart diseases, are the
leading cause of death globally, responsible for a significant portion of all deaths. Timely recognition of
cardiovascular diseases is essential for saving lives. Detecting heart problems in their initial phases greatly
enhances patient outcomes by increasing the likelihood of successful treatment and improved well-being.
Within the healthcare system, a range of diagnostic techniques are employed to identify heart diseases. These
methods encompass electrocardiogram (ECG), echocardiography, cardiac magnetic resonance imaging,
computed tomography, and blood tests. Among these, the electrocardiogram (ECG) stands out as a widely used
and noninvasive tool. It functions by recording and analyzing the electrical activity of the heart. This
information assists healthcare professionals in evaluating the heart's condition and diagnosing potential issues.
The project highlights how artificial intelligence, like machine and deep learning, can predict heart diseases
automatically. This helps reduce mistakes and makes diagnoses more accurate and efficient, benefiting patients.

In According to the Centers for Disease Control and Prevention (CDC) and the American Health
Monitoring Organization, the leading cause of death is cardiovascular disease [1]. CDC revealed that 74% of the
population is affected yearly by heart disease. Cardiovascular diseases can be prevented if an effective
diagnostic is made at the initial stages [2]. Modern medical science has shown substantial and potent solutions
to cope with heart-related problems. The coronavirus appeared in Wuhan, China, in December 2019. This
disease was declared an emergency in January 2020 by WHO. Then it was named COVID-19 by WHO in
February 2020. Also, it was announced as a worldwide pandemic in March 2020 (Kim, 2021; Zhu et al., 2020).
As the epidemic progressed, the number of cases, diseases, and deaths varied worldwide. It deeply affected the
United States of America, Italy, and Spain (Ceylan, 2021). The most crucial feature of COVID-19 is that it
spreads very quickly. The virus is easily passed from one person to another.[3] With the enhancement of the
information era, computer-aided systems generate massive amounts of raw data, enhancing the new center of
power. Acquiring important knowledge from this form of data is a challenging task for practitioners. Data
mining, Artificial Intelligence, machine learning, and deep learning are relatively modern and promising
technologies for obtaining relationships or identifying significant databases using advanced statistical
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Abstract: The current system for screening resumes employs a manual process in which recruiters or human
resource managers evaluate job applications based on their qualifications, experience, and other factors. By
synergizing cutting-edge technology with recruitment needs, we present a dynamic solution an automated
resume analysis and skill suggestion platform. To create an innovative Automated Resume Analysis & Skill
Suggesting Website utilizing Resume Parser and NLP APIs. By automating the extraction of crucial information
such as skills, qualifications, and personal details from resumes. By assessing applicant skills against job
requirements, the system calculates scores to aid in effective short listing. It is streamlined, data-driven
approach to enhance the recruitment process for both job seekers and employers. To address the diversity of
resumes in structure and format, the platform employs a robust parsing engine capable of recognizing and
categorizing information from various document types and styles, ensuring a fair analysis of each candidate's
potential. The system is trained on a vast corpus of job-related data, enabling it to understand industry-specific
terminologies and trends, which is critical for matching applicants to niche roles.

Index Terms — Natural Language Processing (NLP), Job Applications, Resume Screening, Resume-Parser,
Resume Analysis.

I. INTRODUCTION

An essential step in the hiring process is the automatic review of resumes, which entails assessing job
applications to find the applicant most suited for a given position. This procedure may take a long time and be
prone to human mistake, which could lead to the loss of qualified individuals. Automated resume screening has
grown in popularity recently as a solution to this problem. Automatic resume screening uses several methods to
enhance accuracy and efficiency, including deep learning algorithms, machine learning, and natural language
processing (NLP). Current automated resume screening systems are a testament to how artificial intelligence has
permeated the recruitment industry, streamlining processes that once required hours of human labor. Through
the utilization of sophisticated Natural Language Processing (NLP) techniques, such as entity identification,
semantic search, and advanced machine learning algorithms, these systems can probe deeply into the intricacies
of job applications, providing an m -depth relevance analysis against the requirements of a given job description.

Our cutting-edge system takes this automation a step further. Built upon the sturdy foundations of a
predefined library, our platform meticulously scans, identifies, and extracts crucial information from each
resume. This includes, but is not limited to, contact details, a list of pertinent skills, a comprehensive work
history, and educational achievements. Such granular analysis allows for a nuanced evaluation of a candidate's
professional narrative, bringing into focus their suitability for the role in question.

One of the most remarkable features of our system is its scalability. Designed to accommodate the
expanding needs of our users, it stands ready to tackle the increasing volume and complexity of recruitment
demands without a hitch. Whether you are a startup looking to hire your first employees or a multinational
corporation seeking to manage thousands of applications, our system adapts and scales to fit your specific needs.

Moreover, our system has been crafted with integration at its core. It recognizes the diverse array of
platforms and services within the recruitment ecosystem and offers seamless compatibility. From job boards and
applicant tracking systems (ATS) to HR management software and beyond, our automated resume screening
system can be easily incorporated to enhance existing workflows. This interoperability is crucial in an age where
data is spread across multiple systems, and consolidation is key to efficiency.
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Abstract: This paper proposes a novel approach to address data integrity concerns in cloud computing by
integrating blockchain technology. With the vulnerability of cloud services to data manipulation, ensuring the
accuracy and trustworthiness of data becomes paramount. By leveraging blockchain's tamper-proof nature, the
proposed scheme enhances data integrity within homomorphic encryption frameworks. Through collaborative
computations among Cloud Service Providers (CSPs), master hash values are generated for their respective
databases. These values are then securely stored in Ethereum blockchain networks, ensuring immutability. The
abstract presents a theoretical analysis of the overhead costs associated with creating master hash values across
various cryptocurrencies. This innovative fusion of cloud computing and blockchain offers a robust solution to
safeguard data integrity, catering to diverse application domains and addressing the evolving threat landscape.
Index Terms: Blockchain, cloud computing, data integrity, homomorphic encryption.

I. INTRODUCTION

Data security in the realm of cloud computing is a critical concern, given the multitude of potential
threats it faces. The amalgamation of various technologies within cloud computing infrastructure renders it
particularly susceptible to vulnerabilities [1]. Thus, managing risks becomes imperative to strike a balance
between security measures and the benefits of cloud computing [1].

The Cloud Security Alliance (CSA), a non-profit organization, has been established to address these
concerns by delineating shared responsibilities between Cloud Service Providers (CSPs) and clients to mitigate
risks associated with cloud computing [2]. Essential security controls are delineated through tools such as the
Consensus Assessments Initiative Questionnaire (CAIQ) and the Cloud Control Matrix (CCM) [2]. These
frameworks aid in designing and implementing security measures, ensuring that both CSPs and clients uphold
their obligations in safeguarding data integrity and privacy.

Despite the efforts of CSPs to establish robust security frameworks, there remains a lingering
skepticism among data owners regarding the sufficiency of these measures [1]. This skepticism is compounded
by the rapid growth of cloud computing technology, which introduces new vulnerabilities while amplifying
existing ones [1]. A recent survey conducted by the CSA identified the top security threats within cloud
computing, categorizing them into governance and operational domains [3]. These threats encompass a spectrum
of concerns ranging from strategic policy issues to tactical security challenges [3].

Foremost among these threats is the risk of data breaches, which has consistently ranked high in trend
analyses conducted by the CSA [3]. A data breach, whether resulting from targeted attacks or inadvertent human
error, poses a significant threat to the validity and trustworthiness of cloud-based services [3]. Such breaches
entail unauthorized access, analysis, or exploitation of sensitive information, undermining data confidentiality
and privacy [7].

Encryption algorithms play a pivotal role in addressing these concerns by safeguarding data
confidentiality and privacy. However, traditional cryptographic methods may not be ideally suited for cloud
computing environments, where data processing on external servers necessitates decryption [18]. To overcome
this limitation, homomorphic encryption (HE) schemes have been proposed, enabling computations on encrypted
data without revealing sensitive information [20].
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Abstract

In addition to their many medicinal uses, herbal plants also have the added benefit of releasing oxygen into the
air at no cost to the environment.There are a lot of medicinal plants that are also helpful for future generations
since they contain active ingredients. A lack of understanding of medicinal plants, together with issues like
climate change, population increase, occupational secrecy, and inadequate government funding for study, are
causing the extinction of many important plant species. Current algorithms sometimes struggle to accurately
identify herbal leaves throughout the year because of the latency of dimensions parameters like length and
breadth. Therefore, to enhance the detection rate for herbal leaf identification, the suggested approach zeroes in
on the incomplete dataset issues. In this research, we provide a deep learning method that makes use of a CNN
trained on the VGG-16 and VGG-19 models. The picture segmentation procedure is yielding excellent results
with the addition of dimension parameters in the datasets.The process of using a machine learning classifier in
conjunction with ex-orgate operations to confirm the acquired result is known as deep knowledge-based
identification.The detection rate of herbal leaves is being improved by this two-stage authentication (TSA)
technique. For picture segmentation, we used ResNet as well. As a result of combining image segmentation with
machine learning, the proposed architecture is becoming more robust.Also, the detection accuracy is being
improved by using intelligent selection of images segmentation techniques to segment the leaf from the image.
Deep Learning, VGG 19, Herbal Plant Identification

I. INTRODUCTION

Since ancient times, indigenous communities have relied on herbs as traditional medicines.Plants play a
vital role in our planet for many reasons. Herbalists often use their years of sensory experience to choose which
plants to use. Technological advancements in analysis have greatly aided bald face identification.Particularly for
individuals who have never dealt with herbal recognition before, this is a huge help. Testing in a controlled
environment necessitates expertise in sample handling and data interpretation, on top of the time-consuming
processes. It is now more important than ever to be able to reliably and simply identify the leaves of medicinal
plants.It is quite probable that a robust method for precisely categorizing plants is computing using probability
and statistical analysis. The identification of herbal leaf choices is a suggested approach for rapidly and non-
destructively identifying herbal leaf items. People who are unable to purchase costly analytical tools might
benefit greatly from this strategy. We are all familiar with the following herbal leaves: Tulsi, Oma Valli, Neem,
Vana Thulai, Thudhuvalai Lime, and so on. Sometimes, the shape and color of the herbal plants have been
employed as features in the categorization process.Plants are categorized using several classification techniques
that are based on functional vectors.In order to build a very precise approach for herbal plant identification, the
Support Vector Machine (SVM) algorithm has been the subject of many recent research articles. The
distribution of Gauzian leaf characteristics will give greater efficient classification, according to recent
discussions on algorithms. Additionally, the study papers will go deeper into the research methodologies used to
achieve improved classification via the implementation of several algorithms, including probabilistic statistical
neural networks, supporting vector machines, main component analysis, and texture base analysis, all of which
are utilized for plant detection.Because they are constantly accessible and have just two dimensions, many
writers rely on plant leaves alone when attempting plant identification. Knowing the cultural importance,
nutritional value, and therapeutic qualmes of herbal plants is essential for identifying and making use of them.
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Abstract: This paper explores the utilization of blockchain technology as a solution to the challenges faced by
state governments in managing various schemes and their funds distribution. With numerous departments
offering different schemes, there arises a need for a centralized system capable of securely tracking
applications, approval statuses, and sanctioned amounts. Blockchain technology offers inherent security
Sfeatures such as immutability, consensus mechanisms, and cryptographic encryption, ensuring only authorized
access and preventing unauthorized alterations to data. Transactions are pooled before being added to the
blockchain, reducing costs associated with individual transactions. By leveraging blockchain, governments can
improve efficiency, enhance user experience, and potentially address other administrative challenges through
the integration of emerging technologies. This paper advocates for the adoption of blockchain as a means to
enhance transparency, security, and effectiveness in government schemes and operations.

Keywords: Blockchain, Government Fund Allocation, Transparency, Accountability, End-to-End Fund Tracking

I.  INTRODUCTION

In modern governance, the trust of citizens in government schemes and policies is paramount for their
successful implementation and impact. The effectiveness of these programs hinges not only on their design and
execution but also on the transparency and efficiency with which citizens can access and benefit from them.
Blockchain technology, with its unique attributes such as immutability, cryptographic encryption, and consensus
mechanisms, presents a promising solution to streamline the process of applying for government grants under
various schemes. By leveraging blockchain, governments can enhance security, transparency, and accountability
in the administration of public funds [1].

Governments worldwide administer a plethora of schemes aimed at providing financial assistance and
support to citizens across various sectors, including healthcare, education, agriculture, and social welfare.
However, the traditional processes involved in applying for and disbursing these grants are often plagued by
inefficiencies, bureaucratic red tape, and concerns regarding data security. As a result, eligible citizens may face
delays or barriers in accessing the benefits they are entitled to, while the administration grapples with challenges
related to fraud, corruption, and data mismanagement [2].

The advent of blockchain technology offers a transformative opportunity to address these challenges
and revolutionize the way governments interact with citizens in the realm of grant allocation. Blockchain,
originally conceptualized as the underlying technology behind cryptocurrencies like Bitcoin, has evolved into a
robust framework for secure, decentralized data management and transaction processing. At its core, blockchain
is a distributed ledger system where data is stored across a network of interconnected nodes, with each
transaction cryptographically linked to the preceding one, ensuring transparency and tamper-resistance [3].

One of the key advantages of blockchain technology in the context of government schemes is its ability
to enhance data security and integrity. The immutability of blockchain ensures that once data is recorded on the
ledger, it cannot be altered or deleted retroactively without the consensus of the network participants. This
feature not only mitigates the risk of data tampering and fraud but also instills trust among citizens by providing
a verifiable record of transactions and approvals [4].

Moreover, the cryptographic encryption mechanisms employed in blockchain systems offer robust
protection against unauthorized access and data breaches. By encrypting sensitive information at both the
transactional and network levels, blockchain platforms safeguard citizen data from malicious actors and
unauthorized tampering, thereby bolstering privacy and confidentiality [5].
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Abstract: Diabetic Retinopathy (DR) poses a significant threat to vision when left untreated, necessitating
accurate and timely diagnosis. This research proposes an innovative approach to enhance DR diagnosis
accuracy using a hybrid Convolutional Neural Network (CNN) model. Leveraging the strengths of ResNet50
and InceptionV3 architectures, the model aims to extract intricate features from fundus images, crucial for early
DR detection. The challenge lies in identifying DR in its early stages when symptoms are subtle, impeding
automated methods' accuracy. By integrating additional models like DenseNet and Xception, potential accuracy
surpassing 97% is anticipated. Furthermore, an extension entails developing a user-friendly frontend using
Flask framework with authentication, facilitating user testing. This holistic approach not only promises
improved DR classification but also underscores the importance of timely intervention, mitigating vision loss
risks associated with this debilitating condition.

INDEX TERMS Diabetic retinopathy, fundus images, machine learning, computervision.

I. INTRODUCTION

Diabetic retinopathy (DR) is a debilitating complication of diabetes mellitus, particularly affecting the
eyes and potentially leading to vision impairment or blindness if not managed promptly [1]. With the prevalence
of diabetes on the rise globally, DR poses a significant public health concern, necessitating effective screening
and management strategies. The burden of DR is projected to escalate dramatically in the coming decades,
especially among certain demographic groups such as Hispanic Americans [2]. Early detection of DR is
paramount in preventing irreversible vision loss, yet manual diagnosis by ophthalmologists is time-consuming
and labor-intensive [3]. This poses challenges, particularly in regions with limited access to specialized
healthcare professionals.

The pathogenesis of DR is multifactorial, with chronic hyperglycemia playing a central role in
initiating and exacerbating retinal vascular abnormalities [4]. The duration of diabetes is a key determinant of
DR development, highlighting the importance of early and sustained glycemic control in mitigating its
progression [5]. However, many individuals with diabetes remain unaware of their risk for DR, leading to
delayed diagnosis and treatment initiation [1]. Consequently, there is a pressing need for accessible and efficient
methods for DR screening and diagnosis.

DR manifests through distinct stages, each characterized by specific retinal changes and associated
clinical implications [6]. Non-proliferative diabetic retinopathy (NPDR) represents the early stage, marked by
microaneurysms, retinal hemorrhages, and lipid exudates [7]. Progression to proliferative diabetic retinopathy
(PDR) signifies a more advanced disease state, characterized by neovascularization, fibrovascular proliferation,
and potential complications such as vitreous hemorrhage and tractional retinal detachment [8]. These
progressive changes underscore the importance of timely intervention and close monitoring to prevent
irreversible vision loss.

In recent years, there has been growing interest in leveraging advancements in artificial intelligence,
particularly deep learning techniques, to automate DR detection and classification [9]. Deep learning models,
such as convolutional neural networks (CNNs), have demonstrated remarkable capabilities in image recognition
and classification tasks, making them promising tools for analyzing retinal images [10]. By harnessing the
power of deep learning, researchers aim to develop robust algorithms capable of accurately detecting and
staging DR, thereby facilitating early intervention and improving patient outcomes [11].
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Abstract: The rapid advancement of Vision Transformer (ViT) methods has proven highly effective in image
classification and identification tasks. This paper introduces an Enhanced Vision Transformer Architecture
(EViTA) tailored specifically for pest identification, segmentation, and classification. Building upon ViT's
strengths over Convolutional Neural Networks (CNNs), EVITA aims to improve accuracy in pest image
prediction. The methodology incorporates preprocessing techniques such as Moth Flame Optimization (MFO)
Sfor image flattening and normalization, along with a dual-layer transformer encoder for integrating pest image
segments of varying sizes. Extensive experiments using three pest datasets affecting peanut crops demonstrate
the efficacy of EViTA, achieving promising results. Furthermore, the exploration of additional techniques such
as DenseNet, InceptionV3, and Xception TL models suggests potential accuracy improvements beyond 94%.
Additionally, the integration of Flask framework enables the development of a user-friendly front end for testing
with authentication. EViTA presents a novel approach to pest identification with significant implications for
enhancing pest management and agricultural practices. Further research and refinement hold promise for
advancing EViTA's capabilities in pest identification tasks.

INDEX TERMS Pest, peanut, moth flame optimization, CNN, vision transformer.

I. INTRODUCTION

Agriculture stands as one of the oldest and most crucial industries, playing a fundamental role in
sustaining human and livestock populations globally. Over the years, the agricultural sector has undergone
significant transformations, particularly with the adoption of environmentally friendly technologies such as
Atrtificial Intelligence (AI) and the Internet of Things (I0T). These advancements have not only revolutionized
farming practices but have also expanded agriculture's role in clean energy generation [1].

The exponential growth in agricultural production witnessed over the past decades has been
remarkable. Despite only a 15% increase in the land under agricultural use since the 1960s, agricultural
production has tripled. This surge in productivity can be attributed to various factors, including the widespread
adoption of pesticides and fertilizers, advancements in precision farming techniques, and the development of
high-yielding crop and livestock varieties [2].

However, recent trends indicate a slowdown in the rate of growth in agricultural production [3]. This
deceleration is concerning, especially considering the looming challenges that the agricultural sector faces, such
as climate change and population growth. These challenges pose new hurdles for farmers and agriculturalists
worldwide, threatening food security and livelihoods.

Furthermore, the agriculture and food processing industry plays a critical role in enhancing the quality
of agricultural and food products. This sector responds to market demands and infrastructure support, driving
innovations in food processing technologies and product quality assurance [4]. However, despite these
advancements, the agriculture sector continues to face significant challenges, one of the most pressing being
pest infections.

Pest infections represent a formidable threat to agricultural productivity and food security. Pests,
including insects, microorganisms, and weeds, cause substantial losses in crop yields, leading to economic
losses for farmers and reduced food availability for consumers. Addressing pest infections requires innovative
approaches and technologies for effective monitoring, prediction, and mitigation.
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Abstract: Human face having the different emotions. The emotion has varied forms like Happy, Surprise,

Angry, Neutral, Sad, Fearful. The emotions are taken as the input from the inbuilt camera. We have used the

Convolutional Neural Networks for emotion detection of ;th ge. taken from inbuilt camera and for

implementing CNN we use Python, HTML, CSS, Django. A to; ’tlcally Music playlist as well as Video is

generated by 1dent1fymg the current ernotlon of the user. The user can ch‘ 0S¢ music or video for their
3 i ";"efu for,the deaf and dumb

people. Here it works by using the Spotlfy dataset for song ecommendatlo}" ¢ d?m% ation vrdeo for the

visible outcome.

Index Terms - Python, Django, CNN‘, HTML, CSS.

I. INTRODUCTION »

By bridging the gap between facial emotion recognition and&rﬁent recom néatl %r project holds the
potential to revolutlomze the way users interact with muwrmn‘@%Xgme a scenario where, upon
~letecting signs of stress or fatlgue the system recommends calming music or uplifting videos to improve the
user's mood. Conversely, durmg moments of excitement or celebration, the system might suggest energetic
music or entertaining videos to amplify the user's positive experience.

The core idea is simple yet powerful, by analyzing facial expressions in real-time, our system aims to detect
and interpret the user's emotions, subsequently leveraging this information to provide personalized
recommendations aligned with their mood and preferences. Through the application of machine learning
techniques, we seek to create an intelligent system capable of accurately identifying a range of emotions,
including happiness, sadness, anger, surprise, fearful and neutrality.

In summary, the Facial Emotions Recognition System by Recommending Music and Video using Machine
Learning project represents an innovative fusion of emotion recognition technology and content
recommendation systems, with the potential to significantly enhance user experiences in the realm of
multimedia consumption. Through this endeavor, we aim to not only advance the state-of-the-art in machine
learning applications but also to create tangible benefits for users seeking personalized and emotionally

resonant content recommendations.
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Abstract: The modern healthcare landscape is inundated with vast volumes of data, presenting both challenges
and opportunities. Leveraging the advancements in technology, this project proposes innovative solutions to
address healthcare data management issues through the integration of Machine Learning (ML) and Blockchain
technologies. ML algorithms are employed to sift through extensive datasets, extracting pertinent information
efficiently. Meanwhile, Blockchain technology ensures the integrity and security of healthcare data by
employing consensus mechanisms, thereby enhancing data sharing reliability. By placing patients at the core of
the healthcare ecosystem, Blockchain has the potential to revolutionize healthcare management, bolstering
privacy and interoperability of health data. The project primarily focuses on utilizing Blockchain technology,
particularly Ethereum's platform renowned for its smart contract capabilities, complemented by ML algorithms
like Random Forest. This combirjmtion not only facilitates effective data management but also enhances
classification and regression tasks. Moreover, encryption techniques such as the SHA-256 algorithm are
employed to bolster data security. Qverall, this interdisciplinary approach promises transformative solutions for
healthcare data management, fostering a more efficient and secure healthcare system.

Index Terms: Bag of words, blockchain, Electronic Health Records (EHR), Machine Learning, Social Security
Numbers (SSNs).

I. INTRODUCTION

The healthcare industry is grappling with the monumental challenge of managing and securing its ever-
expanding volume of sensitive data. With the emergence of cutting-edge technologies like Machine Learning
(ML) and Blockchain, there exists a promising avenue for transforming traditional healthcare data management
practices. Blockchain, operating as a decentralized ledger, encrypts transactions into immutable blocks, ensuring
the integrity and security of healthcare data [1]. Its cryptographic hashing mechanism establishes tamper-
resistant linkages between transactions, fostering transparency and accountability within the ecosystem.
Through decentralized architecture and consensus mechanisms, Blockchain networks bolster the security and
reliability of healthcare data management systems, mitigating the risks associated with centralized repositories
[3]:

However, the healthcare sector faces a pervasive threat from data breaches and cyber-attacks, with
millions of sensitive records compromised annually [4]. These breaches not only compromise patient privacy
but also undermine trust in the healthcare system. Moreover, unauthorized disclosure of medical information
can lead to identity theft, insurance fraud, and life-threatening situations, necessitating robust security measures
[5]. Traditional data managementjpractices exacerbate vulnerabilities, impeding the seamless exchange and
utilization of healthcare information [6].

In this context, the synergistic integration of ML and Blockchain technologies holds immense promise
for revolutionizing healthcare datfa management. ML algorithms can extract actionable insights from vast
datasets, facilitating informed decision-making and personalized patient care [7]. Meanwhile, Blockchain's
cryptographic security and decentralized architecture provide a robust framework for safeguarding healthcare
data against malicious actors and systemic vulnerabilities. By harnessing the complementary strengths of these
technologies, healthcare organizations can enhance data security, interoperability, and patient-centricity,
ushering in a new era of efficiency and innovation in healthcare delivery.
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