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ABSTRACT

Aquaponics is an emerging area in food production method
which combines traditional hydroponics with aquaculture in a
symbiotic environment that facilitates a sustainable system
with necessary input as all the water and nutrients within are
re-circulated in order to grow terrestrial plants and aquatic
life. When aquaponics system meets with technology it seems
to produce some remarkable outputs which makes it efficient
and productive technology. In lot Based Smart Aquaponics
System with Fuzzy Logic, we take different readings
regarding the pH level, temperature, moisture content and the
level of the water by using different sensors. Readings from
each of these sensors are stored in the server for future use.
Also these values are’used by the fuzzy controller which
controls the overall working of the system in drastic
condition. ot eliminates the gap between the physical world
and digital world. In order to introduce technologies to the
traditional aquaponics system, we us¢ of Arduino, Fuzzy
controller and Internet of Things.

Key words : Aquaponics, Arduino, 10T, fuzzy lofic,
Machine Leaming, SVM, Matlab

1. INTRODUCTION

Aquaponics is a new cultivation technology and so many of
us are not more aware about that. It is an emerging technology
which combines both aquaculture (rearing of fish) and
hydroponics (the process of cultivation of plants without soil)
together into a single system. How it is possible? This is a
system which includes a fish tank as a part of aquaculture and
a growing bed for cultivation of plants. Excreta of the fish are
used as fertilizer for the growth of plants. For that, waer from
the fish tank is passed to the growing bed. the growihg bed,
microorganisms present in the roots of pla(r@(b,[eaks
contents present in the waste water, purifies it

back to the fish tank. This is a cyclic process. The problem is
that, as it is a cyclic process we have no idea about the quality
of water. It does not give any guarantee that the water which
gets pumped back into the fish tank is free from toxic
contents. If there exist any presence of harmful substances in
the water then it results for the death of aquatic animals in the
tank. In the paper “loT based Aquaponics Monitoring
System™ by Abhay Dutta,[1] they uscd different features to
monitor pH value, temperature and humidity level, water
level using the specific sensors has been done and then after
perceiving those values from the sensors, the values were
displayed through a 16*2 Liquid Crystal Display as well as
on the web by the application of Internet of Things. To
connect the sensors with the internet, the database server and
application server can be managed so as to display the
information regarding the sensors. In order to introduce
technologysto the traditional aquaponics system, they use
Raspberry Pi microcomputer and Internet of Things in the
system has been done.

In “IoT Fuzzy Logic Aquaponics Monitoring and Control
Hardware Real-Time System” by Adnan Shaout and Spencer
G. Scott [2], they introduced fuzzy logic for the evaluation of
input and to penerate their specific output. Instead of
Raspberry Pi, they used Arduino Uno R3 board for their
hardware. In our paper we are combing Aquaponics system
with fuzzy logic and Internet Of Things along with machine
learning for decision making. SVM classifier is used as the
classifier. Also we are using the same Arduino Uno R3 board
as our hardware. Here we use different sensors for reading
values like pH value, Temperature level, water level and
Moisture content. These values can be monitored by the client
(user) over mobile application through Internet Of Things.

The paper aims to design an aquaponics monitoring and
control system that is accurate, low maintenance, low cost and
convenient. The main objective of this paper was 1o create 2
system that removes the trouble of maintenance from the user.
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As we mentioned earlier, Arduino Uno R3 board is selected
for the implementation ofits hardware section, It was found to
have drawbacks because of the programming language which
wWeuscisabstracted (o hi gh level. Therefore we use matlab for
better efficiency. Sensors sense the data at every 30secomds.
Fuzzy logic is used to evaluate the input and automatically
provide the proper outputs,

2. LITERATURE REVIEW

Dr. J Rakocy along with his fr
usage of deep water culture

cultivating organic vegetables and fruits without the use of
any chemical fertilizers. Tt is technique which is tof lly
eco-friendly [4].

Aquaponics is one of the developing technologies whose main
intention is to reuse the nutrients pulled out by fishes in the
fish tank and is utilized for the growth of plants, This will
helps to avoid the use of toxic pesticides, fertilizers and
Insecticides [5]. An Arduino Uno Microcontroller will
provide an accurate control over the aquaponics cycle. It will
helps us to control the system from anywhere in the world [7]-
Wang proposed a method about different sensors and about
their controlling. This is an interactive application in which
the data is occupied bya webcam. Also as mentioned that this
is an interactive method, the users can continuously monitor
and control the system,

Arduino is used in its hardware system [9]. Cho Zin Myint
and his friends present a new sensor interface device for
monitoring the quality of water. It works in an loT
environment. It also include Zigbee based wireless
communication module. FPGA (Field Programmable Gate
Array) is the core component in his proposed systern [101

3. ARCHITECTURE
Coming to the architecture side we have a fish tank, different

sensors, grow bed, embedded section, fresh water tank etc, As
we mentioned earlier water in the fish water gets

Therefore we need to purify them for the healthy growth of
aquatic lives in it. Also we need to maintain a particular water
level in the tank. An ultrasonic sensor is connected with the
fish tank which checks the water level which is connected to
an Arduino UNO R3. Also it contains other sensors like pH
sensor, Temperature and Humidity sensors. Senses read the
data in every 30seconds. All the readings are passed into the
Arduino board. Inorder to provide more reliability Matlab js
used for programming phase.

controller and the results get displayed in the 16*2 led
display. Valve is placed outside the fih tank. Whenever the
pHofthe water ig high, a buzzer sound will be produced as the
output and a trigger message is triggered to open the valve g
the water will flows towards the grow bed for purification. In
the same time, ultrasonic Sensor senses the water Jeve] and if
it is below 40% a notification will be send to the user both
through the Icd display and to theijr phones.

water in the soil is below the required valye then water js
sprayed into the soil. After Purification pH of the water is
2gain calculated before leaving them to the tank. Water ig
allowed to pass i the second tank only it satisfies the required
PH value,

contaminated due to the presence of fish waste materfaLi; P4 fUZZy system,
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3.1 Block Diagram

All the values are evaluated by the fuzzy inference system
(Fuzzy based controller). Their output from the fimzy
inference system is displayed in an LCD monitor, which helps
the user to menitor and to take necessary actions if they are
around. Also the values are stored in the server so that the
user can also monitor and control the system from anywhere
around the world.

e | e

Jl |

(M

Figure 3: Block Diagram
An LED light (light), buzzer, water spray and a heater is also
been placed in the system for representing the outputs. p’~of
the water from the fish tank will be labelled by 3 membership
functions in the fuzzy inference system. It can be acidic,
neutral or basic. Most commonly the water from the fish tank
will be acidic in nature.

Buzzer will get triggered once when the pH level is acidic and
twice when it shows basic in nature. It does not provide any
sound when the pH is of required form. Similarly when the
temperature of the water and moisture of the soil is also
represented using 3 membership functions (high, normal,
low). Temperature is controlled using a fan and if the
moisture value is beyond the expected value in the soil then it
is cleared by using a water sprayer.

For knowing the water level we are using ultrasonic sensors.
LED’s are used to determine their values. They are
represented in percentage. We consider 5 different ranges of
membership function for representing the water levels. So
when the output is 40% ie., only 40% of water is left in the
tank then 2 led lights will glow each indicating 20%.

3.2 Internal Desig

Figure 4: Arduino with sensors

MANGAL 245 C
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Thinkspace server is an open source cloud platform_ wh’ich is
mainly used for projects which works with the application of
Internet of Things. It will help us to collect and store sensor
data in cloud platform. It can also been dcﬁnc.d as an
application of ToT. Our device or application can
communicate with ThingSpeak using a RESTful API, and we
can either keep our data private or public. In addition to this,

ThingSpeak can.also been used to analyze and act on our data.

The main use of this application is to collect data from sensors

and retrieve it whenever user wants.

The Arduino is a widely used controller board with
ATMEL328P microcontroller. It has 20 input/output pins.
The Arduino has a widespread support community, which
makes it a very easy way to get started working with
embedded electronics. The R3 is the third, and latest, revision
of the Arduino Uno. '

pH Sensor, we can use pH1000 polycarbonate pH sensor. Itis
sensor which is mostly used in laboratories. They provide
reliable and stable readings.

Ultrasonic Sensor (HC-SR04) along with the help of some
LED’s, we can sense the amount of water present in a tank in
percentage. LED’s represents the percentage of water in the
water tank. Here we are using 5 LED’s. Each one will
represent a percentage of 20%.

Temperature and Humidity Sensor ! module (DHT 22) are
very cheap in cost with great performance. It is an advanced
version of DHT11. Its temperature measuring range varies
from -40 to +125 degree Celsius with 0.5 degree accuracy. It
also has better humidity measuring range from 0 to 100%
with,2 to 5% of accuracy. DHT22 consist of a humidity
sensing component and an NTC temperature sensor or
Thermistor an IC for measuring the humidity. The thermistor
is a variable registor that changes the resistance with the
change in its temperature.

Moisture Sensor, FC-28 is used to measure soil moisture. It
checks the moisture content on the roots of plants which get
cultivated in the growing bed. It can be used to save water
which is present in grow bed with the help of Arduino. It
consists of two parts, a main sensor and a control board, The
main sensor board is two-layered that goes into the soil. It also
has 2 male headers which are connected to the control board.
The control board is an amplifier or a converter which convert
analog signal into digital signal. Digital data is controlled by
a potentiometer which is in-built in the control board. The
output of the sensor will be either 0 or 1. This output is passed
into the Arduino. The control board also consist of 2 LED’s.
Among them one is a power-on LED and the other one works
with the digital output pin.
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4. EXPERIMENTATION AND RESULTS

According to our project we can conclude it by the following
results. Every living thing in the Aquaponics system, whether
it be the fish, the plants, or the bacteria, they requires an
optimal pH value, Temperature value, water level and an
appropriate humidity range for its existence. Therefore
continuous monitoring of these values are essential for their
survival otherwise it may result for the death of aquatic
organisms.

From the project we can find that the ideal pH value required
lies in between 6.8 and 7.4. We need to consistently monitor
and adjust the pH level to ensure that our system works
properly. When pH is low then we need to increase the
alkalinity of the water. This can be done by combining
calcium carbonate and potassium carbonate in cqual am¢ int
of water. If pH is high then increase the acidity of the watct to
reduce the pH value.

Adequate water supply should be there in the system. About
40% of water should be there in the tank else the amount of
oxygen dissolved in the water gets lowered which affects the
life of fish in tank drastically.
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Fi igure 4: Graph showing energy usage and throughput of the
system

Fishes can be categorized into 3 sections; cold water living
fish, cool water fish and warm water fish. Tropical fishes can
sustain their life with a temperature value of 22-32 degree
Celsius. But for cold water fish they vary to 10-18 degree
Celsius. Rise in temperature as well as intensity can cause for
the solubility of many toxic contents in water. Dissolved
oxygen is largely inclined by various factors like pH,
temperature and water quality. The optimal temperature
required for an aquaponics is the following; for fish it should
be 10-32 degree Celsius and the temperature required for the
grow bed will be a value around 22 degree Celsius. The
relative humidity required will be 45-55%.
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Figure 5: Graph showing accuracy and overhead in
percentage

Figure 4 shows the overall energy usage and throughput of the
system with a time period of 5 minutes in the x-axis and
percentage of its utilization in the y-axis. We can see that as
time increases energy usage decreases as well as the
throughput will increases. Figure 5 shows the graph of
overhead and accuracy of the system with Machine Learning
in percentage. As the amount of data trained gets increased,
its accuracy and overhead also gets increased.

5. CONCLUSION

IOT cnabled aquaponics system could improve its real time
monitoring due to live capturing of data through sensors. The
water level, pH, temperature content arc immediately
stabilized through fuzzy based decision making system where
human expert knowledge is incorporated in the decision
making algorithm. The huge data collected through a long
time monitoring is used for prediction through application of
svm based in improved overall system performance for a long
period of time. The measured parameters like encrgy
consumption and throughput (fig 4) shows that system posses
improved load balancing. The measurement of classification
accuracy and classification overhead is an evidence for

improved system prediction and it ultimately yields a secure
aquaponics system.
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Abstract: Key information extraclion can reduce the dimensional effects while
evaluating the correct preferences of users during semantic data analysis. Cur-
rently, the classifiers are used to maximize the performance of web-page recommen-
dation in terms of precision and satisfaction. The recent method disambiguates
contextual sentiment using conceptual prediction with robustness, however
the conceptual prediclion method is not able to yield the optimal solution. Con-
text-dependent terms are primarily evalualed by constructing linear space of
context features, presuming that if the terms come together in cerain consumer-
related reviews, they are semantically reliant. Moreover, the more frequently they
coexist, the greater the semantic dependency is. However, the influence of the terms
that coexist with each other can be part of the frequency of the terms of their seman-
tic dependence, as they are non-integrative and their individual meaning cannot be
derived. In this work, we consider the strength of a term and the influence of a term
as a combinatorial optimization, called Combinatorial Optimized Linear Space
Knapsack for Information Retrieval (COLSK-IR). The COLSK-IR is considered
as a knapsack problem with the total weight being the “term influence” or “influ-
ence of lerm” and the total value being the “term frequency” or “frequency of term”
for semantic data analysis. The method, by which the term influence and the term
frequency are considered to identify the optimal solutions, is called combinatorial
optimizations. Thus, we choose the knapsack for performing an integer program-
ming problem and perform multiple experiments using the linear space through
combinatorial optimization to identify the possible optimum solutions. It is evident
from our experimental results that the COLSK-IR provides better results than pre-
vious methods to detect strongly dependent snippets with minimum ambiguity that
are related to inter-sentential context during semantic data analysis.

Keywords: Key information extraction; web-page; context-dependent; non-
integrative; combinatorial optimization; knapsack
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1 Introduction

Due to the wide popularity of user reviews in online media, a vast amount of content has been generated
over the past several years. An approach to disambiguate the context-based sentiment polarity of words, as an
information recovery problem was presented in [1,2]. The recommendation of web pages plays a major role
in the web space. Better web page recommendations can be provided through secmantic enhancement, as
presented in [1-3]. The evaluation of information technology retrieval plays a crucial role in adjudicating
documents. A multi-armed bandit model is presented in [4] for a pooling-based evaluation, which will
minimize the assessment cffort. However, the increasc in the reviews has resulted in a substantial
reduction of the hit rate. To improve the hit rate, a machine leaming approach was presented in [5,6]. A
box clustering segmentation model is presented in [7,8] using a clustering algorithm as an accurate
reference algorithm.

Semantic data analysis is a field of study in which specific data in a particular domain are analyzed by
inputting a query from the search engine. Existing applications have shown that there is vast market potential
for semantic data analysis [9] and that the knowledge extracted from users remains the key in many sectors of
the society. Multilingual semantic analysis has provided insight into emotional classification, resulting in the
improvement in classification performance.

Multiple stages of semantic composition for context-sensitive scalar objectives using the time window
model is presented in [10], which shows semantic improvement processing. Another restrictive vs. non-
restrictive nominal modification model based on prenominal adjectives was investigated in [11]. A
potential study of negative polarity scnsitivity is designed in [12] through semantic assertion.

The main goal of this work is to build up a combinatorial optimization method considering inter-
sentential context at the bottom level of granularity using lincar space with a knapsack called
Combinatorial Optimized Linear Space Knapsack for Information Retrieval (COLSK-IR). Instead of
relying on snippet and manually labeled datasets to capture diverse kinds of non-integrative terms, the
planned method suggests an individual snippet influence term and a query influence by using a
combinatorial factor determination.

2 Related Works

Key information extraction is a fundamental technique in the evaluation of information retrieval
evaluation and has attracted attention for decades. Based on news corpora, multi-word expression
extraction using context analysis and model-based analysis is provided in [13]. While keyword query
warrants conventional users to explore an enormous amount of data, the ambiguity of keyword query
makes it difficult to efficicntly answer keyword queries, specifically for short and vague keyword queries.

In [14] XML keyword search diversification model is presented to improve the precision of query
diversification. However, the XML keyword search diversification model does not generally work well
for long and complex queries. To address this issue, a key concept identification approach is explored in
[15] to improve the query retrieval rate.

Query facets provide us with essential knowledge related to a query and hence are used to enhance the
search experience in several ways. An automatic mining model through extraction and grouping of frequent
lists is presented in [16], resulting in the mining of better query facets. A new optimized Monte Carlo
algorithm is designed in [17] to significantly reduce the number of iterations and computational complexity.

Another graph-based approach to build automatically a taxonomy, resulting in the maximization of the
overall associative strength is presented in [18]. A semantic-based, analysis architecture to explore more
complex semantic data models based on a case study in commodity pricing is investigated in [19]. The
advancement of semantics is an important research area which is significantly challenged by the lack of
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ubiquitous metrics to address precision and abnormality pertinent to each domain [20]. However, the search
efficiency was compromised with domain-independent text and structural similarity measures.

To enhance the efficiency of latent semantic models in web scarch, meta-features are created in [21],
which uses feature vectors. With a feature vector, a model’s forecast for a given query document pair is
then passed to the overall ranker in addition to the models’ scores. This in turn results in improved
performance of fatent semantic models. Ae language-independent framework to retrieve high precision
queries using the traditional bootstrapping approach is presented in [22]. A Context Aware Time Model
(CATM) in [23] provides an insight to the user actions at varying time intervals.

Our study covers both the detection of strongly dependent snippets and the reduction in ambiguity related
to inter-sentential context to test whether the sarcastic use of the word has an influential factor in the
COLSK-IR method. The work also covers the knapsack-based combinatorial optimization for semantic
data analysis as a possible way to obtain an evidence for an effective scmantic linear space representation.

3 Combinatorial Optimized Linear Space Knapsack for Information Retricval

The contextual polarity of a word [6] is taken into consideration by many factors. For example, it could
be difficult to detect a sarcastic use of the word “great” in the sentence “That’s great!” without considering
(24,25) inter-sentential context. With respect to this lack of difference between snippet, term, influence and
query influence, this paper presents a combinatorial optimization method using linear space with knapsack,
called Combinatorial Optimized Linear Space Knapsack for Information Retrieval (COLSK-IR).

The basic idea behind the COLSK-IR method is presented with a sct of items, where weight and value
are available for all. The combinatorial optimization model measures the number of item to be included ina
set so that the calculated weight is always below or same as the given limit and the total value is as large as
possible. The block diagram of COLSK-IR is shown in Fig. 1. The initial process starts with the fetching of
web snippets from the web page content to meet the criteria for obtaining an optimal solution. This method
detects non-integrative queries using total weight and total value as a combinatorial optimization problem.

Web pages ‘wp® —»{  Snippets ‘s’

E

Measure of non-integrative query
NI

4

Measure of integrative query *I,*

Measure of approximation factor
. lP; - Pn]'

Figure 1: Block diagram of COLSK-I
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3.1 Non-Integrative Perturbed Approximation

The basic COLSK-IR method consists of substituting a keyword ‘k;> from a web page ‘wp’ by a
synonym ‘S, and measuring the semantic scparation ‘|* of the replacement keyword 'k;' from the novel
snippet ‘s.” If their meanings differ, it is more likely that the original snippet is non-integrative. However,
if their meanings do not differ, then the original snippet is less likely to be non-integrative. We express
this perturbation as follows. Let ‘wp® represent the web page of query ‘g’ containing prearranged set of
snippets or terms ‘n’, where ‘s’ is the snippet conveyed from ‘n* number of snippets.

wpg (s, n) )

Let *n'", represent the ordered snippets, where one of them has been replaced by another snippet ‘s” and
‘n"" is the perturbation of *a.” The non-integrative *NI’ and the integrative ‘/” of query ‘q’ can be expressed as
a function and is given below:

| wpg (s, n); wpq (s, 1) 2
NIy = fun (jwpq (s, n); wpq (s, n), o' € {51, 52, ..., 5x}) 3)
Ip = g (ML) (4)

The iterative procedure ‘g()" involved in the above function is expressed as given below. Let ‘s’
represent a snippet, performed on a query 'q’, and let ‘s+ £Q’ represent a new operation that varies
slightly from the first, in which ‘&’ represents a small threshold constant. If ‘g” is a query, then ‘sq = Ty,
where ‘T is said to be the threshold constant. The perturbed problem of determining a function ‘g™ as
given below:

(s+eQe=Te &)
(s —T)g = —2Qg (©6)

Then the function ‘g, that satisfies the equation ‘(s — T')g = —eQg" is called the first approximation to
‘g.’ The function ‘g, that satisfies the equation ‘(s — T)g2 = —£0g," is called the second approximation to
*g” and so on, with the ‘nth’ approximation ‘g,” satisfying ‘(s = T)gn = —£0g,-1".

If the sequence ‘gy, £2, &3, --- - &n converges to a specific function, that function is then said to be the
essential solution to the problem. The largest value of ‘e’ for which the sequence converges is called the
radius of convergence of the solution. Thus, the non-integrative nature of the context-dependent term
increases with semantic separation but the integrative nature of context-dependency decreases with
semantic separation. The perturbation sets for query ‘¢’ are comprised of snippets ‘s, 52, ...s,’, where
*S;" is a synonym of ‘s;” and is expressed as given below:

r

SISz....S,, W
.5‘1S2... Sn
{P]..'..P,,}= 13]...3}_]-5'15}4.].....5” > (7)
L Spees Sp=] e Sn
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__, With the perturbed sets obtained from (7), linear space is generated for semantic data analysis. Let
‘LS (g)’ and ' LS (P;)’ represent the lincar space of query ‘g’ and its perturbation ‘P;,’ respectively. The
semantic separation ‘|’ between query ‘q’ and its perturbation ‘P;’ is constructed as the distance between
their linear space, with ‘Dis’ representing the distance containing the. snippets ‘sy, sz, ...,5,’ of ‘A’
equivalent snippets. Then the function ‘fun ()’ in (3) of a query ‘g’ is comprised of snippets
‘s1, $2, ...,8," and is expressed as given below:

k n
fun () = ;11? > Dis (TS’ (q), IS (P.-j)) @®
i=1 j=1

From (8), ‘P’ represents the perturbation ‘sy ... s;-18jsj+1....5," and Sy’ is the ‘ith’ synonym of
snippet ‘s;” obtained from (7). Once all the snippets are extracted from the query ‘g’, for corresponding
web page ‘wp,” the individual snippet influence term and query influence are obtained. The block
diagram for Combinatorial Factor (CF) determination is shown in Fig. 2.

C Obtain the sets )
°

A

Measure the distance factor

[ I

Measure individual
snippet influence
I,

Measure query
influence ‘LS (q)’

Figure 2: Block diagram of combinatorial factor determination

As shown in Fig. 2, once all the snippets are extracted from the query “q’, for corresponding web-page
“wp’ the block diagram of CF determination consists of the perturbation sets obtained during the initial
process. With this, the distance factor is computed for extracting equivalent snippets. Finally, the CF
individual snippet influence and query influence are obtained. The individual snippet influence in linear
space is evaluated and is expressed as given below:

= ' - . )
TI, = log(fis) * log (wp (s)) .

From (9), ‘TI’ represents the term influence of snippet ‘s’ of ‘ith’ query, ‘f” feprcses:xts the term
frequency of snippet ‘s’ of web page ‘wp’ and "n’ represents the total nur_nbcr of snippets in \a_.'qb page
"wp'. Having built such a linear space representation fo_r eac.h ‘s € q, "htf 1|.nca.r space of the‘cmlrc query
influence in the proposed work is constructed as their point-wise multiplication for effective semantic
linear space representation. This is expressed as given below:
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IS5 (9) = IS (1) 70... © LS (sn) (10)
TS (9) = (a1, ..., a5) © (b1y--- 1 Dn) (11
ﬁ(q):(xl* Ply <y Xn *Yn) (12)

The linear spaces of the snippets on non-integrative queries that will commonly occur in non-identical
contexts will have entries with low absolute values. However, for integrative queries, substituting a snippet
with its synonym yiclds constructions that are likely to occur in a number of contexts that are different from
the original. They have dissimilar contextual statistics and thus greater distance ‘Dis.’ Fig. 3 shows the Linear
Space Context Dependent algorithm.

Input: web page * wp®, snippels * 53,52,....5,', keyword * k*, number of snippets
ln!' unry Iql o

Output: detection of strongly dependent snippets from query

1: Begin

2: For cach Web Page ‘wp’

3: For cach Snippets S’

4: For each query ‘g’

5: Measure the non-integrative key using (3)

6: Measure the integrative key using (4)

7: Obrain the perturbation sets for query ‘g using (7)
8: Measure the individual snippet influence using (9)
9: Measure the query influence using (12)

10: End for

11: End for

12: End for

13: End

Figure 3: Algorithm for the linear space context dependent algorithm

The algorithm for strongly identifying the dependent query terms with the aid of non-integrative nature
is analyzed and shown in Fig. 4. Individual words in a query do not have a greater influence. However, their
meanings differ according to the context. The proposed method uses the non-integrative nature of the query
to detect strongly dependent snippets from the given query. Both the influence of snippets and the frequency
of snippets are measured to identify strongly dependent snippets with the aid of linear space. This reduces the
ambiguity related to inter-sentential context.

3.2 Combinatorial Optimization

With the combinatorial optimized factors, although ambiguity related to inter-sentential context is
reduced, the time required to evaluate a query increases. To address this, a knapsack-based combinatorial
optimization for semantic data analysis is constructed. Selecting the strongly dependent snippets and
inter-sentential context into the cache is a ‘0 — 1” knapsack problem.

€ 67

Given a knapsack with cmcity ¢, ‘n’ items ‘cy, 2, ...,Cq’", having individual snippet influence ‘Tl
and overall query influence LS (g)’, take the items that maximize the individual snippet influence without
exceeding ‘c’. A snippet can be selected only if the fractions of items cannot be taken. As the greedy strategy
does not always guarantee an optimal solution for the knapsack proble epropesed describes how to
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formulate the selection of strongly dependent snippets and inter-sentential context as a combinatorial
optimization problem. We formulate the knapsack combinatorial optimization problem as an integer
programming problem, as given below.

Input: capacity *c', items * n*, individual snippet influence * Tl,', overall query
influence 'E(q)'.
Qutput: Time-optimized semantic data analytics
1: Begin

2 For each Web Page ‘wp’

3 For each Snippets 'S’

4 For each query ‘q°

5. Obtain the maximization formulates using (13)
6: Design the constraints using (14)

7: End for

8 End for

9 End lor

10: End

[]
Figure 4: Algorithm for the Knapsack combinatorial optimization algorithm

Max Z Tl;s; (13)

Subject to ZE(Q)S; < c, wheres; € 51,52, «»Sn ) (14)

i=1
n
From (13), ‘Y. TIs;" is the objective function, ‘_Sr(q)s,- <¢ and ‘s; € sy,52, ..,8, are the
=1

constraints, where ‘s;’ represents a snippet. A solution is to set the snippets ‘s;” a solution that satisfies all
the constraints and one that yields maximum objective function value.

The objective behind the design of the proposed work is the consideration of optimal solutions. From
(14), the proposed work states that the total snippets cannot exceed the query size or capacity ‘c,’
whereas (14) states that each snippet is either selected or discarded. Fig. 4 shows the Knapsack
Combinatorial Optimization algorithm.

For example, consider a Tripadvisor dataset consisting of reviews randomly selected from several
accommodations. In order to obtain the maximization, formulates (13) are used according to the design
constraints from (14), with consideration of two snippets: Room file snippets and value file snippets. With
these design constraints, optimal solutions are identified, thereby meeting the objectives.

4 Experimental Settings

The queries were simulated and the performance was measured. The COLSK-IR method was evaluated
[26] against PolaritySim [6] and DomainOntoWP [13] using the number of reviews as the measurement of
our web page performance. We experimented with review sizes of 15, 30, 45, 60, 75, 90, 105, 120, 135 and
150, with 512 bytes of review on the Tripadvisor dataset, which included an overall review of 200 randomly
selected accommodations.

The dataset of approximately 200 reviews was taken from Tripadvisor.com thropgh a random selection.
It covered all five satisfaction levels (40 reviews in each level) consisti . miCisms, 211
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non-criticisms and 97 criticisms with crrors. The information was collccted from Tripadvisor and Edmunds.
Tripadvisor had 259,000 revicws.

The experiment was conducted based on factors such as number of rcvicws, non-integrative key
extraction time, recall rate, precision and semantic data analysis cfMiciency. To cvaluate the performance
of the COLSK-IR method, two metrics were introduced to measure the semantic data analysis and
compared with the existing methods: Polarity Similarity (PolaritySim) and Domain Ontology of Web
Pages (DomainOntoWP).

5 Discussion

The performance of COLSK-IR for semantic data analysis was compared with the Polarity Similarity
(PolaritySim) and Domain Ontology of Web Pages (DomainOntoWP). The cxperiments measurcd the
effectiveness of non-integrative key extraction time, precision ratc and recall for 150 reviews, using the
method described in Section 3.

5.1 Non-Integrative Key Extraction Time

The non-integrative key cxtraction time measured the time required to extract the non-intcgrative key
(i.e., extracted keys) with respect to the total number of reviews in web pages. The non-integrative key
extraction time is mcasured as given below.

NI — KE, = r;* Time (NI,) (15)

From (15), ‘NI — KE,’ refers to the non-integrative key extraction time using the number of reviews ‘r/’
for the extracted keywords ‘k;” respectively, measured in terms of milliseconds (ms). Tab. 1 shows the non-
integrative key extraction time of the proposed COLSK-IR and the PolaritySim and DomainOntoWP
methods. The proposed COLSK-IR method outperformed the existing methods in terms of non-
integrative key extraction time.

Fig. 5 shows the results of non-integrative key extraction time vs. the varying number of reviews. To
better distinguish the efficacy of the proposed COLSK-IR method, the experimental results are shown in
Tab. 1, where it is compared against PolaritySim and DomainOntoWP.

Results are presented for 10 numbers of reviews. The non-integrative key extraction time for these
10 numbers of reviews measures the time taken for convergence on different reviews as in (1). The
reported results confirn that with the increase in the number of reviews, the non-integrative key
extraction time also increases. The process is repeated for 150 reviews for conducting cxperiments, as
illustrated in Fig. 5. The proposed COLSK-IR method performs relatively well when compared to the
PolaritySim and DomainOntoWP methods. The COLSK-IR method offers better changes using its
iteration procedure, which considers perturbation as a factor for semantic data analysis by 21% when
compared to PolaritySim. Moreover, the approximation factor with perturbation sets in the COLSK-IR
method considers both the non-integrative and integrative snippets to reduce the convergent time on
semantic data analysis by 45% when compared to DomainOntoWP.

5.2 Precision Rate

Precision rate refers to the number of relevant snippets extracted with respect to the number of returned
snippets, i.c.,
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p= ;(%‘”) + 100 (16)

From (16), the precision rate ‘P’ is obtained, using the relevant snippets extracted, as arc ‘Rel(s:)’
and the total number of extracted snippets, ‘n> from web pages. Tab. 2 shows the precision rate of the
proposed COLSK-IR method for 150 reviews and comparisons made against PolaritySim [2] and
DomainOntoWP [13].

Table 1: Non-integrative key extraction time obtained using COLSK-IR, PolaritySim and DomainOntoWP

No. of reviews Non-integrative key extraction time (ms)
COLSK-IR PolaritySim DomainOntoWP

15 4.15 7.45 83

30 7.13 10.13 12.54

45 11.17 13.14 1743

60 15.32 17.21 24.24

75 20.13 22.14 30.16

90 28.32 31.32 36.25

105 33.14 35.79 42.39

120 36.14 39.32 43.21

135 38.25 41.15 45.61

150 41.43 4423 ‘49.12

Table 2: Precision rate obtained using COLSK-IR, PolaritySim, and DomainOntoWP

No. of reviews Precision rate (%)
COLSK-IR PolaritySim  DomainOntoWP

15 77.51 67.94 61.28

30 7431 64.30 58.22

45 72.54 62.52 56.44

60 7038 60.35 5427

75 68.25 58.22 52.14

90 82.99 72.96 66.87

105 89.95 80.92 74.83

120 90.14 82.14 78.32

135 9223 87.13 82.14.

150 94.14 89.13 8627 ,
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Figure 5: Measure of non-integrative key extraction time

To increase the precision of semantic data analysis

for web pages, first approximation, second

approximation, and ‘nfh’ approximation are considered, as shown in Fig. 6. With this, the radius of
convergence of the solution that converges to a specific function with approximation factor is included,

resulting in the optimal solution according to the number of

100

80
60
40
20

Precision rate (%)

reviews.

—4—COLSK-IR
—&—PolaritySim
—&— DomainOntoWP

0

15 30 45 60 75 90 105120135150
No. of reviews

Figure 6: Measure of precision rate

In the experimental setup, the number of reviews ranged from 15 to 150. The results for 10 different
types of reviews collected from Tripadvisor and Edmunds are shown in Fig. 7. The precision rate of our
COLSK-IR method is comparable to that of the state-of-the-art methods. The precision rate is the ratio of
the relevant snippets extracted to the overall snippets considered for semantic data analysis.

pul]

BOW
60

Recall rate (%)

0 15 30 45 60 75 90 105120135150
No. of reviews

—e—COLSK-IR
—&—PolaritySim
—&—DomainOntoWP

Figure 7: Measure of recall rate

5.3 Recall

Recall rate measures the number of relevant snippets extracted with respect to the number of relevant
snippets, i.e., the number of extracted relevant snippets returned by the web page ‘wp’ with regard to the

*Rel (s)’ returned relevant snippets.
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_ x~(Rel(s;)
R= Z(m) + 100 (7

i=1

From (17), the recall rate *R’ is obtained, using the relevant extracted snippets, ‘Rel(s;)’ and the total
number of relevant snippets, ‘s* from web pages. Here we try to show the examples of reviews yiclding
the highest and lowest recall rates using the methods COLSK-IR, PolaritySim, and DomainOntoWP
methods. Tab. 3 shows the tabulation of recall rates using these three methods.

Table 3: Recall rate obtained using COLSK-IR, PolaritySim, and DomainOntoWP

No. of reviews Recall rate (%)

COLSK-IR PolaritySim DomainOntoWP

15 94.36 83.51 76.29
30 90.16 79.29 71.23
45 87.29 76.42 69.36
60 79.33 68.46 ¢ 61.40
75 83.29 72.42 65.36
90 87.90 76.25 69.19
105 90.43 84.56 77.50
120 01.18 84.13 79.13
135 93.14 86.78 82.45
150 94.18 89.13 85.10

Fig. 7 shows the recall rates for the three methods for reviews increasing in number from 15 to 150. The
recall rate improvement of COLSK-IR over PolaritySim and DomainOntoWP decreases gradually as the
number of reviews increases, though not linearly. It can be inferred that a further increase is found
between the reviews in the range of 75 and 150 because of the presence of noise prior to the key
information extraction during semantic data analysis.

As shown in Fig. 7, for example, when the number of reviews is 15, the percentage improvement of
COLSK-IR method is 11% compared to PolaritySim is 11% and 19% compared to DomainOntoWP.
When the number of reviews is 75, the improvement is around 13% compared to PolaritySim and 22%
compared to DomainOntoWP. The reason for this is the application of Combinatorial Factor
determination. The knapsack combinatorial optimization problem as an integer programming problem is
extended to formulate the selection of strongly dependent snippets and inter-sentential context as a
combinatorial optimization problem that extends the recall rate by 17% compared to DomainOntoWP.

6 Conclusion

This paper proposes a Combinatorial Optimized Linear Space Knapsack for Information Retrieval
(COLSK-IR) to overcome the difficulty of detecting strongly dependent snippets and reducing the
ambiguity related to inter-sentential context. This paper shows how this method can be extended to
incorporate the time required to evaluate a query for efficient semantic data analysis based on the
knapsack problem. This paper provides two algorithms: Linear Space Context Dependent and Knapsack
Combinatorial Optimization. The Linear Space Context Dependent algor) anages and identifies
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strongly dependent snippets based on the influence and frequency of snippets. The Knapsack Combinatorial
Optimization algorithm reduces the ambiguity related to inter-sentential context by formulating an integer
programming problem to determine the optimal solutions. The experimental results show that the
COLSK-IR provides better performance than the state-of-the-art methods in terms of the parameters such
as non-integrative key extraction time, precision and recall rate. '

Funding Statement: The author(s) received no specific funding for this study.

Conflicts of Interest: The authors declare that they have no conflicts of interest to report regarding the
present study.

References

[1] S. Chen, B. Song, L. Fan, X. Du and M. Guizani, “Multi-modal data semantic localization with relationship
dependencies for efficient signal processing in EH CRNs,” JEEE Transactions on Cognitive Communications
and Networking, vol, 5, no. 2, pp. 347-357, 2019.

[2] ©O. Vechtomova, “Disambiguating context-dependent polarity of words: An information retrieval approach,”

. Information Processing & Management, vol. 53, no. 5, pp. 1062-1079, 2017.

[3] T.T.S.Nguyen, H. Y. Luand J. Lu, “Web-page recommendation based on web usage and domain knowledge,”
IEEE Transactions on Knowledge and Data Engineering, vol. 26, no. 10, pp. 2574-2587, 2014.

[4] D. E. Losada, J. Parapar and A. Barreiro, “Multi-armed bandits for adjudicating documents in pooling-based
evaluation of information retrieval systems,” Information Processing & Management, vol. 53, no. 5, pp. 1005-
1025, 2017. ‘

[5] T. Kucukyilmaz, B. B. Cambazoglu, C. Aykanat and R. Baeza-Yates, “A machine learning approach for result
caching in web search engines,” Information Processing & Management, vol. 53, no. 4, pp. 834-850, 2017.

[6] X.Xie, X. Cai, J. Zhou, N. Cao and Y. Wu, “A semantic-based method for visualizing large image collections,”
IEEE Transactions on Visualization and Computer Graphics, vol. 25, no. 7, pp. 2362-2377, 2019.

[7] D. Song, Y. Luo and J. Heflin, “Linking heterogeneous data in the semantic web using scalable and domain-
independent candidate selection,” IEEE Transactions on Knowledge and Data Engineering, vol. 29, no. 1, pp.
143-156, 2017.

[8] J. Zeleny, R. Burget and J. Zendulka, “Box clustering segmentation: A new method for vision-based web page
preprocessing,” Information Processing & Management, vol. 53, no. 3, pp. 735-750, 2017,

[9] K.Becker, V. P. Moreira and A. G. L. dos Santos , “Multilingual emotion classification using supervised leaming:
Comparative experiments,” Information Processing & Management, vol. 53, no. 3, pp. 684-704, 2017.

[10] J. Ziegler and L. Pylkkinen, “Scalar adjectives and the temporal unfolding of semantic composition: An MEG
investigation,” Neuropsychologia, vol. 89, pp. 161-171, 2016.

[11] T. Leffel, M. Lauter, M. Westerlund and L. Pylkkiinen, “Restrictive vs. non-restrictive composition: A
magnetoencephalography study,” Language Cognition and Neuroscience, vol. 29, no. 10, pp. 1191-1204, 2014.

[12] M. Xiang, J. Grove and A. Giannakidou, “Semantic and pragmalic processes in the comprehension of negation:
An event related potential study of negative polarity sensitivity,” Journal of Neurolinguistics, vol. 38, pp. 71-88,
2016.

[13] M. Nuo, C. Lun and H. Liu, “Tibetan multi-word expressions identification framework based on news corpora,”
Natural Language Understanding and Intelligent Applications, vol. 10102, pp. 16-26, 2016.

[14] J.Li, C. Liuand J. X. Yu, “Context-based diversification for keyword queries over XML data,” IEEE Transactions
on Knowledge and Data Engineering, vol. 27, no. 3, pp. 660672, 2015.

[15] W. Zhang, Z. Ming, Y. Zhang, T. Liu and T. Chua, “Capturing the semantics of key phrases using multiple
languages for question retrieval,” IEEE Transactions on Knowledge and Data Engineering, vol. 28, no. 4, pp.
888-900, 2016.

[16] Z. Dou, Z. Jiang, S. Hu, J. R. Wen and R. Song, “Automatically mining facets for queries from their search
results” JEEE Transactions on Knowledge and Dat iffgering, vol. 28, no. 2, pp. 385-397, 2016.

“iangr ~CNEERp

Scanned with CamScanner




CMC, 2021, vol.66, no.3 2903

[17) E. Serra and F. Spezzano, “An effective GPU-based approach to probabilistic query confidence Computation,”
IEEE Transactions on Knowledge and Data Engineering, vol. 27, no. 1, pp. 17-31, 2015.

[18] Y. B. Kang, P. D. Haghigh and F. Burstein, “TaxoFinder: A graph-based approach for taxonomy leaming,” IEEE
Transactions on Knowledge and Data Engineering, vol. 28, no. 2, pp. 524-536, 2016.

[19] A.Behnaz, A. Natarajan, F. A. Rabhi and M. Peat, “A semantic-based analytics architecture and its application to
commodity pricing, enterprise Applications, markets and Services in the Finance Industry, FinanceCom 2016, in
Lecture Notes in Business Information Processing, vol. 276. Cham: Springer, 2016. .

[20] T.G. Stavropoulos, E. Kontopoulos, A. M. Pefiuela, S. Tachos, S. Andreadis ef al., “Cross-domain semantic drift
measurement in ontologies using the semadrifi tool and metrics,” 3rd Workshop on Managing the Evolution and
Preservation of the Data Web, CEUR Workshop Proceedings, Portoroz, Slovenia, 1824, 2017.

[21] A. Borisov, P. Serdyukov and M. de Rijke, “Using metafeatures to increase the effectiveness of latent
semantic models in web Search,” in International World Wide Web Conf. Committee, ACM, Montréal, Québec,
Canada, 2016.

[22] L. Bing, Z. Zhang, W. Lam and W. W. Cohen, “Towards a language-independent solution: Knowledge base
completion by searching the web and deriving language pattern,” Knowledge-Based Systems, vol. 115, pp. 80—
86, 2017.

[23] A. Borisov, I. Markov, M. de Rijke and P. Serdyukov, “A context-aware time model for web search,” in Proc.
of the 39th Int. ACM SIGIR Conf. on Research and Development in Informations Retrieval, Pisa, Italy,
pp- 205-214, 2016.

[24] M. Thomas and V. S. Chooralil, “Security and privacy via optimised blockchain,” Infernational Journal of
Advanced Trends in Computer Science and Engineering, vol. 8, no. 3, pp. 415-418, 2019.

[25] V.P. Vijayan, D. John, M. Thomas, N. V. Maliackal and S. S. Vargheese, “Multi agent path planning approach to
dynamic free flight environment,” International Journal of Recent Trends in Engineering and Technology, vol. 1,
no. 1, pp. 41-46, 2009.

[26] V. P. Vijayan and B. Paul, “Multi objective traffic prediction using type-2 fuzzy logic and ambient intelligence,”
Int. Conf. on Advances in Computer Engineering, pp. 309-311, 2010.

Scanned with CamScanner



o _ ._oo.:.‘.,C:xm . /
ONIYIINIONS m,o 3937700 WY TvaNyW
{ONUd

r_QO'a‘)f JO""M' |.

\
Tl 30 0T 2 0 JO SIAT] 201 JO SIOMOSAT e HUTISTXS 9 exdap Mo *IF7 oE:choouuobmo;n«ﬂpsoﬁu%%_ﬁknvﬂdnﬁou_oﬁﬁoﬁ
Fmpynq JIge 0uQ Uy Q) U [do2d 0 JO AT 3| Tesmyen Hut 3 HuTpRIdap IMORIM 1 hﬁﬁﬂm&ﬂuﬂﬂu_bﬁuﬁ&gﬂsa&uﬁa

01 STZND X [[° SI[qEUR AT A[qUTRISNG "SISEIRIT AIND J[QUUTRISS JOf pUip 343 w21s5023 AQYeSTUN pUE S22MOsas AF21e0s I 0] Inp ‘s1eak 3 240

o oWy wesayBma ‘wod w3 Prywpoddoyoniiq ‘woa ooodGuaxpliadypouts g
PP 0EOZR9 THOOX
AZojouyza} preo SussurSus fo jooyog LaZofoy
2010)35 amndwo?) Jo peawiiods(,
Gopouayas] uoyputofur fo pusug.oded;
orpuy [£9989 ‘umdopoy
RuueeiaSug fo 23s110)) KDIDBUTFY
pouB12g amndwio)) fo pusunde(,
IITVEO0H) 'S ISTHDWVA ANV 21NV UI1E INVAVIIA d HIONIA

SORAETY B1eQ PUE STIOMIAN 10SUSS SSIIIAL PAqEUT Lo] Suls) SuLojmoly A1) J[qeuIv)sng Jusnyy Aoy

£2y-€1p dd T "oN LE ‘oA "BupseuBus puE BoUS(OS LOGEULIO| JO ELUNOS

[erllzellw]lollellellzllollgllv]lellz]lL]

asir

Scanned with CamScanner



JOURNAL OF INFORMATION SCIENCE AND ENGINEERING 37, 413-423 (2021)
DOI: 10.6688/1SE.202103_37(2).000%

Energy Efficient Sustainable City Monitoring Using IoT
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As the population in the city is increasing rapidly over the years, due to the scarcity
resources and unhealthy ecosystem the demand for sustainable city increases. Sustainable
city enables all its citizens to mect their own necds with minimal natural resources and to
live a good quality of life, without degrading the existing natural resources or the lives of
other people now or in the future. Once afler building sustainable city with green building,
energy efTicient and eco-friendly ccosystem it is important to monitor the same to keep the
city sustainable. An Energy eflicient Wireless sensor network with internet connectivity
improves the regular monitoring, the frequent data received from various monitoring sen-
sors are considered as informalive database for future prediction, these huge information
can be used for alerting critical situations through data analylics, The integration of various
technology yield performance degradation due the energy usage and computational over-
head, which can be improved through application of an oplimization technique like genetic
algorithm.

Keywords: 10T, WSN, cnergy efficient, green city, data analytics, genctic algorithm, PSO,
hybrid optimization

1. INTRODUCTION

Sustainable city is going to be a great demand in the upcoming century as whole world
focus on sustainable solutions for all real-world problems. Monitoring and maintaining the
sustainable city with energy efficient system is great challenge than building the city. So,
monitoring a sustainable city using energy efficient and 10T enabled wireless sensor net-
work will improve overall performance of the eco system. '

Fig. 1 shows the concept of green city where various ecosystems are connected with
variety of sensors, which collect the required data in regular intervals. The heterogeneous
nature of the sensors makes the system accurate but the aggregation become complex.

The city contains various types of places or stations and geographical eco system with
different expectation about its energy efficient operations and eco friendliness. The various
places are categorized based on its sensitivity towards parameters like environmental pol-
lution, sound pollution, air pollution, water pollution, temperature and humidity efc. Sim-
ilarly, each place is assigned with fitness functions and ideal fitness values. The Genetic

Received October 30, 2019; revised February 3, 2020; accepted April 1, 2020,
Communicated by Jimson Mathew.
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Algorithm based optimization is used to schedule the sensors to operate on energy efficient
and coverage optimized scenario. Hence the geographic aware scheduling of sensors is
essential for optimum solution.

The overall setup of the smart green city with deployment of sensors in critical areas
are shown in Fig. 1. A fruitful design of energy efficient and loT enabled Wireless Sensor
Network is built as the basic hardware infrastructure to monitoring sustainable city. The
system also performs the data analytic on the large amount of data collected from various
sensors, the same is used for accurate prediction of upcoming environmental conditions of
the city.

Fig. 1. Green city with wireless sensor networks.

The whole city is covered with IoT enabled sensors based on the parameters to be
monitored. The sensors could be temperature sensor, humidity sensors, PH level measuring
sensors, fire detection, Camera for video/images, microphone for audio efe. As the sensors
connectivity is done through IoT, the multimedia communication gives good Quality of
Service (QoS) parameters. Due to the IoT based connectivity, access to sensors and devices
are casy and also gives good performance in case of scalability.

As the large number of sensors are periodically collects the information, the amount
of data received at the central database is going to be huge. The major challenge is to
segregate the fruitful information in order to predict the critical issues expected to be hap-
pen. Suitable classification technique is applied on the received data to separate the useful
information from the periodic data received.

The collected and stored information base is considered as big data and this is con-
sidered for detailed data analytics in order to identify the averall the scenario in the eco
system, help us to predict the future performance, which helps the authority plan the nec-
essary precautions and theirs by ensure the best performance of the sustainable city.

-
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2. LITERATURE SURVEY

According to the United Nation's report the global population will rise to 70% in
urban [1] area by 2050. The energy usage of wireless sensor networks deployed in the
green city for monitoring can be improved by cooperative approach among sensors. As the
cooperative [1, 8] approach cnables the nodes to share the information collected, the cov-
erage and average life time of the network [8, 12] also improved

Energy harvesting [2] of sensor nctworks in green cities include data collection [11]
from smart building, street lights, parking yard efc. As it is a long term process a threshold-
based scheduling [2] policy for energy harvesting will improve the long-term average us-
age. As a result of optimal threshold, the memory usage and complexity of the algorithm
also improved.

Energy usage of mobile devices [3] in the green city need to optimized as it will ad-
versely affect the energy consumption [11), radiation, overall temperature efc. of the eco
system. An energy efficient Wireless sensor [12] networks which sense information from
smart transportation, and smart buildings etc. where environments are continuously chang-
ing are affected by dynamic change of transmitting power [4], which may adversely impact
on the throughput of the network. The overall throughput of the network is improved by
two operation harvest and transmission is harmonized well. WiFi coverage and energy
management [5] is essential in green city as large number of devices and access points (AP)
are connected and continuously operating in the networks.

Bigdata approach with cooperate sensing is incorporated into sensors in a cloud en-
vironment [6] for sensing huge real time data. Another approach is ASC where an agent is
included into sensor-cloud for transmission of sensed data and that can be considered as
big data. The third approach SSC [6] where social network is integrated into sensor- cloud
for sharing big data. The application of IoT or IOT enabled sensor network always makes
the network scalable and it also yield good interoperability [7] among different devices.

It is expected that more than 50 billion devices with internet usage capability is going
to be connected to internet by the year 2020. As this large no of internet driven devices are
generating huge volume of data [8], their by energy usage, it is important apply green
approach [9] to bigdata especially in energy aware applications like green city. The Internet
of Things (IoT) applications [10] like smart parking, waste management, and traffic con-
gestion management [13] efc. used in smart cities enable the sensor network to collect huge
amount of data. A proper energy aware data aggregation technique is essential to collect
fruitful data effectively else it may induce huge overhead,

Over the last two decades WSN become one of the most popular implementation due
to its inherent nature of Energy Efficiency (EE) [14] even in a relatively long transmission
through muti-hop mechanism. The routing and data aggregation techniques are well con-
servative in terms of energy at the same time it yield relatively good reliability due to its
fault tolerant nature. Hence the approach of energy efficiency along with fault tolerance in
a multi hop based cluster environment [15] will be able to provide improved service.

3. THE ENERGY EFFICIENT MONITORING OF GREEN CITY

The concept of green city is mainly affected by energy usage hence the new sys- tem
implemented for monitoring the environment should not be expensive in terms of energy.
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Since the large and variety of sensors are deployed to collect heterogeneous data from
various parts of the city, the improper schedule of these sensors may adversely affect the
energy efficiency of the system. Since coverage and sensor network life time is inversely
proportional, a proper optimum scheduling is essential. The parameters that is comsidered
for optimizing the scheduling is energy of individual nodes, average nectwork life time,
coverage of the network, load balancing factor ere. Fig. 2 shows the system operation
where optimum scheduling of sensors provides energy cfTicient opcration and all collected
data is used for prediction after classifying fruitful information.

L Optimal scheduling for sensors h
[ Information from various scnsca [ Audio and Video information ]

e

L Classification of fruitful information. ]

Big data repository

Prediction
based on
palterns

Corrective aclion for various
environment.

Fig. 2. Energy efficient wireless sensor networks based sustainable city monitoring.

‘ Since optimization is essential for the effective scheduling a Genetic algorithm (GA)

[ ] based optimal scheduling (GAOP), Neuro-Genetic based optimal scheduling NGOP) and

' Particle Swam based Optimization (PSOP) is implemented and compared against the per-
formances.

3.1 Genetic Algorithm (GA) Based Optimal Scheduling (GAOP)

The genetic approach always proved to be an effective load balancing technique in
the heterogeneous environment with energy and coverage are the parameters considered
for the optimization. The chromosome with interference free node in the network is selec-
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ted for genetic operation like mutation and crossover with reference to the parameters to
be optimized. Fig 3 shows genetic operation in stepwise towards optimization and the op-
timization result always depends on the ratio of local and global parameters in the chro-
mosome, crossover probability P, and Mulation probability Pm..

Genetic operation

Representation,
Sclection

Crossover

Mutation

Fig. 3. Genetic optimization approach.

The approach of applying genetic based optimization in GAOP method improved the
overall load balancing factor of the network, this approach is very-effective in geograph-
ically distributed sensor network. The cfficiency of the network is further improved by
removing interference nodes from the overall network using a binary search approach,
which will also reduce the search complexity to algorithmic scale.

The steps involved in Genetic Optimization applied to GAOP method.

//Genetic based Optimization procedure.

Input: Initialize the Chromosome with suitable technique.

Step 1: Initialize the generation count and fitness function,

Step 2: Use suitable selection procedure.

//Crossover

Step 3: Suitable pair of chromosome is selected and applied the crossover.

Step 4: Fitness is calculated from all offspring.

//Mutation

Step 5: Suitable mutation technique is applied based on the mutation probability Pp.
Step 6: Remove the chromosome with less fitness and node with interference.
Output: Energy & Coverage optimized collision free sensor network with balanced node.

3.2 Neuro-Genetic Optimization Procedure (NGOT)

This is a hybrid approach where Artificial Neural Network (ANN) and Genetic Opti-
mization is blended together to yield improved performance. The ANN based classification
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or prediction is used to identify network configuration with improved performance and
load balancing. The traditional algorithms for weight balancing of ANN is not expected to
yield good resuits as the number of parameters involved are more and heterogeneous in
nature. The GA based weight balancing of ANN provides excellent results in terms of
classification overhead and accuracy.

To illustrate the above concept, assume that we have to sctup an ANN with 4 input
nodes, 3 hidden layer nodes and one output node. This implies that there will be 10 weights
to be adjusted for effective training. The chromosome is represented as shown Table 1
where local and global parameters are included with suitable participation to ensure global
optimum.

Table 1. Chromosome Structure used with hybrid optimization.

Wil Wwi2 W13 W21 W21 Wil
GO Gl G2 G3 Gl0 Gl1l
84321 46234 78901 32104 87640 14261

The Neuro-Genetic approach improves the required parameters like load balancing,
average life time and coverage of network as required. The improved load balancing in
geographical distributed environment gives overall system performance and their by huge
amount of fruitful information could be aggregated. The overhead in packet transmission
is significantly reduced due to removal of duplicate packets. A

3.3 Particle Swarm Optimization for Scheduling (PSOP)

The GA based approach always start giving improved performance in the carly stages
of iteration but it does not guarantee these improved performance in a varying node envi-
ronment hence optimization is replaced with Particle Swarm Optimization (PSO) based
approach where improved performance is expected in later iterations with long term im-
provement. The inherent properties of PSO like Cohesion, alignment and separation efc. is
extremely suitable for a heterogonous WSN scenario.

Procedures of the Global Version: The algorithm for PSO based approach is as follows.

Step 1: Initialize an array of the population of particles with random positions and veloc-
ities in D dimensions in the problem space. -

Step 2: Each particle fitness calculation using suitable method.

Step 3: Calculated fitness value may be compared with reference Value ‘pbest’. Update
the value of *pbest’ based on the current value in ‘D’ dimensional space.

Step 4: Update ‘gbest’ by comparing current value.

Step 5: Update the particle position and velocity using Eqgs. (1) and (2).

Via= Via+ Cir1(Pia— Xid) + Carx(Pga— Xid) m
Xa=Xa+ Vi (2)

*p” represent velocity of particles, ‘X” represents position of particles, ‘P;’ represents
previous best, ‘Pg’ represents global best, ‘¢’ is a random constant and ‘C” is a constant
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known ns gocinl parameter, Tt evident that due to difference in operational principle GA
based approach and SO based nppronch yleld different results in various contexts,

4 EXPERIMENTAL EVALUATION

Genetie alporithm based optimal schedwing (GAOP), Neuro-Genetic based optimal
scheduling (NGOPY and Particle Swam based Optimization (PSOF) in wircless network is
implemented ond network performance is measured through simulation using NS-2 net-
work simulntor, The network layout size is fixed to a value of 1000 x 1000 for simulation
ond the available trace file is observed for the collision process during data transmission.
The simulation is repented for varying number of nodes and the corresponding trace file is
used for datia collection and inference,

Random Waypoint Model (RWM) Is developed and used so that all the nodes move
randomly, which gives improved similarity with real-time situation. The route discovery
is done with an nverage number of 80 nodes. Dynamic Source Routing (DSR) is the routing
protocol used and since nades are moving randomly it is observed that lot of packet drop
is happened due 1o congestion in the network. All the nodes im the network moved ran-
domly by the speed of the movement is fixed by parameters in the simulation tool or it
moved with n predefined speed.

The random movement and corresponding progression seem to be constant over the
period of simulation. The speed of movement is varied from 5.0m/s to 40 m/s for each
node, The information received from trace file is utilized to evaluate load balancing effi-
ciency, packet delivery ration, routing overhead efe.

‘Table 2. Measure of packet delivery ratio.’

. Pucket Delivery Ratio (%)

Nade density GAOD NGODP PSOP
10 72.5 66.3 60.3
20 65.3 59.1 53.1
30 614 54.2 46.2
A0 55.2 19 43
50 60.26 66.33 52.33
60 44.55 38.53 32.53
70 10.25 34.23 29.23
RO 40.72 33.7 33.7

Fig. 4 and Table 2 shows the network performance in terms of packet delivery ratio
plotted against varying no of nodes, It is evident from the plot that consistency of Genetic
algorithm-based approach GAOP gives a belter avernge performance comparing with the
other two techniques. The hybrid nppronch NGOP gives a random high performance at
certain optimum values but poor consistency. The third technique PSO yicelds only poor
performance due to its complexity and delay in reaching optimum-value.

e =

LA £y
LA (Y e R
Bl i

HINGTD

AL

- L 2t
p g T

M KR
TRy a )

A3} "AJ

Scanned with CamScanner

e —— .



»

420 VINODH P. VUAYAN, BUU PAUL, VARGHESE S, CHOORALIL

=
B
el —s—GAOP
L:fn —=—NGOP
g —te— PSOP
G|
m
|
3

10 20 30 40 SO 60 70 BO No of Nodes

Fig. 4. Packet delivery ratio performance based qn the varying no of nodes.

Fig. 5 and Table 3 show the performance of the in terms of overhead or load balancing
against varying no of nodes. Genetic algorithm based approach is best in load balancing
also because of the improved performance of genetic operators. The Hybrid approach
NGOP is performing average due to the operational overhead, it loses the load balancing
in certain situation, which may ultimately cause system crash. The PSO based approach is

a distributed approach and due to the operational complexity this technique also perform-
ing poor in terms of load balancing.

Table 3. Measure of load balancing efficiency,

Node Load Balancing efficiency in terms of load balancing factor (%)
density GAOP NGOP PSOP
10 59.35 48.15 43.1
20 62.45 51.25 46.2
30 68.55 57.35 52.3
40 7235 61.15 56.1
50 66.45 64.24 41.59
60 78.85 53.45 62.6
70 80.25 70.05 65
80 82.13 71.08 66.03
80
R | 70 4
=
© 60 ] — .
B | so -
= —e—GAOP
g | %] —R—NGOP
< | 30 PsoOP
o 20
k-
s 10
B
O % B W W W W
Noof Nodos

Fig. 5. Load balancing efficiency based on the varying no of nodes,
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Classification of datn collected from sensors nre processed using machine learning
nppronch, The performance of clossification is essentind as it seriously affect overall system
performance, The performance of classification is tested using Weka tool where data set is
prepared in Attribute Relation File Format (ARFF) and classification performed using
Random Tree method. Table 4 shows the classification summary with accuracy in percent-
oge, various parnmeters and performance measure Indicate that this particular classifica-
tion provides relatively good nccurney, Table 5 shows the detailed analysis on accuracy in
terms of True positive (T1%), False Positive (FI’) and precision,

Table 4. ClassIfication summary.,

Correctly Classificd Instnnces A4 83.0189 %
Incorreetly Classified Instances 9 16.9811 %
Knppa stotistic 0.3057

Menn nbsolute error 0.1896

Root menn squared error 0.3912

Relative nbsolute error 58.8354 %

Rool relntive squared error 102.8465 %

Totnl Number of Inslances 53

Tuble 5. Detniled accuracy of rundom tree classifier.

TP Rale FP Rate Precision
0.531 0.098 0.586
0.902 0.169 0.881
Welghted Avp. 0.826 0.392 0.820
5. CONCLUSION

The bio-inspired computing and hybrid approach to monitor the sustainable city along
with data analytics and prediction is compared against various performance measures. The
performance of the system optimized through different approaches and performance is
measurcd in terms of the packet delivery ratio and load balancing. The genetic algorithm-
based approach performs 10%, 15% better that other approaches in case of packet delivery
ratio and load balancing respectively. The GA based approach gives improved perfor-
mance due to the cffectiveness of genetic operators used and the performance is stable for
varying no of nodes of sensor networks. PSO based approach shows improvement in cer-
tain context but performance is not stable for a varying number of nodes especially for
small nctwork. The hybrid approach always gives an average performance but the perfor-
mance gave a random improvement for certain eco system. The data analytics performance
measured in terms of classification accuracy and the Random Tree method provided an
accuracy of approximately 83%, which is fairly good in case of large and frequent data
collected,
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Abstract

Blockehain i5 going to v a very critical technology for future development of the world. Th:s
technology is useful ‘n storiug ‘mmutable data en uring that no one w:ll alter data. Since it is
decentralized and traceable, no central authority can control it, waking it less corruptible. The
enterprises are starting to use Blockchain to achieve operational efficiency by automating
business process or digiti.ing records, tracking and tracing physical and digital assets and
securing sharing of information. The number of threat vectors grows exponentially as
blockchain networks become more complex. While it significantly reduces traditional risk it
also creates new risks. :his paper highlights the risks and challenges with blockchain
adoption, also proposes some of the solutions. Blockchain is an inter organizational
technology, so how do this technology bring people from different organization together IS
the biggest challenge. There are many other issues like interoperability, latency 1ssues, smart
contract vulnerabilities. security concerns and throughput issues etc But people are still
exploring and finding new ways of implementing blockchain technology in daily life due to
its versatility resulting in new and innovative applications. So blockchain technology is

revolutionary with the potential te improve or develop new systems in different industries
and areas.

K ywords: Blockchain Technology, Consensus Algorithm, Decentralized Application,
Distributed Ledgers, Immutability, Smart Contracts.

Introduction

Digital transformation is the prere juisite of the organization to remain competitive in the fast-
changing world. Blockchain changed the thinking of people and business, it is a revolutionary
technology that is going to remake the future. Big companies as well as business have felt the
importance of this new technology. So many of the biggest organizations and business owners -
are focusing on blockchain. With blockchain, people from all around the world can exchange |
information quickly, effectively, securely and efficiently. That is why businesses and banks
are trying to adopt this new technology to work effectively and improve their transactions.
This technology which fundamentally influences the way that our economy, governance
systems and business functions and changes our conceptual understanding of trade, ownership
and trust.
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Challenges and its Solutions with Blockchain Technology Adoption in Enterprises

Blockchain is definitely needed as this is the age of smartplones and world wide web. The
rest of this paper is organized as follows: Section 2 describes the need of blockchain
technology in today’s world. Sectio1 3 comprises the working of blockchain technology and
section 4 addresses risk and challenges with adoption of blockchain technology in various
enterprises. Section 5 proposes some of the solution to prevent risks in blockchain adoption
and Section 6 presents the conclusion and future scope.

Need of Blockchain 'I‘echnolo;:g,i»r

In today’s world, advanced digital transactions take place every moment of each day- orders,
payments, account tracking and much more. With Often It is observed that the world is
standing up to modern challenges in the midst of COVID-19. The challenges include:
* o Trust Deficit

o Fake Menace

* Anonymity

e Access to quality capital

*  Supply chain agility and resiliency

e Need constant reconciliation

¢ No single version of truth

Trust

Trust is a desire, where a person will have an expectation that the person on other side will
work with integrity. Nowadays we are facing a huge amount of trust deficit- when we are
buying a product, we are not sure about how it is come. We are not sure about the source of
the news article we read, there are many fake menaces which is going on in and around us
and government is finding hard to detect. In the case of a company, it is coordinated with
supplier, bank, customer, auditor and insurer. Each entity maintains its own set of accounts
and it has separate transactions. But everything has to be subject to reconciliation, so there is
no single version of truth. Blockchain is an evolution of ledger technology. It is maintaining
a record of transactions in our lives. So, we can track the ownership of assets before/ during/
after any transaction in a secure and transparent way. '

Fake Menace

- Nowadays, because of the use of smart phones the world captures over 1 trillion
computerized images and recordings annually. There are countless applications are available
for any of us to download and use to edit manipulate and alter images and even videos.
Today’s world people depend onsocial media pictures and recordings more ~ than
ever before and on the other side we don’tbelieve them. Due to the transparency,
traceability and decentralization nature of the Blockchain, it can be conceivable to check
the realness of the data or the source of information and build trust in news shown on
the Web. The Blockchain in news industry enables the content to be produced and distributed
over the internet in an immutable and secure way (Akash 2020).

‘ Anonymity '
It refers to data obtained from respondents who are totally unknown to those concerned with
the survey. Anonymity is essential as it offers protection to those who are most at risk of .
experiencing retaliation for their action or beliefs such as those who support potentially
controversial organizations. Blockchain provides anonymity which means nobody knows
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how many blockchain assets we have and who we traded with. In blockchain technology only -

the person with private key can access all of the transfer information. :

Access to Quality Capital
~fost of the small businesses needs additional capital to start to grow to reach their potential
but there are some barriers. Blockchain provides significant benefits to businesses by
enabling easier, cheaper, and faster access to capital through programmable digital assets
and securities (ConsenSys 2020).

Su pply chain Agility and resilience

Supply chain resilience is an approach that assists a country to make sure that it has
diversified its supply risk across many supplying nations rather than being dependent just one
or few. While globalization has provided unlimited opportunities, it has also increased
competition complexity and vulnerability. Blockchain technology could make supply chain
management simpler and more transparent. Using this technology companies can manage and
monitor risks within the supply chain ensure quality of delivered parts and track delivery

status. Companies can also use smart contracts to manage and pay for supply chains
autonomously. Smart contact could assist with shipping and logistics tracking valuable

products as they travel around the world. Using blockchain technology, companies have a

complete, picture of their products at all stages of the global supply chain bringing

transparency to the production process while reducing the cost of manufactured goods.

Need Constant Reconciliation

Disruption in the finance industry has become the new normal, and migrating to a growth
mindset is the most effective way for accounting and finance professionals to prepare for
what’s ahead (Blackline 2017). Account reconciliation are an effective way to keep a digital
eye on everything from household budgets to the finances of publicly traded companies.
Most of the companies uses double entry accounting to perform an account reconciliation.
But double entry accounting system has many problems such as complexity, cost, accuracy
and time spent doing and verifying entries. A blockchain is a distributed, digital ledger which
represents a significant innovation by offering a disinter-mediated solution to record keeping
and growth of the digital economy. Since the blockchain is a shared ledger that processes
transactions in real time, it has the potential to improve accounting efforts by lowering .
overall costs which are a_ssociated with reconciliation of ledgers, it makes reconciliation
untenable. '

_ No Single Version of Truth .

In computerized business management, single version of the truth, is a technical concept.
describing the data warehousing ideal of having either a single centralized database, or at
least a distributed synchronized database, which stores all of an organization's data in a
consistent and non-redundant form (Wikipedia 2019). In today’s world with the growing
complexity of our technology, it getting harder to find and maintain the single version of
truth. It is one of the important requirements in digital transformation. Blockchain technology
provides a single version of the truth of an agreement, by validating all digital transactions
using consensus algorithm within the network (Sally 2019).

Blockchain Technology
Blockchain is a decentralized digital public ledger used to record t ansactions across many -
computer systems implemented in such a way that any record
without changing all the subsequent blocks. It is a new way of.
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values and storing the data. Blockchain is a digital record of transactions and its name comes
from its structure, in which individual records called blocks, are connected together in a
single list called chain. It’s a new type of database, where information held on a blockchain
exists as a distributed shared ledger, so the records are truly public and easily verifiable.

In this technology, there is no one has control of ledger, no one can falsify anything on the
chain, there is no double spending is possiole and finally anyone’s identity can be kept
completely secret. There no centralized version of information exists for the hacker to
corrupt. It is additionally less vulnerable since it uses consensus algorithms to validate each
transaction. Following are the four key features of this technology:

Distributed Ledgers
Blockchain is a decentralized distributed ledger, every transaction goes through the blocks
and which is distributed across a number of systems in a real time basis over a peer-to-peer
network. So, the ledgers are stored and maintained by all the participating nodes in the
network.

Immutability _ _ :
Each block header has a field that references the previous block hash key, thus forming a
continuous chain of blocks. If anyone tries to tamper any block, then the whole blockchain
will get dissolved, so the blockchain is immutable.

Privacy
Blockchain uses cryptographic hash functions, public and private key cryptographic
techniques to ensure secure, authenticated and verifiable transactions.

Trust/Consensus
No one can alter the data without everyone finding out, it uses consensus algorithm to
validate data. The consensus mechanism is used to decide which block will be added to the
network. A transaction is valid only when, more than 50% of the nodes in the network should
agree the consensus about its validity (Bellini 2020). :
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In Figure. 1, user A wants to make a transaction with user B, whenever a new transaction
occurs. it creates a new block with new data which is broadcast to peer-peer network
consisting of computers, known as nodes. Using known algorithms, the nodes in the network
validates the transaction and the user’s status. A verified transaction might involve records,
cryptocurrency, contracts or other information. Once verified, the transaction is combined
with other transactions to create a new block of data for the ledger.

The new block is added to the existing blockchain which is permanent and unaltered. The

block thus created is identified using a unique code called hash. Each block has a block

header and block data. Block header contains hash of the current block, timestamped batches
of recent valid transactions and hash of the previous block. The block data having list of
validated and authenticated transactions, thus forming a contiguous chain of blocks called

blockchain. Blockchain network uses consensus mechanism which is agreed upon a signal

value of truth that gets added to the blockchain.

The pillars of the blockchain structure are the contents of the block loop connection,
validating the new block with the P2P consensus and verifying the communication with the
encrypted signature (Cheng 20217). Blockchains are consumers of advanced cryptographic
primitives including cryptographic hashing and digital signature. In blockchain technology
all transactions are chained together by their hash value, once committed to the chain all
records are imumutable. It is impossible to alter a previous record without altering every
party’s chain. If one node compromised, it can no longer participate in the chain until it
regenerates, the true chain from the other participants.

With blockehain, every time an asset is used or consumed, the owner of the asset signs the
transfer with a private cryptographic key. In order to initiate the transaction, the owner
requires both the asset and the private key. After broadcasting, anyone in the network can use
owner’s public key to guarantee the digital signature coming from private cryptographic key
is authentic. Thus, blockchain will check the validity of the key and ownership of the asset.
Therefore, even if the asset is cloned, it cannot be used without the private key. Once the
transaction has been committed to the chain, the owner of the asset will have changed. This
means, each node that receives a second transaction requesting the transfer of ownership, 1t
will check that there was a previous transaction that already transferred the asset and will
reject that transaction. This will prevent double spending. So cryptographic system plays an
important role in the inner working of blockchain technology and public key encryption
scheme serves as the premise for blockchain transactions.

In blockchain system consensus mechanisms are used to ensure records are true and honest.
There are various consensus mechanisms, the difference is the way the consensus is reached.
Cryptocurrencies like bitcoin and FEthereum use a Proof- of-Work mechanism. Each
transaction in the network is validated by having people solving a complicated math puzzle
attached to it. This is done by powerful computers and are known as miners. A reward in the -
form of a cryptocurrency is issued to the first minor who cracks the puzzle. The minor who
has first solved the hash puzzle is allowed to broadcast the block in the network. The block
also includes the solution to the puzzle, also called nonce in the block header. Other miners
on the network will receive the block and they validate this block before they append it to

their chain of blocks.

Blockchain technology is providing cybersecurity and.p

precious data against
- attacks. Communication reliability and safety will also sig i

tly improve with this
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technology. Peer-to-peer ride sharing apps allow the owners to pay automatically and the
reduction in complicated bureaucracy is also one of the achievements of blockchain. With
blockehain, corruption can be easily be traced instead of traditional systems which are very
slow. With blockchain sensitive medical information about patient is stored in a decentralized .
database that is accessible to the authorized doctors. So, treating health problems with
Blockchain will become easy and convenient. Hence, this technology ensures that each and
every deal is a real one.

Risks And Challenges in Blockchain Technology

Every technology has advantages but simultaneously also possess some limitations that need
to be considered while using that technology. In today’s world Healthcare systems, Banking,
Cyber Security, Real estate, Automotive industry, Bitcoin, Voting, Payment and Transactions
and Smart Cities etc. uses blockchain technology. This paper points out some of the real
barriers to greater adoption of blockchain technology.

_ Distributed Ledgers
Many industries especially big enterprises they need to follow particular regulatory
compliance and whenever we deal with blockchain, we will keep that in mind. Countries like
US take a lead on how regulation on cryptocurrencies should take place within the united -
states framework. So, the enterprises need to adopt new smart regulatory hands-off approach
for implementing blockchain technologies in their financial services and other sectors (Yeoh

2018).

Scalability
Blockchain is a decentralized secured network, whenever a new transaction is created it
needs to propagate to the network, it reduces the transaction speed. Scalability is an important
issue in blockchain because of the limitation in the size of the block that can hold data and
block creation time. Even if the block creation time is reduced, it is quite difficult to solve
due to the security issues. There is a limit to block size due to the transmission overload of
the network, even if the size can be increased by a certain amount.

_ : Integration with the legacy system

Blockchain is running on the latest technology due to which its too difficult to get it synced
with older systems as those systems or software need to be modified to incorporate the
changes due to which overhead cost is increased to meet the blockchain requirements. Thus,
it might take a lot of funds or human expertise and also it is a time-consuming process. To
solve this issue, the enterprises must find way to sync their existing system with blockchain
solutions. ‘

Less Privacy
In blockchain the identities of users are anonymous, but still with the transaction patterns it is
feasible to connect the user’s identity with that address and can get information about the
user. ‘

Potential security threats
Real time transaction is a biggest challenge in blockchain technology. Private blockchains are
generally smaller and-easily disrupted by traditional DDoS. Assets can be compromised
when it is moved betWeen blockehains, this causes interoperability risk. If the private keys
used to sign the transactionsplaced on blockchain are not managed properly, it will result in

Scanned with CamScanner



Ranju S. Kartha

severe security attacks. Traditional measures like load balance, redundancy and anti-DDoS
measures can solve the above 1ssues.

51% Attack
Government and enterprises need to control their data access for their security purpose, itisa
great concern while they adopting blockchain technology. Since the blockchain is
transparent, it is difficult to implement with sensitive data. Blockchain is the network of
people. Blockchain work under the assumption that honest nodes control the network. A
miner’s performance is based on the amount of computational power they have and this is
usually referred to as hash rate or hashing power. Miners usually grouped together in mining
pool so they can combine their mining power and become more efficient. If attacker nodes
collectively control more computational power than the good ones in the network is so-called
51% attack. The attacker would be able to prevent new transactions from gaining
confirmations to slow down or even completely prevent transactions between users. He
would be also able to perform double spending. For preventing the above attack,
organizations must ensure that there is no single miner or a group of miners or mining pools
that are capable of controlling more than 50% of the network’s mining hash rate. Random

mining group selection technique can reduce the mining power of each miners and defend
against 51% attack (Yang 2019).
: ' Selfish Mining or block withlhiolding

Miner attacker can produce their own blockchain privately by leveraging miner’s power. A
selfish miner achieves this by not announcing block to the network and receiving reward
when they have discovered a block. So, the blockchain grow much faster and much longer as
soon as attackers can present their blockchain to the public consensus mechanism. Using this
block withholding strategy, the attacker can gain profit with 25% of total computational
POWer.

‘ : Complexity

Since blockchain includes lots of mathematical complex calculations it is difficult to
understand by beginners. If the blockchain makes the consensus mechanisms more complex,
it may introduce new level of risks. Data integrity is directly linked to the security of the
consensus mechanisms. So, enterprises need custom consensus mechanisms that requires
thorough thinking to avoid the complexity in blockchain.

Initial costs for setup

For setting up blockchain in an organization in first time is very expensive as it is installed -

for specific enterprise and therefore the initial cost is very high. After setting up, only few

resources are available, so the organization should need some experts to fulfill demand. So,
they are paying high to hire the resources which are qualified.

: Consumption of Energy
Miners spend a very large amount of mining power to solve the computations using proof-of-
work algorithm to validate each and every transaction in the blockchain. This process is
highly energy consuming.

Lack of in-house capabilities
‘Lots of enterprise deciding not to do anything with blockchain because of lack of in-house
capabilities including skills and undérstayfding. They believe that local expertise is not enough
to implement blockchain system i ise. User awareness program, traditional end-
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4

pomt security measures, security update and anti-virus solutions are essential to solve this
issue,

The adoption of blockchain with other technologies in an organization, there is a need of
rede51gmng business and application workflow as well as adoption by all users.

, _ Solutions and Discussions

Despite the challenges it has wide ranging possibilities and potential to enhance the quality-
of-service delivery, while improving confidentiality and integrity of data. While adopting
blockchain technology organizations mainly focusing on:

» Private blockchain
It is actually deployed internally in the organization; it cannot be accessible by everybody
whoever having internet access. Private blockchains are smaller and centralized networks and
their membership is limited and closely operated and controlled by one entity. It can be able

to mine the blocks in one minute or we can set fixed time duration. By comparing with the
public blockchain, it is secure and scalable.

Permissioned blockchain
In this case it can control who has access or who can do changes in the blockchain. Each
node in blockchain need permission to read the information on the blockchain, that limit the
participants that can made transaction on the blockchain. Permissioned blockchain are large
distributed network however they may or may not be based on open-source code. They

operate under the leadership of a Lnown entity that determines the role that individuals can
play within the network.

Integration with multiple Ch'lill

Lots of enterprises currently leveraging multiple clouds and build mteoranon and working
together 1n one ecosystem.

, ‘ Consortium blockchain :

In this, the power does not reside with a single authority, it operated under the leadership of a
group. There are two types of nodes in the network, validator nodes and member nodes. Here
the control over the network is given only to a few predetermined nodes called validator
nodes and only these nodes can take part in consensus mechanisms. The read access is public
or.restricted to a set of participants, this entirely depends upon the blockchain. So, it is s
- partially decentralized network, which is faster and prov1des higher scalability and
transactwn privacy.

Decentralized Application (Dapp) :
It is an open-source application that operates autornomously on a decentralized public
blockchain. It cannot be controlled any single entity, and it generates and uses tokens by
following a standard cryptographic algorithm.

Consensus Algorithms
Enterpnses uses blockchain with various consensus algorithms to protect themselves agafist
51% attack, such as Proof of Work, Proof of Stake and Delegated Poof, of Stakﬁ» 1ese
algorithms make it very impractical for an attacker to successfully ,cern&lpt 2°51% attack.
Blockchain uses a speclﬁc set of rules for generatmg new blocks, one ‘b fhé ;\ﬁés to create a
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new block must be proportional to the total computing power of the proof of work

mechanism.

This means that we actually own to have the computing power required to creale a new
block, which makes it very difficult and costly for an attacker to do. Since mining 1S SO
intense, the miners have a very strong incentive to keep mining honest rather 1]1:111 attempting
a 51% attack or sybil attack.

Figure 2. Layers of blockchain architecture

DApp Applicaion Layer
Public Private
Blockehaln Blackehain
Developer Blockchain Layer
Tools
Consortium
Blockchain ]
TCPP,FTP and NCP Internel Layer

Figure 2 shows the layered architecture of blockchain- Application Layer, Blockchain layer
and Internet Laver. The TCP/IP protocol is a set of rules that the end points in the
telecommunication connection be used, when they communicate.

Consensus Layer

Mining Layer

Propagation Layer

—_—

Semantic Layer

s

Figure 3. Blockchaln Layer

This paper proposes four layers inside the blockchain layer. that is shown in Figure 3.
Consensus layer - decides on the methods of consensus and network participation where the
network rules are applied to regulate the participants. Mining layer - will perform the mining
operation, Propagation layer - manages the distnibution of blocks and Semantic layer -
decides how the newly created block related to the previous block in the network. Consensus
layer decides on the methods of consensus and network participation where the network rule
are applied to regulate the participanis\[here is a client application DApp that will invoke the
smart contract and it will execute mrthe network. Client application can get all the
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transactions in the blockchain. It can also integrate other applications to trigger blockchain
activity directly, for instance we can connect to ToT device to blockchain. Blockchain based
solutions often bring together in many enterprises, which requires the development of
common standards for data storage, processing and protection. This paper proposes some of
the security measures to solve the risks and challenges in the blockchain technology.

* Every enterprise must have some expertise, they should have deep knowledge in
blockchain technology.

* Define the organization goals, that should be synced with security goals of blockchain
technology.

* Choose the type of the blockchain according to their need in their enterprise.

* Next s to find the risk and challenges in blockchain technology in their organization by
performing risk assessment mechanisms.

* Define the security governance and control to prevent the risks in blockchain adoption
in various application.

* The enterprises have to choose the security vendors to implement proper security
measures. If an organization chooses the right architecture at the beginning, then the
blockchain can foster privacy.

¢ After the implementation of security measures, the proper audit should be done
regularly and monitor all the transactions properly.

* The software behind a blockchain has to be written perfectly, a coding error could
make the blockchain vulnerable to attacks.

Conclusions

Blockchain is definitely a breakthrough in the digital financial world and it is going to be the
stronger technology for future generations. So blockchain technology is revolutionary with
the potential to improve or develop new systems in different industries and areas. This
technology has already made great changes in the financial as well as the other fields in the
world. In the future it is expected to grow more and surely its future is bright. Due to its
immutability, traceability and transparency, blockchain can helps in reducing cost,
inefficiencies and security threats. It creates new risks, while it significantly reduces some of
the traditional risk. This new technology may involve unforeseen risks, so professionals must
anticipate risk like never before and gear up for the same. The blockchain technology
integrating with other existing systems is the key part of enterprise applications. It's a
comparatively young technology and that undergoes rapid improvement and a few of the
most important problems are still remain today. :
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1. Introduction

The sensors in a surveillance system is a form of ad hoc
network, consisting of light-weighted wireless nodes
known as sensor nodes that sense environmental
conditions in various forms like pressure, temperature,
fire, movement, image etc. The data aggregation f'm{n
these large number of sensor nodes are tedious task in
terms of computational power and energy usage due to
the heterogencous nature of sensors. The cooperation
among sensors is important for effective data aggregation
among sensors during required time intervals. All the
sensors arc expected to send their data to based node
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periodically. The surveillance sensor system is having
application like climate monitoring, building monitoring,
physical condifion monitoring, defense monitoring etc.
But this huge network always suffers from limitations [1]

like resources, storage capacity, memory, computational
power etc.

Fig 1. Shows the general structure of intelligent
surveillance system where all types of sensor nodes in the
network is interrelated with each other or communicating
via transitional sensor nodes. Sensor nodes that generate
data analyze and broadcast sensed data packets to sink
nodes based on their sensing mechanisms. Since the base
station can be set up very far away from the sensor nodes,
this method is fundamentally straight distribution. The
energy utilization of data aggregation is more crucial for
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nodes which is very far from base station s this kind of
nodes need to broadcast data over a long distance ,this
problem can be solved by classifying nodes such a way
that aggregator [2] node and collection nodes. Hence, not
all the nodes will broadcast rather only few nodes will
transfer data to basc station other nodes only collect the
data,

Since the majority of sensors used in networks are
resource-constrained  and  baltery-powered, energy
consumption must be kept to a minimum for longer life
time, Data aggregation strategies are used to save
resources, reduce energy consumption, and minimize
cxcessive network traffic. Lot of work has been
happening in this arca of energy usage during data
aggregation as energy usage and lifctime of a network is
the major factors which decide the efficiency of the
network. The transmission of redundant data also creates
worst cnergy usage because the redundant data are
generated periodically. Efficient data collection with
removed redundant data and less energy usage technique
is essential for the improved performance of a network as
a whole. .

Base
station

Target Sensors  Cameras

Cloud Storage

T

User/data analysis i
through ML i

0 A SR 11 R T Lt A I S T

Figure 1. Basic architecture of intelligent
surveillance system

The data aggregated [2] through aggregator node
reaches at base node and it can be further send to user end
through internet. As the surveillance is aperiodic work
and sensing has to be done in frequent interval, there will
be huge data generated through sensing process. This
large information is stored in cloud server and data

analytics is done in the data for effective prediction.

2. Background Work

The Existing Energy-efficient Routing Algorithfn to
Prolong [6] Lifetime is excellent technique for routing in

OEAI

large number of wireless sensor nodes, which is also
cfficient in terms of packet delivery ratio even though
nodes are in heterogeneous nature. But this algorithm
shows poor packet delivery ratio for a scalable network,
which also suffers from low throughput when network is
expanded to a large one. The data aggregation [7] support
for this algorithm is also a question as it equally depends
on the coverage and lifetime requirement of the network.

The mores distributed approach like Ant Colony
Optimisation can be utilised for effective data aggregation
as it also improves overall system performance but the
overhead in computational complexity is a matter of
concern as the frequent pheromone updating is demanded
by this protocol. Infrastructure based Data Gathering
Protocol (IDGP) [8] is solution for distributed approach
even though it demands huge computational power and
which also degrade system lifetime. The comparison of
this to protocol shows that data aggregation always create

"a trade off between lifetime and coverage similarly it also

create a trade off between computauona] power and
system performance.

Data aggregation always offers performance
degradation due to black hole nodes and multipath [12]
transmission. The presence of black hole node will ensure
that data are not received the destination node, which also
forwards wrong data to the destination. Multipath
lrangmission creates a lot of duplicate packets which also
become a reason for excess power [5] usage ultimately it
will degrade system lifetime.

The data aggregation technique that decreases a large
amount of broadcast is the most sensible application in
WSN. Innovative concealed data aggregation methods are
used to extensive homomorphic communal encryption
techniques. The data aggregation [15] and authentication
protocol, called DAA, incorporates fake data detection
with data aggregation and confidentiality. The Queen-
MAC protocol are used to schedule [21] the node wakeup
times, reduce the inactive listening and traffic and
increase the throughput as well as network lifetime.

In a heterogeneous environment of sensor nodes the
broadcast and multicast based algorithm also need special
attention [19] as it suffers from lot of power consumption
especially due to data link layer or link layer issues. The
modulation technique and demodulation technique used
along with multiplexing in the lower level, the type of
antenna for potver dlss1patlon etc will also create lot of
life time related issues. The approaches with hybrid
modulation and efficient encoding can solve the issues,
which can be also used for improving security in lower
layers.

The energy utilization is a major problem of wireless
sensor. The author introduced the effective alggrithm
based on signal coverage of effective co t&génon
There are two derived algonthni.a;a.\ﬁﬁéd’ to [20]

(;,.k\“ ,C_ ,""
(.("' \‘\Qu
\}.\\\h ,\E}ﬂ Endorsed Transactions on
P Energy Web
\l\ Online First

Scanned with CamScanner

\_h‘




Energy efficient data aggregation and improved prediction in cooperative surveillance system through Machine Learning and

guarantee local energy balanced consumption aseribed to
the deployment using multi-hop partition subspace
clustering algorithm. Second one coverage probability by
using distributed locating deployment based on efficient
communication coverage probability, As a result DLD-
ECCP protocol used to save the hardware resource and
energy utilization in wireless sensor network.

The wircless sensor nctworks are created by
associated sensors that each have the capability to gather,
process, and store ecological information in addition to
communicate with others through inter-sensor wireless
communication. The wircless sensor network used this
characteristic in broad level applications such as
ecological monitoring, battlefield observation, nuclear,
biological, and chemical (NBC) attack detection etc. The
critical are and common area are illustrious sufficiently.
The author introduced the approximation algorithm for
critical-square-grid coverage [21] and to be used to cover
the grid based area in entire network. As a result the
author provides the better resolution for critical-square-
grid coverage. R

The cluster scheduling and collision avoidance are
major problems of in large-scale cluster-tree wireless
sensor networks. The author introduced the Time-
Division Cluster Scheduling (TDCS) mechanism [22]
dependent on the cyclic expansion of Resource
Constrained  Project  Scheduling  with  Temporal
Constraints (RCPS/TC) for clustering tree wireless sensor
network with limited communication errors. The objective
to aspired all end-to-end deadlines of a predefined set of
time limited data flows as reduce the energy utilization of
the nodes by setting the TDCS period as long as probable.
Because of each cluster is active only once during the
time period. The end-to-end delay of an agreed flow may
span over various time periods when there are the flows
with reverse direction.

3. Energy efficient cooperative data
aggregation

3.1. Different types of data aggregation
process

Data aggregation is key performance deciding technique
in sensor nmetwork as it also depends on nature of the
routing algorithm used; the same will deeply affect the
network life time and coverage parameters. In order to
proceed with network aggregation, the sensor nodes can
route packets based on the data packet substance and
choose the next hop. The network layout separates data
aggregation mechanisms based on the routing protocol. In
wireless sensor networks, there are four different types of
data aggregation methods are used m i

Izr Ve ~ y
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Figure 2 shows various data aggregation methods
which are frequently used with sensor networks. These
techniques are ‘mainly compared with respect to lifetime
of a scnsor node, coverage and throughput or packet

delivery ration.

/ Tree Method

Data Cluster Method
Aggregalion —
Techniques ulti path Method

Hybrid Method

Figure 2. Various data aggregation methods

3.1.1 Tree based method

The tree-based method is useful for aggregation because it
allows you to create an aggregation tree. The tree is a
least spanning tree, with the base station acting as the root
and the sender nodes acting as the leaves. The data stream
starts with the leaves node awake and ends with the root
base station. The key disadvantages of this approach are
that wireless sensor networks are not immune to failure in
the event of data packet loss.

3.1.2 Cluster based method

In large-scale energy control sensor networks, it is
ineffective for sensors to broadcast data to the base station
in an unwavering manner, The cluster-based approach is a
hierarchical method that divides the entire network into
several cluster classes, Each cluster has a cluster head that
is chosen by the cluster members either by priority or
through an election algorithm. The cluster head is in
charge of aggregating data obtained from cluster members
nearby and broadcasting the result to the sink node. The
cluster heads may communicate directly with the sink
using cxtended range communication or multi-hopping
between cluster heads,

3.1.3 Multi path method

The downside of using a tree-based approach is that the
system's robustness is limited. To overcome this
limitation, a new method was developed that distributes
incompletely aggregated data to a single parent node in
the aggregation tree; a node can send data over multiple
paths. Every node has the ability 1o send data packets to
one or more of its neighbours. As a result, data packets
flow from the sender node to the sink node through
multiple paths, with several intermediate nodes in
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between. These techniques were used to make the device
more stable, but they added some additional overhead.

3.1.4 Hybrid method

The Hybrid method was able to distinguish between tree,
cluster-based, and multipath systems. In which the data
aggregation formation can be controlled based on the

cxact network location as well as a varicty of performance
data,

3.2, Data aggregation techniques with
energy conversion

The difference with the general hypothesis that sensing is
unrelated to energy consumption is that a hopeful class of
applications is basically sensing regulated. In reality, the
energy consumption of the sensing subsystem may not
only be associated, but it may also be better than the
radio’s or even better than the rest of the sensor node's

energy consumption. This can be applied to a variety of
factors, including

l. Power-starved transducers are sensors that need a lot

of power to complete their sampling mission.

2. High-level ratc and high-fevel resolution AD
converters are typically needed by sensors such as
acoustic and seismic transducers. The converters'
power consumption can be used to estimate the most
significant power consumption of the sensing
subsystem,

3. Active sensors are a new type of sensor that uses
active transducers to obtain data about the sensed
reality. In order to obtain information about the
experimental quantity, sensors must send out an
intrusive signal in this case.

4.  Purchase period is lengthy and the acquisition time
may be in the hundreds of milliseconds or level
seconds range. As a result, even if sensor power
consumption is limited, the energy devoted by the
sensing subsystem can increase,

3.3. Data aggregation techniques with
network lifetime

Battery-powered sensors can be used as long as they can
link collected data to a privilege node. Sensing and
communications decreased energy consumption [23, 24],
allowing for more effective power management an'd
scheduling. When ground access to the controllzd area is
not permitted, one alternative is to coordinate the sensors
remotely from a plane to observe a series of targets wnEh
well-known locations. A high sensor inhabitant density in
the drop zone will then be rewarded for overcoming exact
sensor location. This would increase the likelihood of the
goal coverage area being reached. For processing, the data
collected from the sensors is sent to an inner node.

2D EAl

3.4. Energy efficient and coverage

improved data aggregation and data
analytics

Figure 3 shows thc overall process involved in the system
where data from heterogeneous sensors are collected by
corresponding sensors with initial configuration there
could be traditional technique to improve lifetime of the
sensor [25] or coverage of the sensor. Now the collected
data will be sent to cloud storage through the internet.
This huge data collected [16, 22] from sensors can be ¢
used for prediction through any suitable machine learning
technique. The application of support vector machine as a
classification technique will improve overall system
performance as support vector classification is very
cffective on heterogeneous data with large number of
features. Support vector can yield high classification
accuracy as well as precision as it will increase the
dimensionality of features available, Now the end user

can get fruitful results on surveillance based on the
classification and prediction.

Data / information
eneraled by sensors

Revised schedulin
ith energy focus

RRevised scheduling
Ith coverage focus

ata collection with
improved coverage

pta collection with

improved lifetime

Clqud storage of data collected j

-
Suy%m veclor classification j

Prediction and information user ]

Figure 3. Energy and coverage improved data
aggregation

Even though the system yields quality output, still
system perforflance is poor due to poor handling of
sensors lifetime and coverage[9] parameters. The lifetime
and coverage always have a trade off as improving one
parameter will reduce the value of another parameter [10].
Now application of an effective scheduling [14, 17, 18] is
essential to schedule various sensors based on its
application and environment to yield good life time as
well as coverage [13] parameters. Particle Swarm
Optimization (PSO) is applied as an effective
optimization tool which can optimize both the coverage as
well as energy Usage according to the scenario,
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3.5. Particle swarm oplimization (PSO)

In order to further improve the Coverage and network
lifetime, Particle Swarm Optimization (PSO) [3] bascd
scheduling is essential where all the necessary parameters
are considered for optimization. PSQ jg utilized among
sensor nodes in he heterogencous network  where
cssential parameters of individual sensor are considered.
Once all particles are initialized with required value, an
iterative  optimization procedure is initiated and the
optimization will be done on sensors scheduling. Process
of PSO algorithm is shown in figure 4.

Input: An array of the population of particles from D
dimensions in a problem space

OQutput: Improved load balancing among sensor nodes
in WSN

Step 1:Begin
Step 2: For each particle
Step3:  Evaluate fitness function in D variables

Step 4: Compare each particle’s fitness cvaluation
with its ‘pbest*

Step 5: If current fitness value is better than
‘pbest?

Step 6: Save the current value as ‘pbest?

Step7:  EndIf

Step 8:End For

Step 9: Compare fitness evaluation with population’s
overall previous best

Step 10:If current value is better than ‘gbest’

Step 11: Save current vafue as ‘ghest’to
current particle’s array index and value

Step 12 End If

Step 13: Modify velocity and position of each particle,
Step 14: Repeat until stop condition is met

Step 15: End

Figure 4. Process of PSO optimization

Figure 4 illustrates the PSO based optimization [4] to
generate better scheduling of sensor nodes to improve
performance  without compromising  lifetime  and
coverage. Based on the fitness value of neighbour nodes
and other relevant parameters, the PSO-based approach
achieves effective scheduling for transmitting data
packets from source to destination, As a result, the
network’s  lifespan  and coverage are consciously
increased.

3.6. Support vector machines (SVM)

For both linear and nonlinear data, SVM is a reasonably
good classification [5] tool, The original training data is
transformed into a higher dimension using a nonlinear
mapping. With the new dimension, it searches for the
linear optimal separating  hyperplane (ie., “decision
boundary™). With an appropriate nonlinear mapping to a
sufficiently high dimension, data from two classes can

SOEAl
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always be separated by a hyperplane. SVM finds this
hyperplane using support vectors (“essential” training
tuples) and margins. The training can be slow in SVM but
accuracy is high owing to their ability to model complex
nonlinear decision boundaries. Hence SVM is uscd_ for
both classification and numeric prediction. SVM achieve
a classification or regression decision based on the value
of the linear combination of input features,

Figure 5 shows the general philosophy of SVM where
the goal is to Penerate mathematical functions that map
input variables to desired outputs for classification or
regression type prediction problems. First, SVM uses
nonlinear  kernel functions to transform non-lincar
relationships among the variables into lincarly scparable
feature spaces. Then, the maximum-margin hyperplanes
arc constructed to optimally separate different classes
from each other based on the training dataset. A
hyperplane is a geometric concept used to describe the
separation surface between different classes of things. In
SVM, two pardllcl hyperplanes are constructed on each
side of the separation space with the aim of maximizing
the distance between them, A kernel function in SVM
uses the kernel trick (a method for using a linear classifier
algorithm to solve a nonlincar problem)

Figure 5. General philosophy of SVM

4. Experimentation and performance
evaluation

4.1. Metric evaluation of data aggregation in
wireless sensor network

Maximum Amount Shortest Path (MASP) is a data
gathering and  collection technique  that increases
throughput while lowering €nergy consumption to
maximize sensor node allocation.  With MASP and
Shortest Path Tree (SPT), the maximum amount shortest
path decreases €nergy consumption while increasing
throughput. The Energy-efficient Routing Algorithm 1o
rolong Lifetime (ERAPL) [6) routing protocol is used to
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save energy and extend the network's lifetime. This
protocol uses with Data Gathering Sequence (DGS), used

to avoid shared transmission and loop transmission
between nodes.

Responding  to  continuous querics  using  data
aggregation in lively data sets is the low-cost level 7
with scalable technique. The query cost model can be
used to estimate the number of messages needed to satisfy
the incoherency limits sct by the source. The data
collection route for sink node uses an Infrastructure-based
Data Gathering Protocol (IDGP) [8]. The K-hop relay
method is used to route data to a mobile sink node with
the fewest number of hops possible. The data gathering
protocol outperformed the others in terms of fewer hops
and a shorter data gathering route to the sink node.

High probability's data distribution mechanism avoids
the black holes created by these attacks. The arbitrarily
multipath routes are generated using this mechanism [12].
The routes that have been developed are also extremely
dispersive and energy cfficient, allowing them to avoid
the black whole attacks. This mechanism used to the
optimization with reduce the energy level and to provide
the security control.

To mitigate the effects of interference, combine
scheduling with broadcast power management. The power
regulation aids [5] in shortening the schedule length as
compared to single frequency scheduling, Broadcasting
on different frequencies is more professional.

4.2. Energy and lifetime parameter in
sensor network

The combine-skip-substitute (CSS) method is used to find
the optimal solution in small range of the lower bound.
The combine-skip-substitute schemes are used to achieve
the efficiency and correctness. The Data Routing for In-
Network Aggregation (DRINA) [11] is used to reduce
number of messages for conception a routing tree. This
method maximizes the number of overlapping routes,
high data aggrcgation, reliable transmission and data
aggregation technique.

To schedule node wakeup times, minimize inactive
listening, traffic, and increase latency, distribution ratio,
and [21] network lifetime, an adaptive quorum-based
MAC protocol is used. The optimal routing and data
aggregation scheme are used achieved to enhance the
lifetime of network as well as optimizing data aggregation
and routing. The optimal routing and data aggregation
methods to reduce the data traffic level as well as increase
the network lifetime.
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Figure 6. Performance measure on packet delivery
* ratio

The performance measures of network are carried out
using simulation tool where prototyping of nctwork is
done with various types of nodes/ heterogenous
parameters. The figure 6 shows performance of network
in terms of packet delivery ratio for a varying number of
nods® The performance is measured with scheduling using
Particle Swarm Optimization (S-PSO) and scheduling
using without Particle Swarm Optimization (S-WPS0).
Scheduling with PSO offers always cfficient packet
delivery ratio compared with scheduling without PSO.
Aathe number of nodes varies the PSO-based scheduling
is still effective and the same is able to provide stable
packet delivery ratio.

Table 1. Measure of load balancing efficiency

Nod *  Load Balancing efficiency in terms
ode of load balancing factor (%)

density 5550 S-NPSO
10 59.35 48.15
20 62.45 5125
30 68.55 57.35
40 7235 61.15
50 80.00 64.24
60 7885 53.45
70 80.25 70.05
80 82.13 71.08

Table 1 is the load balancing performance measure
with respect to scalable networks. The load balancing
efficiency is calculated with and without PSO based
optimization and scheduling.

S
ANt ‘;:_‘&2:»"
. ‘A\Y @,u
?S\q\a ~%
? & (Gt‘ %

e
N
\‘\3-‘»\ ) EAl Endorsed Transactions on
Energy Web
Online First

Scanned with CamScanner



T

Energy cfficient data aggregation

and improved prediction in cooperative surveillance system through Machine Learning and
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Figure 7. Load balancing efficiency of various nodes

Figure 7 shows the graph plotted with reference to load
balancing efficiency of the network. As the network is
heterogencous and large, the performance measure on
load balancing is important and the same shows the
overall network performance, which also indirectly
contribute to the computing performance or the
computational requirement of the network and (he same
parameters also affect the lifetime of the network. It is
evident from the graph that the PSO based scheduling
could attain excellent load balancing efficiency compared
with the traditional technique and there is almost 20%
improvement in performance for a varying number of
nodes with heterogeneous nature.

Table 2. Classification overview

Correctly Classified Instances 5433 8432%
Incorrectly Classified Instances 1010 15.67%
Kappa statistic 0.4057

Mean absolute error 0.1596

Root mean squared error 0.2512

Relative absolute error 28.8354%

Root relative squared error 12.8465 %

Total Number of Instances 6443

Classification on data acquired from the
heterogencous sensors is pre-processed and classified
using Support Vector Machine (SVM) for effective
prediction. The performance of classification need to be
measured as it utterly affects overall system performance
and the same is essential for improved prediction. The
performance of the classifier is measured using Weka tpol
where the collected data is converted Attribute 1
File Format (ARF).

<OEAl
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-

Table 3, Detailed accuracy of SVM

TP Rate FP Rate Precision

0.83] 0.098 0.786

0.902 0.469 0.881
Weighted ) 426 0292 0.820
Avg,

Table 3 shows the SVM based classification summary
which cnables us to evaluate various parameters like
classification accuracy, overhead etc. Table 3 gives a
detailed analysis on classification with measure on
parameters like True positive (TP), False Positive (FP)
and precision.

5. Conclusion

Autonomous nature of cooperative surveillance system is
cssentia) due to current covid pandemic situation. a
surveillance system with heterogeneous sensors always
perform poor duce to lack of efficient data aggregation
technique. The data aggregation through scheduling of
heterogeneous sensors with particle Swarm Optimization
technique could achieve excellent performance in terms of
packet delivery ratio and network throughput. The
performance measures also shows thal the efficient
scheduling achieved improved load balancing which also
reduced computational complexity of a system and
ultimately improved the life time of the system. The
autonomous surveillance system always demands for
prediction based on the huge data collected, the
application of classification techrique like support vector
offer improved prediction based on available data
features. The dimensional expansion on data features
could improve classification accuracy even though it
slighlly increased the classification overhead. the
application of PSO -based scheduling on heterogeneous
sensors made the surveillance system Cooperative and the
application of SVM based classification improved the
system learning approach and the system became true
autonomous,

References -

[1] J. Yan, R. Qiao, L. Tang, C. Zheng and B. Fan, "A fuzzy
decision blised WSN localization algorithm for wise
healthcare,” in China Communications, vol. 16, no, 4, pp.
208-218, April 2019, doi: 10.12676/j.cc.2019.04.016.

[2] R. Nagesh, S. Raga and S. Mishra, "Elimination of
redundant data to enhance wireless sensor network
performance using  Multi  level  data aggregation
technique,"2019  10th  International Conference  on
Computing, Communication and Networking
Technologies (ICCCNT), Kanpur, India, 2019, pp. 1-5,
doi: 10.1109/ICCCNT45670.2019.8944647.

EAIl Endorsed Transactions on
Energy Web
Online First

Scanned with CamScanner



Neethu Marla John et al,

(3]

[4)

151

(6]

g

(8]

(9]

[10]

[

[12]

(13]

[14)

[15]

[16]

(17]

[18]

Q. Zhao and C. Li, "Two-Stage Multi-Swarm Particle
Swarmm  Optimizer for Unconstrained and Constrained
Global Optimization," in IEEE Access, vol, 8, pp. 124905-
12492_7. .2‘020, doi: 10.1 109/ACCESS.2020.3007743.

Y. Xiacjing, J. Qingju and L. Xinke, "Center Particle
Swarm  Optimization Algorithm," 2019 |EEE 3rd
lnforrnalion Technology, Networking, Electronic and
Au.lomnlmn Control Conference (ITNEC), Chengdu,
China, 2019, p. 2084-2087, doi:
10.11091TNEC.2019.8729510.

S. Yang, W. Min, L. Zhao and Z. Wang, "Image Noise
Reduction via Geometric Multiscale Ridgelet Support
Vector Transform and Dictionary Learning,” in IEEE
Transactions on Image Processing, vol. 22, no. 11, pp.
4161-4169, Nov. 2013, doi: 10,1 109/T1P.2013.2271114.
Yi-hua Zhu, Wan-deng Wua, Jian Pan and Yi-ping Tang,
“An encrgy-efficient data gathering algorithm to prolong
lifetime of wircless sensor networks,”  Computer
Communications., Elsevier Joumnal,, 2010
Rajeev Gupta, and Krithi Ramamritham, “Query Planning
for Continuous Aggregation Queries over a Network of
Data Aggregators”, IEEE Transactions on Knowledge and
Data Enginecring, Vol. 24, No. 6, June 2012

Jang-Ping Sheu, Prasan Kumar Sahoo, Chang-Hsin Suand
Wei-Kai Hue, “Efficient path planning and data gathering
protocols for the wircless sensor network”, Computer
Communications, Elsevier Joumal, 2010

Tao Shu, Marwan Krunz, and Sisi Liu, “Secure Data
Collection in  Wireless Sensor  Networks Using
Randomized Dispersive Routes,” IEEE Transactions on
Mobile Computing, Vol. 9, No. 7, July 2010

Ozlem Durmazincel, Amitabha Ghosh, Bhaskar
Krishnamachari, and Krishna ant Chintalapudi, “Fast Data
Collection in Tree-Based Wireless Sensor Networks”,
IEEE Transaction on Mobile Computing., 2012

Leandro Aparecido Villas, Azzedine Boukerche, Heitor,
“DRINA: A Lightwcight and Reliable Routing Approach
for In-Network Aggregation in Wireless Sensor
Networks", IEEE Transactions on Computers, Vol. 62, No.
4, April 2013

Yuan, Zhan, Wang, “Data Density Cormrelation Degree
Clustering Method for Data Aggregation in WSN”, IEEE
Sensors Journal, Vol.14, No.4 , April 2014

Bhasker, “Genetically derived secure cluster-based data
aggregation in wireless Sensor networks”, IEEE
Transaction on Information Security, Vol. 8No.l, Jan.
2014

Habib, Marimuthu, “Data aggregation at the gateways
through sensors' tasks scheduling in wireless sensor
networks™, IEEE Transaction on Wireless Sensor Systems,
(Volume: 1,Issue: 3), September 2011

Suat Ozdemir, Hasan and Cam, “Integration of False Data
Detection with Data Aggregation and Confidential
Transmission in Wireless Sensor Networks”, IEEE/ACM
Transactions on Networking, Vol. 18, No. 3, June 2010 )
Hongxing Li, Chuan Wua, Qiang-Sheng Hua and Francis,
*Latency-minimizing data aggregation in wircless sensor
networks under physical interference model”, Jounal of
Elsevier, AdHoc networks, 2014 _
Sabrina Sicari, Luigi Alfredo Grieco, Gennaro Boggia,
“Dynamic Data Aggregation Scheme for Privacy Aware
Wireless Sensor Networks™, Journal of Elsevier, 2012

Xiao Hua Xu, Xiang-Yang Li, Peng-Jun Wan, and Shao

Jie Tang, “Efficient Scheduling for Periodic Aggregation ~

Queries in Multihop Sensor Networks”, 1EEE/ACM
Transactions on Networking

O EAI

D

[19] Koushik Sinha, Bhabani Sinha and Debasish Datta, “An

(20]

[21]

(22)

[23)

[24)

(25)

Energy-Efficient Communication Scheme for Wireless
Networks: A Redundant Radix-Based Approach”, IEEE
Transactions on Wireless Communications, Vol. 10, No. 2,
February 2011

Gao, Xiang, Vangq, Yintang, Zhou, Duan, “Coverage of
communication-based sensor nodes deployed location and
energy efficient clustering algorithm in wireless sensor
network”, Journal of Systems Engineering and Electronics,
Vol. 21, No.4, Aug. 2010

Wei-ChichKe, Bing-Hong Liu and Ming-Jer Tsai,
“Efficient Algorithm for Constructing Minimum Size
Wireless Sensor Networks to Fully Cover Critical Square
Grids™, IEEE Transactions on Wireless Communications,
Vol. 10, No. 4, April 2011

Hanzalek, *Jur¢ik, “Energy Efficient Scheduling for
Cluster-Tree  Wircless Sensor Networks With Time-
Bounded Data Flows: Application to IEEE
802.15.4/ZigBee”, 1EEE Transactions on Industrial
Informatics, Vol. 6,No, 3, Aug. 2010

Haibo Zhang, Hong Shen, “Balancing  Energy
consumptiom to Maximize network lifetime in data
gathering sensor networks”, IEEE transactions on parallel

and distributed systems, Vol. 20, No. 10, Oct 2009

Gholam Hossein Ekbatanifard, Reza Monsefi, Mohammad,

Yaghmaee, Seyed Amin Hosseini, “Queen-MAC: A

quorum-bastd energy-efficient medium access control

protocol for wireless sensor networks,” Computer

Networks, Elsevier Joumnal, 2012

Abdel  Salam,Olariu, “Toward  Adaptive Sleep

Schedules foron  balancing encrgy  consumption in

Wireless Sensor Network”, ~ IEEE Transactions on

Computers, Vol. 61,No. 10, Oct. 2012

we
&
N
O,
\3()\'&()"-1 v
A O
ALY o
Vo e

2V
e .e}e EAl Endorsed Transactions gn

Energy Web
Onling First

Y

e ——

Scanned with CamScanner



ISSN 2320 - 2602
Volume 9 No.7, July 2020

International Journal of Advances in Computer Science and Technology

Available Online at http://www.warse.org/IJACST/static/pd [/file/ijacst08972020.pdf
https://doi.org/10.30534/ijacst/2020/08972020

An Enhanced Application for Nutrition Intake
Detection using Deep Learning and IoT

Akshatha Prabhakaran', Amrutha Surendran®, Anjali K Rejive’, Anjana Babu',Neethu Maria John®
;B.Tech student,India,akshathap09 @gmail.com, R Tech student, India,amruthasure 12@gmail.com,
B.Tech student,India,anjalirejive98@gmail.com, *B.Tech student,India,anjana.babu9cse@gmail.com,
5 Assistant Professor, India,neethu john01@mangalam.in

ABSTRACT particular food. Hence, the weightage and weight

indicated as (xland x2) given as data set is checked
against the values of weight and weightage of the
given food. For this, we use decision tree regression

Now-a-days our world relays more or less on junk food.
Due to the practice, many health issues have been
reported in the recent past. This occurs mainly due to which is one type of predictive problem solving
poor nu_muon. Hence ensuring proper nutritional intake method under machine leamning. The regression tree
: the dire need of the hour. Maintaining a perfect dict, adlows output as intcger values out of continuous input
elps in improving the overall well bemg, also-aids in variables. Thus, the y value corresponding to the x1
ﬁghtmg ma]r}utrlllon ar!d reduces the risk of chronic and x2 values is obtained which gives the final output,
illness and diseases. This paper presents an loT based that is, the particular nutritional value contained in the
application for sensing nutritional intake using deep food item.
leaming techniques which is fully automated. For this, a
deep learning is used. It is a convolution neural network.
It contains 2 or more layers performing data
transformation. YOLO and clarifia algorithms are used
here. This electronic product comprises of Wi-fi enabled ==
sensors to quantify the nutrients contained in the diet
wherein a camera is used to capturc the food items, i
which serves as the input to the sensors. The user can Request
also input details regarding his /her ailments so as to 3
receive suggestions about the captured food items; that nuttibon prediction system
is, whether the meal is appropriate to the user. A smart
phone application to retrieve all the nutritional data [
about the food ingredients. Here, an IoT platform is ;
used to analyse and store the sensed information. I

Image module |

classificabion module |

Key words : Internet of Things (loT), Consumer l erT———" ]
Electronics, Smart Healthcare, Smart Home, Food Li L
Monitoring, Nutrition Monitoring. )

1.PROPOSING SYSTEM

This paper deals with an IoT system incoperated with data
deep learning algorithms so as to monitor the nutrient
intake as per the given input item..This system can be
deployed either using software or along the support of
hardware components. Here, we use pi-cam, load
sensor and the microcontroller named Raspberry pi as . .
hardware component. For montoring the value of a Figure 1: System architecture
food item say, an apple, the image captured by the pi-

cam is served as one of the input. This image is

processed by the Raspberry pi and is sent as the mail

of the intended user. The second input is the value of

the weight of the item as calculated by the load sensor.

Now the dimension or character recognition is done by -

a library called load encoder which gives an integer

value which is characterised as the weightage of the
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2. RELATED WORKS

Rescarch on existing caloric intake using the concept of
proportionality of food bite count to the caloric intake. A
micro clectro mechanical gyroscope was used to track
wrist motion (equal to bite count) which turned out to be
innccurate and insensitive during uncontrolled meal
sittings. it was affordable and convenient. However, it
was more prone to crror while an individual tries to
examine caloric intake due lo varying serving sizes
[11.Rescarch on food image classification using multiple
kemel leaming was used to cstimate weight of food
items by combining image features to determine the
type. However, practically it failed to show high
performance [2]). Rescarch on smart log addresses the
low performance of the existing systems, which uscs
deep leaming mechanisms to predict nutritional data of
future meals. This system involved a weighing scnsor lo
sense the weight of the input. However, it does not give
any information whether the meal can be consumed by
the user or individual using it which makes the system
less persuasive [3).Rescarch on personaliscd nutrition by
prediction of glycemic response, it analysis the blood
sugar level and obesity of the food intake by the person.
connected to fevice which takes blood sugar level in
cach 5 minutes for an entire week and they uses a
mobile app which records all the action of the person.
Using all data an algorithm is generated to predict the
blood sugar level according to the intake of the food Uy
the disciplines. Using this prediction a good dict plan is
given to the disciplines. This makes life to become
healthier and changes the lifestylc[4]. This paper deals
with a fully automated loT system to dctermine the
nutrition intake of a diet using a 5 layer perceptron layer
neural network and Baysian nctwork which comes under
deep learning techniques .The syslem uses a cellular
phone camera to capture the images of the input diet
which is then sensed using different Wi-fi enabled
sensors 1o sense the nutrient content which is then
analysed and stored for future predictions with the aid of
deep leaming. This system also supggests if the food item
is appropriate for the user as per his health conditions.
The information is stored in cloud for analysis and
storage for references. The system is highly convenicnt
and affordable. ' '

3. EXPERIMENTAL ANALYSIS

A)  Data acguisition of nutrition detector

Data acquisition for the nutrition detector consists of
some hardware and software designs. Raspberry pi,
Raspberry pi cam, load cell, HX711 are some of the
hardware components.

Raspberry pi is a latest model with 64 bit quad- core

processor, dual band with 2.4 GHz and 5 GHz of

wireless LAN, faster ethernet etc. it is small and

powerful. ie, it act as a small computer all the nutrition

value of the food item are stored in the Raspberry pi.In
i ig connected to
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the load cell and camera module, Load cell is used to
measure the weight of the food item. Raspberry pi cam
which is known as camera module is uscd to capture
the image of the food item. Here the nutrition value is
predicted on the basis of image captured by the pi cam.
the nutrition valuc of 50+ items are stored in the
Raspberry pi. ‘ :

S T e

Figure 2: Raspberry Pi

Load cell is the one of the most basic and important
component in the proposed system. It is a type of
transducer. It converts a force into electrical signal
which can be measured and standardized. The signal
changes depends up on the force applied on the load
cell. Here we use load to measure the weight of the food

Figure 3: Load cell

item. Tt is made up of aluminium alloy and it is capable
of to take the reading upto 1 Kg. there are many types
load cell. For eg: strain gauge, pneumatic etc,

Raspberry pi camera module V2 is a high definition
image capturing device with 8 megapixel sony IMX219
image sensor. It uses CSI interface designed specially
for cameras. This can be used for various other
applications. Raspberry pi camera supported with
raspberry pi and jetson nano. ’

79 .
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Figure 4: Camera module

HX711 is a dual channel 24 bit precision and A/D
pressure sensor load cell amplifier. This is connects the
load cell and raspberry pi. It act as a amplifier. When
the load cell measures the weight of the food item, it is
converted in the electrical signal. This may not be
accurate, sometimes it varies also. To get an accurate
value we use HX711, this retrieves the output from the
load cell the it performs amplification and produce
accurate weight measurement of the food item. The
produced output is given to the Raspberry pi module
and obtains the nutrition value of the corresponding
food item.

Figure 5: HX711

Software technologies

In our proposed system we use some software
technologies:

e  Machine learning

e Deep leaming

e Programming language: python
e JoT

Machine learning is one of the application of artificial
intelligence. It introduces the ability to leam
automatically about the system.

Machine learning is a specified algorithm which builds a
mathematical model based on training data. Machine
learning is used to make prediction or decision by
studying the previous data or a system. Machines are of
3types: :

Supervised learning is used to built a mathcmatical
model from set of data which contains both input and
output. Supervised learning means learning is done by
the training a data set which as an input and desired
output. Simple example is teacher teaches he student.
There are 2 types of supervised leaming algorithms ie,

/) -
MNGAU“H ’315{: !

1

classification algorithm and regression algorithm.
Classification algorithm is used to predict a set of value.
Regression algorithm is used 1o predict multiple values
for a set of data. In unsupervised learning also
mathematical model is built from data set which
contains only input. Clustering and association are the
methods used for unsupervised lcarning. The goal of 'thc
unsupervised leaming is to predict the model by learning
more about the given data input.

There is no comrect answer and no supervisor. In
reinforcement learning the prediction of a model is done
by predicting the output of a data, which has no
environment or a state, It hscs dynamic programming
technique. It does not assume the exact mathematical
model,

Deep learning is another subset of artificial intelligence.
Artificial neural networks are used in modem deep
learning. Deep lcarning means the data transformed into
number of layers: It can be constructed using greedy
layered method. Unsupervised learning tasks use more
deep leamning methods. There are many applications

such as image recognition, visual art processing, natural ’

language processing.

Python is a high level programming language, open
source, objects oriented, interactive language. It contains
classes, data types, modules and interfaces to many
system calls and libraries. Python is used widely in
machine learning.

It is very easy to learn but it is slower than other
languages. The capacity of data handling is large. In our
proposed system pandas and MatPlotlib libraries are
used. MatPlotlib is a python library with numerical
mathematic expression NumPy. Pyplot is a module that
has a MATLAB like interfices. NumPy means
numerical python. It has N-dimensional array objects
and sophisticated function. Eg: linear algebra, matrices.
Pandas is a open source data, fastest, manipulation tool.
itis another kind of library.

B) Analysis of data in nutrition detector

In nutrition detector, to provide a efficient nutrition
value prediction we use YOLO algorithm (you only
look once). It is an object recognition algorithm and its
main function is image classification. There are many
images or objects, it should be classified using object

recognition. To perform object recognition few steps
are should be followed:

1. Classify the image: the first important step is to
classify the object. When the object image is displayed

it should be identified and perform classification
method.

2. Location of object: when the object is classified the

next step is to identify the location of the object that
were it is placed. Sometimes there will be multiple

80
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objects in the image by this information appropriate
action should be taken.

3. Detection of object: when the object location is
identified next is to detect the object. For detection
here we use a tool known as bounding boxes, It use to
sclect only the particular image and by this image the
object is detected.

C) Model testing

In our proposed systern we have imported some python ’
libraries. It also an API interface Pandas, Scaborn and
MatPlotlib. Which is casy to perform. Here we import
label encoder from the library SkLean. Tt is used to
convert the catogarical values ie, the objcct name
intoin integers. Run the label encoder and stores the
labels. Input the data ie, attnbutes it will be stored. We
can check information of the stored data. This is
known as data preprocessing. Now the categornical
values are converted into integer. The integer values
are stored in array.
Total Nutrition: €0.996

Cholestrol: 0.0

Calories: 0.0 ¢

Sugar: 0.03519

Protein: 60.996

Calcium: 0.0
Saturated Fats: 0.0

B £ gra 10w 18 Bes The 97800 f Dhe aetea Calorles el Yhe mavlass dayed
=

07—

Figure 6: Output

Next we perform data classification. From library
SkLearn.Tree we import decisiontreeRegressor to
predict the object.

1t is use predict more Y value by imputing 2 X values.
The predicted output is stored as Y value and object
name is stored as X value. In machine learning to train a
data set, it should be splitted as 80% to training and 20%
for testing. This is known as train test split method.

4.RESULT

This diet monitoring system helps fitness freaks or
patients in determining tha calorie intake of the diet by
" providing all the nutrient content information or about
the calories contained in the particular diet. Rather it
also provides an entire sophisticated graph structure
containing all the statistical information so as to check
whether the entire diet plan was an ideal one or not. This
system makes greats use of the machine leamning and
IoT techniques the process of classification of the food
consumed with the aid of decision tree regression
methods etc.

Akshatha Prabhakaran ef al ., International Journal of Advances in Computer Science and Technology, 9(7), July 2020, 78 — 81

5.CONCLUSION

Here we presented a healthified nutrition prediction
design. The design is highly ecfficient with diet
monitoring. The algorithmis used to implement the
nutrition detector is decision tree regression algorithm
and clarify algorithm. Using the image nutrition value is
detected the picture is passed through raspberry pi and
to the loader sensor .the loader sensor defines the wait of
the corresponding input. The weight and weightage
value is compared with the value that stored in the
dataset using dctision trcc regression algorithm. It
provides the accurate nutrition value. This design
becomes essential to our improves lifestyle. Tt provides
to maintain a good diet in our day to day life.
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1. Introduction

The sensors in a surveillance system is a form of ad hoc
network, consisting of light-weighted wireless nodes
known as sensor nodes that sense environmental
conditions in various forms like pressure, temperature,
fire, movement, image etc. The data apgregation from
these large number of sensor nodes are tedious task in
terms of computational power and energy usage due to
the heterogeneous nature of sensors. The cooperation
among sensors is important for effective data aggregation
among sensors during required time intervals. All the
sensors are expected to send their data to based node
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periodically. The surveillance sensor system is having
application like climate monitoring, building monitoring,
physical condition monitoring, defense monitoring etc.
But this huge ngtwork always suffers from limitations [1]
like resources, storage capacity, memory, computational
power etc.

Fig 1. Shows the general structure of intelligent
surveillance system where all types of sensor nodes in the
network is interrelated with each other or communicating
via transitional sensor nodes. Sensor nodes that generate
data analyze and broadcast sensed data packets to sink
nodes based on their sensing mechanisms. Since the base
station can be sgt up very far away from the sensor nodes,
this method is fundamentally straight distribution. The
energy utilization of data aggregation is more crucial for
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nodes which is very far from base station s this kind of
nodes necd to broadcast data over a long distance ,this
problem can be solved by classifying nodes such a way
that agpregator [2] node and collection nodes. Hence, not
all the nodes will broadcast rather only few nodes will
transfer data to base station other nodes only collect the
data,

Since the majority of sensors used in networks are
resource-constrained and  battery-powered, energy
consumption must be kept to a minimum for longer life
time. Data aggregation strategies are used to save
resources, reduce encrgy consumption, and minimize
excessive network traffic. Lot of work has been
happening in this arca of energy usage during data
aggregation as energy usage and lifetime of a network is
the major factors which decide the efficiency of the
network. The transmission of redundant data also creates
worst energy usage because the redundant data are
generated periodically. Efficient data collection with
removed redundant data and less energy usage technique
is essential for the improved performance of a network as
a whole. .

Sensors Cameras

Cloud Storage

Target

" Uscr/data analysis |
through ML
Figure 1. Basic architecture of intelligent
surveillance system

The data aggregated [2] through aggregator node
reaches at base node and it can be further send to user end
through internet. As the surveillance is aperiodic work
and sensing has to be done in frequent interval, there will
be huge data generated through sensing process. This
large information is stored in cloud server and data
analytics is done in the data for effective prediction.

2. Background Work

The Existing Energy-efficient Routing Algorithm to
Prolong [6] Lifetime is excellent technique for routing in
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large number of wireless sensor nodes, which is also
cfficient in terms of packet delivery ratio even though
nodes are in heterogeneous nature. But this algorithm
shows poor packet delivery ratio for a scalable network,
which also suffers from low throughput when network is
expanded to a large one. The data aggregation [7] support
for this algorithm is also a question as it equally depends
on the coverage and lifetime requirement of the network.

The more distributed approach like Ant Colony
Optimisation can be utilised for effective data aggregation
as it also improves overall system performance but the
overhead in computational complexity is a matter of
concemn as the frequent pheromone updating is demanded
by this protocol. Infrastructure based Data Gathering
Protocol (IDGP) [8] is solution for distributed approach
even though it demands huge computational power and
which also degrade system lifetime. The comparison of
this to protocol shows that data aggregation always create
a trade off between lifetime and coverage similarly it also
create a trades off between computational power and
system performance. -

Data aggregation always offers performance
degradation due to black hole nodes and multipath [12]
transmission. The presence of black hole node will ensure
that data are not received the destination node, which also
forwards wrong data to the destination. Multipath
transmission creates a lot of duplicate packets which also
become a reason for excess power [5] usage ultimately it
will degrade system lifetime.

The data aggregation technique that decreases a large

"amount of broadcast is the most sensible application in

WSN. Innovative concealed data aggregation methods are
used to extensive homomorphic communal encryption
techniques. The data aggregation [15] and authentication
protocol, called DAA, incorporates fake data detection
with data aggregation and confidentiality. The Queen-
MAC protocol are used to schedule [21] the node wakeup
times, reduce *the inactive listening and traffic and
increase the throughput as well as network lifetime.

In a heterogeneous environment of sensor nodes the
broadcast and multicast based algorithm also need special
attention [19] as it suffers from lot of power consumption
especially due to data link layer or link layer issues. The
modulation technique and demodulation technique used
along with multiplexing in the lower level, the type of
antenna for power dissipation etc will also create lot of
life time relattd issues. The approaches with hybrid
modulation and efficient encoding can solve the issues,
which can be also used for improving security in lower
layers.

The energy utilization is a major problem of wireless
sensor. The author introduced the effective algorithm
based on signal coverage of effective communication.
There are two derived algorithm are used, to [20]
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guarantee local energy balanced consumption ascribed to
the deployment using multi-hop partition subspace
clustering algorithm. Second one coverage probability by
using distributed locating deployment based on efficient
communication coverage probability. As a result DLD-
ECCP protocol used to save the hardware resource and
energy utilization in wircless sensor network.

The wireless sensor networks are created by
associatcd sensors that cach have the capability to gather,
process, and store ecological information in addition to
communicate with others through inter-sensor wireless
communication. The wireless sensor network used this
characteristic in broad level applications such as
ecological monitoring, battlefield observation, nuclear,
biological, and chemical (NBC) attack detection etc. The
critical arc and common area are illustrious sufficiently.
The author introduced the approximation algorithm for
critical-square-grid coverage [21] and to be used to cover
the grid based area in entire network. As a result the
author provides the better resolution for critical-square-
grid coverage. "

The cluster scheduling and collision avoidance are
major problems of in large-scale cluster-tree wireless
sensor networks. The author introduced the Time-
Division Cluster Scheduling (TDCS) mechanism [22]
dependent on the cyclic expansiom of Resource
Constrained  Project  Scheduling  with Temporal
Constraints (RCPS/TC) for clustering trec wireless sensor
network with limited communication errors. The objective
to aspired all end-to-end deadlines of a predefined set of
time limited data flows as reduce the energy utilization of
the nodes by setting the TDCS period as long as probable.
Because of each cluster is active only once during the
time period. The end-to-end delay of an agreed flow may
span over various time periods when there are the flows
with reverse direction.

3. Energy efficient cooperative data
aggregation

3.1. Different types of data aggregation
process

Data aggregation is key performance deciding technique
in sensor network as it also depends on nature of the
routing algorithm used; the same will deeply affect the
network life time and coverage parameters. In order to
proceed with network aggregation, the sensor nodes can
route packets based on the data packet substance and
choose the next hop. The network layout separates data
aggregation mechanisms based on the routing protocol. In
wireless sensor networks, there are four different types of
data aggregation methods are used mainly.

2 EAI

3

Figure 2 shows various data aggregation methods
which are frequently used with sensor networks. These
techniques are ‘mainly compared with respect to lifetime
of a sensor node, coverage and throughput or packet

delivery ration.
,\—/_\
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Data »! Cluster Method
Aggregafion N
Techniques ulti path Method

Hybrid Method

Figure 2. Various data aggregation methods

-
3.1.1 Tree based method

The tree-based method is useful for aggregation because it
allows you to create an aggregation trce. The tree is a
least spanning tree, with the base station acting as the root
and the sender nodes acting as the leaves. The data stream
starts with the leaves node awake and ends with the root
base station. The key disadvantages of this approach are
that wircless sensor networks are not immune to failure in
the event of data packet loss.

-

3.1.2 Cluster based method

In large-scale energy control sensor networks, it is
ineffective for sensors to broadcast data to the base station
in an unwavering manner. The cluster-based approach is a
hierarchical method that divides the entire network into
several cluster classes. Each cluster has a cluster head that
is choscn by the cluster members either by priority or
through an election algorithm. The cluster head is in
charge of aggregating data obtained from cluster members
nearby and broadcasting the result to the sink node. The
cluster heads may communicate directly with the sink
using extended range communication or multi-hopping
between cluster heads.

3.1.3 Multi path method
The downside of using a tree-based approach is that the
system's robustness is limited. To overcome this
limitation, a new method was developed that distributes
incompletely aggregated data to a single parent node in
the aggregatiorf tree; a node can send data over multiple
paths. Every node has the ability to send data packets to
one or more of its neighbours. As a result, data packets
i ender node to the sink node through
intermediate nodes in

with several
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between. These techniques were used to make the device
more stable, but they added some additional overhead.

3.1.4 Hybrid method

The Hybrid method was able to distinguish between tree,
cluster-based, and multipath systems. In which the data
aggregation formation can be controlled based on the
exact network location as well as a variety of performance
data.

3.2. Data aggregation techniques with
energy conversion

The difference with the general hypothesis that sensing is
unrelated to energy consumption is that a hopeful class of
applications is basically sensing regulated. In reality, the
energy consumption of the sensing subsystem may not
only be associated, but it may also be better than the
radio's or even better than the rest of the sensor node's
energy consumption. This can be applied to a variety of
factors, including

1. Power-starved transducers are sensors that need a lot
of power to complete their sampling mission.

2. High-level rate and high-level resolution AD
converters are typically needed by sensors such as
acoustic and seismic transducers. The converters'
power consumnption can be used to estimate the most
significant power consumption of the sensing
subsystem.

3. Active sensors are a new type of sensor that uses
active transducers to obtain data about the sensed
reality. In order to obtain information about the
experimental quantity, sensors must send out an
intrusive signal in this case.

4. Purchase period is lengthy and the acquisition time
may be in the hundreds of milliseconds or level
seconds range. As a result, even if sensor power
consumption is limited, the energy devoted by the
sensing subsystem can increase,

3.3. Data aggregation techniques with
network lifetime

Battery-powered sensors can be used as long as they can
link collected data to a privilege node. Sensing and
communications decreased energy consumption [23, 24],
allowing for more effective power management and
scheduling. When ground access to the controlled area is
not permitted, one alternative is to coordinate the sensors
remotely from a plane to observe a series of targets with
well-known locations. A high sensor inhabitant density in
the drop zone will then be rewarded for overcoming exact
sensor location. This would increase the likelihood of the
goal coverage area being reached. For processing, the data
collected from the sensors is sent to an inner node. i

D EAI

3.4. Energy efficient and coverage
improved data aggregation and data
analytics

Figure 3 shows the overall process involved in the system
where data from heterogeneous sensors are collected by
corresponding «scnsors with initial configuration there
could be traditional technique to improve lifetime of the
sensor [25] or coverage of the sensor. Now the collected
data will be sent to cloud storage through the internet.
This huge data collected [16, 22] from sensors can be e
used for prediction through any suitable machine learning
technique. The application of support vector machine as a
classification technique will improve overall system
performance as support vector classification is very
effective on heterogeneous data with large number of
features. Suppert vector can yield high classification
accuracy as well as precision as it will increase the
dimensionality of features available. Now the end user
can get fruitful results on surveillance based on the
classification and prediction.

Data / information
enerated by sensors

Revised scheduling
ith energy focus

Revised scheduling
ilh coverage focus

Jpta collection with D

pta collection with
improved lifetime i

mproved coverage

Clqud storage of data collected ]

g g

Su:(r:ort vector classification j

Prgdiction and information user j

Figure 3. Energy and coverage improved data
aggregation

Even though the system yields quality output, still
system performance is poor due to poor handling of
sensors lifetime and coverage[9] parameters. The lifetime
and coverage always have a trade off as improving one
parameter will reduce the value of another parameter [10).
Now application of an effective scheduling [14, 17, 18] is
essential to schedule various sensors based on its
application and environment to yield good life time as
well as coverage [13] parameters. Particle Swarm
Optimization (PSO) is applied as an effective
optimization to8l which can optimize both the coverage as
well as energy usage according to the scenario.
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3.5. Particle swarm optimization (PSO)

In order to further improve the coverage and network
lifetime, Particle Swarm Optimization (PSO) [3] based
scheduling is essential where all the necessary parameters
are considered for optimization. PSO is utilized among
sensor nodes in the helerogeneous network where
essential parameters of individual sensor are considered.
Once all particles are initialized with required value, an
iterative optimization procedure is initiated and the
optimization will be done on sensors scheduling. Process
of PSO algorithm is shown in figure 4.

Input: An array of the population of particles from D
dimensions in a problem space

Output: Improved load balancing among sensor nodes
in WSN ‘

Step 1:Begin
Step 2: For each particle
Step 3: Evaluate fitness function in D variables

Step 4: Compare each particle’s fitness evaluation
with its ‘pbest’

Step 5: If current fitness value is better than
‘pbest?

Step 6: Save the current value as ‘pbest’

Step 7: End If

Step 8:End For

Step 9: Compare fitness evaluation with population’s
overall previous best

Step 10:If current value is better than ‘gbest’

Step 11: Save current value as ‘gbest’to
current particle’s array index and value

Step 12: End If

Step 13: Modify velocity and position of each particle.
Step 14: Repeat until stop condition is met

Step 15: End

Figure 4. Process of PSO optimization

Figure 4 illustrates the PSO based optimization [4] to
generate better scheduling of sensor nodes to improve
performance without compromising lifetime and
coverage. Based on the fitness value of neighbour nodes
and other relevant parameters, the PSO-based approach
achieves effective scheduling for transmitting data
packets from source to destination. As a result, the
network's lifespan and coverage are consciously
increased. :

3.6. Support vector machines (SVM)

For both linear and nonlinear data, SVM is a reasonably
good classification [5] tool. The original training data is
transformed into a higher dimension using a nonlinear
mapping. With the new dimension, it searches for the

linear optimal separating hyperplane IE /decision
) 3 -'-.'.'. 0 a

boundary™). With an appropriate nonline
sufficiently high dimension, data from twq
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always be separated by a hyperplane. SVM finds this
hyperplane using support vectors (“essential” training
tuples) and margins. The training can be slow in SVM but
accuracy is high owing to their ability to model complex
nonlinear decision boundaries. Hence SVM is used for
both classification and numeric prediction. SVM achieve
a classification or regression decision based on the value
of the linear combination of input features.

Figure 5 shows the general philosophy of SVM where
the goal is to generate mathematical functions that map
input variables to desired outputs for classification or
regression type prediction problems. First, SVM uses
nonlinear kernel functions to transform non-linear
relationships among the variables into linearly separable
feature spaces. Then, the maximum-margin hyperplanes
are constructed to optimally scparate different classes
from ecach other based on the training dataset. A
hyperplane is a geometric concept used to describe the
separation surface between different classes of things. In
SVM, two pardllel hyperplanes are constructed on each
side of the separation space with the aim of maximizing
the distance between them. A kernel function in SVM
uses the kernel trick (a method for using a linear classifier
algorithm to solve a nonlinear problem)

Figure 5. General philosophy of SVM

4, Experimentation and performance
evaluation

4.1. Metric evaluation of data aggregation in
wireless sensor network

Maximum Anfount Shortest Path (MASP) is a data
gathering and collection technique that increases
throughput while lowering energy consumption to
maximize sensor node allocation. With MASP and
Shortest Path Tree (SPT), the maximum amount shortest
path decreases energy consumption while increasing
throughput. The Energy-efficient Routing Algorithm to
Prolong Lifetime (ERAPL) [6] routing protocol is used to
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save energy and extend the network's lifetime. This
protocol uses with Data Gathering Sequence (DGS), used
to avoid shared transmission and loop transmission
between nodes,

Responding to  continuous  queries using data
aggregation in lively data sets is the low-cost level [7]
with scalable technique. The query cost model can be
used to estimate the number of messages needed to satisfy
the incoherency limits set by the source. The data
collection route for sink node uses an Infrastructure-based
Data Gathering Protocol (IDGP) [8]. The K-hop relay
method is used to route data to a mobile sink node with
the fewest number of hops possible. The data gathering
protocol outperformed the others in terms of fewer hops
and a shorter data gathering route to the sink node.

High probability's data distribution mechanism avoids
the black holes created by these attacks, The arbitrarily
multipath routes are generated using this mechanism [12).
The routes that have been developed arc also extremely
dispersive and energy efficient, allowing them to avoid
the black whole attacks. This mechanism used to 4the
optimization with reduce the energy level and to provide
the security control.

To mitigate the effects of interference, combine
scheduling with broadcast power management. The power
regulation aids [5] in shortening the schedule length as
compared to single frequency scheduling. Broadcasting
on different frequencies is more professional.

4.2. Energy and lifetime parameter in
sensor network

The combine-skip-substitute (CSS) method is used to find
the optimal solution in small range of the lower bound.
The combine-skip-substitute schemes are used to achieve
the efficiency and correctness. The Data Routing for In-
Network Aggregation (DRINA) [11] is used to reduce
number of messages for conception a routing tree. This
method maximizes the number of overlapping routes,
high data aggregation, reliable transmission and data
aggregation technique.

To schedule node wakeup times, minimize inactive
listening, traffic, and increase latency, distribution ratio,
and [21] network lifetime, an adaptive quorum-based
MAC protocol is used. The optimal routing and data
aggregation scheme are used achieved to enhance the
lifetime of network as well as optimizing data aggregation
and routing. The optimal routing and data aggregation
methods to reduce the data traffic level as well as increase
the network lifetime,
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The performance measures of network are carried out
using simulation tool where prototyping of network is
done with various types of nodes/ heterogenous
parameters. The figure 6 shows performance of network
in terms of packet delivery ratio for a varying number of
nods. The performance is measured with scheduling using
Particle Swarm Optimization (S-PSO) and scheduling
using without Particle Swarm Optimization (S-WPSO).
Scheduling with PSO offers always efficient packet
delivery ratio compared with scheduling without PSO.
Aathe number of nodes varies the PSO-based scheduling
is still cffective and the same is able to provide stable
packet delivery ratio.

Table 1. Measure of load balancing efficiency

Node <« Load Balancing efficiency in terms
of load balancing factor (%)

density

S-PSO S-NPSO
10 59.35 48.15
20 62.45 51.25
30 68.55 57.35
40 7235 61.15
50 80.00 64.24
60 . 7885 53.45
70 80.25 70.05
80 82.13 71.08

Table 1 is the load balancing performance measure
with respect to scalable networks. The load balancing
efficiency is calculated with and without PSO based
optimization and scheduling.
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Figure 7. Load balancing efficiency of various nodes

Figure 7 shows the graph plotted with reference to load
balancing efficiency of the network. As the network is
heterogeneous and large, the perforrnance measure on
load balancing is important and the same shows the
overall mnetwork performance, which also indirectly
contribute to the computing performance or the
computational requirement of the network and the same
parameters also affect the lifetime of the network. It is
evident from the graph that the PSO based scheduling
could attain excellent load balancing efficiency compared
with the traditional technique and there is almost 20%
improvement in performance for a varying number of
nodes with heterogeneous nature.

Table 2. Classification overview

Correctly Classified Instances 5433 84.32%
Incorrectly Classified Instances 1010 15.67%
Kappa statistic 0.4057 B
Mean absolute error 0.1596 .
Root mean squared error 0.2512

Relative absolute error 28.8354 %

Root relative squared error 12.8465 %

Total Number of Instances 6443

Classification on data acquired from the
heterogencous sensors is pre-processed and classified
using Support Vector Machine (SVM) for effective
prediction. The performance of classification need to be
measured as it utterly affects overall system performance
and the same is essential for improved prediction. The

performance of the classifier is measured using Weka tool . __
where the collected data is converted Attribute Relation ™

File Format (ARF).

O EAl

Particle Swarm bascd optimization

Table 3. Detailed accuracy of SVM

TP Rate FP Rate Precision

0.831 0.098 0.786

0.902 0.469 0.881
Weighted g g6 0.292 0.820
A\’g. -

Table 3 shows the SVM based classification summary
which enables us to evaluate various parameters like
classification accuracy, overhead etc. Table 3 gives a
detailed analysis on classification with measure on
parameters like True positive (TP), False Positive (FP)
and precision.

5. Conclusion

Autonomous nature of cooperative surveillance system is
essential due to current covid pandemic situation. a
surveillance system with heterogeneous sensors always
perform poor duc to lack of efficient data aggregation
technique. The data aggregation through scheduling of
heterogencous sensors with particle Swarm Optimization
technique could achieve excellent performance in terms of
packet delivery ratio and network throughput. The
performance measures also shows that the efficient
scheduling achieved improved load balancing which also
reduced computational complexity of a system and
ultimately improved the life time of the system. The
autonomous surveillance system always demands for
prediction based on the huge data collected, the
application of classification technique like support vector
offer improved prediction based on available data
features. The dimensional expansion on data features
could improve classification accuracy even though it
slightly increased the classification overhead. the
application of PSO -based scheduling on heterogeneous
sensors made the surveillance system Cooperative and the
application of SVM based classification improved the
system learning approach and the system became true
autonomous.

References

[1] J. Yan, R. ®ino, L. Tang, C. Zheng and B, Fan, "A fuzzy
decision based WSN localization algorithm for wise
healtheare,”" in China Communications, vol. 16, no. 4, pp.
208-218, April 2019, doi: 10.12676/j.cc.2019.04.016.

[2] R. Nagesh, S. Raga and-S. Mishra, "Elimination of
redundant data to enhance wireless sensor network

performance  using  Multi  level data aggrcgatioqx\g
n

-~ technique,"2019  10th  Inlernational . {onfer aEEF
Computing,  Communicatio \“Q}:% «q\“z&ﬁgrking
Technologies (ICCCNT), Kan \1;3{1;’@.029,19, . 1-5,
doi: 10.1 IO9/ICCCNT456@\@OI§)§{44647?"

. CRa

T ReR

EAIl Endorsed Transactions on
Energy Web
Online First

Scanned with CamScanner




ISSN

Volume 9 No.7, July 2020
International Journal of Advances in Computer Science and Technology
Available Online at hltp:waw.wnr-so.nrgIIJACST/slnticlp:lflﬁlclijncst09972020.pdf
https://doi.org/10.30534/ijacst/2020/09972020

RESULT PREDICTION SYSTEM USING MACHINE LEARNING

Megha S', Nitha Johny?, Raicy Ann Mammen’, Sandra M, Ms. Neena Joseph®
'Department of Computer Scierice, India, smeghad321@gmail.com
2 Department of Computer Science, India, nithajohny277@gmail.com
* Department of Computer Science, India, annraicy@gmail.com
4 Department of Computer Science, India, sandramprasanthS5@gmail.com
SFaculty Department of Computer Science, India, neena.joseph@mangalam.in

ABSTRACT

Higher cducation institutions are often very curious about the
success rate of the students throughout their study.
" Classification and prediction of student’s performance in
examination are the typical challenges for educators.
Machine lcarning is expected in the near future to provide
various venues and effective tools to improve the education in
general. The proposed system is an academic result analysing
and predicting software using machine learning algorithms.

The system is implemented as a Ul application. Datasets are.

processed in the TensorFlow framework. The datasct
containing internal exam marks, altendance percentage,
timely submission of assignments, previous semester
university result etc will be the input. The results can be
predicted as whether pass or fail for each subject. SVM
algorithms are used for processing the data and more accurate
result will be outputted. Front-end and back-end are
developed in Python language, where Flask is used in
front-end.

Key words: Machinc Learning, UI‘application, Sklearn,
Flask.

1. INTRODUCTION

Education is the cornerstone of the society. Hence every’

educational organizations intend to teach and train in a way
that each student can perform well. Inspite of having the
uniform platform to learn in schools or colleges, the
performance of students varies enormously. This can be
ascribed to difference in cognition level, mptivation levels
and factors. Now

environmental b/~ _increased
computational power it is also simpler to trai

various nuances of the teaching learning do

using machine learning to identify the performance of a
student. Machine learning has been successfully applied in
the domain of educational data mining (EDM) which
includes domains like performance prediction, student
modeling, analysis and visualization of student data,
recommendation system, student learning curve analysis etc.

Based on the past examination results and the class
assessments, it is possible to forecast the future development
of the students. It is a challenging and important as it involves
the large volume of data in educational databases and the
result could impact the futurc development of a young kid. A
good and accurate prediction can bring the benefits and
impacts lo stadents, educators and academic institutions.
Various types of data mining techniques have been used for
performance prediction from decades including Decision
Tree, Naive Bayes, K-Nearest Neighbor and Support Vector
Machine (SVM). However, with the rise of artificial
intelligence and deep learning application, and also using Al
engine such as Google TensorFlow for pattern recognition
has now been rising its importance.

Artificial intelligence in general, and, machine learning
(ML), in particular, has the potential to revolulionize
Science-Technology-Engineering-Math (STEM) education.
The main venues to improve education using ML algorithms-
based techniques include but are not limited to cases such as
1) customizable student learning experience; 2) student path
prediction; 3) better organization of learning content,
curriculum and learning process; 4) automatic and unbiased
grading system; 5) overall feedback on both students’ and
teachers’ performance; 6) suggested learning path; 7)
matching students and teachers; 8) educational experiments.
The model creates a solid foundation for the conceptual
modeling and software engineering of smart learning
analytics (SLA) systems that would have and actively use the
unique features of smarl university, smart education, and
smart classroom, including 1) adaptively, 2) sensing, 3)

2320 - 2602
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inferring, 4) anticipation, 5) self-learning,
self-organization. In this, we will investigate how to use
artificial intelligence and deep learning algorithm for pattern
recognition and correlation of assessment results. There are
also some more traditional data mining techniques that have
been used to predict student’s performance.

1.1 Machine Learning Overview

Machine leaming is a new approach to learn and analyze
complex and huge data. It is based on algorithms that can
learn from data without relying on the conventional
programming, i.c., rules-based programming. The primary
aim is to allow the machines like computers, etc., to learn
automatically without human intervention or assistance and
adjust actions accordingly [1]. It emerged individually as a
scientific discipline in the late 1990s as steady advances in

digitization and cheap computing power enabled data.’

Scientists have stopped building finished models and have
plunged into a novel adventure in training computers,
through which an unmanageable volume of data, and
complexity of the big data can be processed and analyzed
using the potentiality of machine learning. But, using
classical algorithm of machine learning, text is considered as
a consequence of keywords; instead, an approach based on
semantic analysis mimics the human ability to understand the
meaning of a text. Hence, machine learning is an emergmg
trend in the era of information technology.

1.2 Confusion Matrix Classifier

A confusion matrix is a summary of prediction results on a
classification problem. The number of correct and incorrect
predictions are summarized with count values and broken

down by each class. This is the key to the confusion matrix.”

The confusion matrix shows the ways in which your
classification model is confused when it makes predictions. It
gives us insight not only into the errors being made by a
classifier but more importantly the types of errors that are
being made. The number of correct and incorrect predictions
are summarized with count values and broken down by each
class. This is the key to the confusion matrix. Out of all
positive classes, how much we predicted correctly , it should
be as high as possible [2]. This matrix shows the ways in
which your classification model is confused when it make$
predictions. It gives an insight not only into the errors being
made by our classifier but more importantly the types of errors
that are being made. It is this breakdown that overcomes the
limitation of using classification accuracy alone. Confusion
matrix can be calculated by following process: 1) Test a

dataset or validate dataset with expected outcome values, 2)°

and 6),

83
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Make a prediction for each row in test dataset, 3) Predicts the
count from the expected outcomes.

Figure 1«

predicted pass predicted _lall

#l €3l Haf=ffmlF T

Figure 1: Confusmn Matrix ofour sysm.m

1.3 Support Vector Machine Overview

Support Vector Machine is a supervised machine learning
algorithm that can be used for both classification or
regression challenges. However, it is mostly used in
classification problems. In the SVM algorithm, we plot each
data item as a point in n-dimensional space with the value of
each feature being the value of a particular coordinate. Here in
this, we need not have to add this feature manually to have a
hyper-plane, the SVM algorithm has a technique called the
kernel trick. The SVM kernel is a function that takes low
dimensional input space and transforms it into a
higher-dimensional space. It does some extremely complex
data transformations, then finds out the process to separate

the data based on the output we have provided. The main "

reason for us to choose SVM as our algorithm as by the
reasons, 1) cffective in high dimensional space [3], 2) it is
effective as in our case we have more number of dimensions
than number of samples, 3) memory efficient as there uses
subset as training points, and 4) it has a versatile nature.

We are using Python as our system language. As in Python,
scikit-learn is a widely used library for implementing
machine learning algorithms. SVM is also available in the
scikit-learn library and we follow the same structure for using
it. We are using this classifier as it works really well with a
clear margin of separation, is effective in high dimensional
spaces, is effective in cases where the number of dimensions
is greater than the number of samples and moreover it uses a
subset of training points in the decision function called

L
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support vectors, so it is also memory cfficient. Here we are
using previous year pass out students result as a subset of
training to analyze the results of the students which we
desired to find outl whether a student will pass or not in the
upcoming cxamination. '

: 2 Flgure 1 ©0a

SVM (Training set)
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Figure 2: Training set in SVM

SVM (Testing set)
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Figure 3: Testing set in SVM

\

2.LITERATURE SURVEY

In LMS, every action is stored and evaluated as its insight can
be obtained into students’ behavior online, which can be used
to increase the capability of leAThj
learning analytics which i
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defined to be the collection and reporting measurement of
data about the learners and the purposes of understanding and
learning their concept and in which environments it occurs.
LMS data is used in the ficld of learning analytics for the
prediction of student performance model with the prediction
of their grades as well as how many arc at the risk of failing a
course [4]). This is an important step in lcarning analytics, as
it informs the implementation of interventions, such as
personalized feedback.

Studics predicting student success in offline education have
typically collected ~mecasurements  using  validated
questionnaires, interviews, and observational techniques,
with relevant theoretical concepts in mind so that the
measurement can be geared towards the concepts that the
researcher thinks need to be measured. The use of LMSs
allows for tracing and analyzing students’ online behavior
without the necessity of time-consuming data-collection.
However, LMSs provide raw log data that are not concrete
measurements of previously outlined thcoretical concepts. It
is therefore important to understand whether and how these
data can be used for learning analytics. Morcover, the
question is whether there is actually a single best way to
predict students’ performance across a diverse set of courses
and by evaluating their performance. Studies that have used
similar methods and predictors models. Even within an
institution that is using the same LMS, such differences have
been found in the prediction models of the nine blended
courses. Thus, the effects of LMS bechavior on student
performance might differ per institution or even per course.
Indeed, a study using 29 courses (204 offerings, 352 unique
students), has found that the wvariance in students’
performance (final grade), was accounted for by' individual
differences (18 percent) as well as course offerings (22
percent) [4].

In addition, most studies focus on predicting student
performance after a course has finished, establishing how well
student performance could have been predicted with LMS
usage data, but at a point in time where the findings cannot be
used for timely intervention anymore. As LMS data provide
information during the whole course, it seems useful to
determine whethér data from only the first weeks of a course
are enough for accurate prediction of student performance. In
the current study, the authors add to the analysis of the
portability of prediction models and the accuracy of timely
prediction. First, we provide an overview of the theoretical
arguments used in learning analytics and the predictors that
have been used in recent studies. The predictive value of these
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predictors will be examined in 17 blended, undergraduate
courses taught at the same institution (Eindhoven University
of Technology). This allows us to establish the effects of

different types and degrees of LMS usage while controlling at-

least to some cxtent for contextual effects. Furthermore, the
portability of the prediction models across the 17 courses, ie.,
the effect of course, is analyzed. For this, they replicate the
study of Ga’sevi'c et al within another institution with a
larger sample of more similar courses [5]. Morcover, to
ensure the comparability of findings, they only use predictors
that are available for all courses. In addition, they analyze
whether it is possible to identify students at-risk early on in a
course, and to what extent these models can be used to
generate targeted interventions.

It is increasingly evident that a large number of college
students do not complete the courses on which they enroll,
mainly for courses with lower entry requirements. Enrolment
numbers to tertiary education are increasing, as is the

academic and social diversity which is in the student-

population. This adds to the challenge of both identifying
students at risk of failing and providing appropriate supports
and learning environments to enable all students to perform
optimally. Learning is a latent variable that is typically
measured as academic performance in assessment work and
examinations [6]. Factors impacting academic performance
have been the focus of the research area for many years. It
continues as an active research topic, indicating the inherent
difficulty in generating models of learning, particularly in
tertiary education. Such education providers collect an
increasing volume of data on their students. Therefore, the
application of data mining to educational settings is emerging
as an evolving and growing research discipline. Learning
Analytics (LA) and Educational Data Mining (EDM)aim to
better understand students and how they are learning through

the use of data analytics on educational data [6]. The objective-

of this paper is to investigate the accuracy of classification
models that identify students at risk of failing in the first by
analyzing their academic performance. This study considers
both linear and non-linear classification models. Model
accuracy which is estimated using cross-validation was
compared to model performance when tested on students from
a different group. Participating students were from a diverse
student population that included mature students, students
having disabilities, and students from disadvantaged
socio-economic backgrounds. Academic performance was
measured as Grade Point Average (GPA), an aggregate score
of both semester 1 and semester 2 module grades that were

85

compiled from both the end of term module exams and
continuous assessment work.

Student's performance prediction scen  to be of dire
importance to most academic institutions for higher learning.
This may lead to many kinds of research in prediction works
that included many students from different backgrounds and
academic areas such as MBA students, nursing students and
that of Computer background students. Because the
predicators variables or the independent values were mostly
dealt with demographic profiles. Data collected was mostly
from survey forms based on the students’ recent background
education, residency region, gender and Scholastic Aptitude
Test (SAT) scores. Statistical Packages for Social Sciences
(SPSS) have been very popular among past researchers that
utilize Linear Regression, Data Mining techniques, and
Decision Trees. Artificial Neural Network (ANN) came into

the picture for student's performance prediction quite recently f

[7]. These NN models were also considered as demographic
backgrounds as inputs to the model. The study presented here
with because only considering the Grade Point (GP) of
fundamental subjects scored by the students in the first
semester as the inputs without considering their former
background education or family background. Once the
students are accepted into the Program based on merits set by
the Faculty of Electrical Engineering UiTM, then everyone
should help to be offered to help students to perform in their
study before graduation so as to provide them with basic keys
into their future lives. Thus such novel effort from academic
lecturers is in line with the philosophy of the Universities
which states that every individual student has the ability to
attain excellence through the transfer of knowledge and the
assimilation of moral values so as to they become professional
graduates capable for developing knowledge, self, socicty,
and worldwide. The paper describes the development of ANN
to predict the performances of bachelor degree engineering
students based on the intakes from Matriculation and
Diploma level entries. Data of Matriculation and Diploma
level intake students were compiled in Excel format which
included student reg no, gender, CGPA at semester eight, GP
of subjects scored at semester one to semester three for
Matriculation students [7]. For the Diploma students, the
Grade Points of subjects start with semester three onwards.
Such students have a direct entry into the semester three of the
Program due to credit exemption for courses in semester one
and two. Such data were collected from the Students
Information Management- System &#40; SIMS&#41; in
UiTM developed to store students’ academic information

.
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keep track of students’ achievement right from the very start
of Program.

Many studics have predicted that the future performance of
companics for the purposes of making investment decisions.
Most of them are based on the qualitative judgments of
experts in related industrics, who are considered as various
financial and firm performance information. However, the
qualitative judgments are very highly subjective and are
limited in the sense that conclusions come at a significant cost
in terms of time and money. With the recent developments in
technology, researchers have begun to using machine

learning techniques to predict corporate performance. For,

cxample, the artificial neural networks, which have relatively
good predictive ability in various fields, are widely used in
various studies.

However, the models are based on the artificial rieural
networks often suffer from the problem of overfitting in
training data. However, for training a deep neural network
takes more time, and the propagation of errors, based on the
backpropagation algorithm, back to the input layers can be
very difficult. The results of many studies have been shown
that prediction models constructed using a support vector
machine (SVM), as suggested by Vapnik, have good
predictive performance and very fast learning speed [8]. As a
result, many rescarchers have investigated using an SVM
machine to predict the corporate performance and stock
prices. Recently, the artificial neural network-based for

predicting the models have been again attracting attention_

owing to the development of many parallel processing
technology, as well as the algorithms that overcome the
limitations of deep neural networks. The algorithm which is
used to train a deep neural network is the deep belief network
(DBN). A DBN performs the pretraining through
unsupervised learning using the restricted Boltzmann
machine (RBM) and using fine-tunes the network via
supervised learning on training data [8]. In addition, the
convolutional neural networks, which are widely used in
image processing and voice recognition, demonstrate good
performance which is widely used in constructing the
classification models in various fields. In order to construct
the corporate performance prediction models, the predictors
are needs to predict the performance of companies. Most of
the corporate performance prediction models use the
company’s financial
indicators as the predictors. However, there is a recent
increase in the proportion of technology-intensive firms
whose technological capability significantly increases their

corporate performance. Thus, in ct rporate
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performance more accurately, it is most necessary to use both
a company’s financial information and technical information
as predictors. As a result, there are many recent studies that
have proposed indicators that show the technological
competitiveness of the company. Many of these studies apply
for patent data, because they are easier to use in more
quantitative analyses, have an internationally uniform
structure, and citation information. Among the recent studies
predict a company's performance, there are less than
construct a prediction model using patent data and the deep
learning algorithm. In this, we proposc a deep neural
network-based performance prediction model that uses the
company’s financial and technical indicators as predictors.
The proposed model includes the unsupervised learning
phase, using an RBM, in which the training uses the entire
training data set [8]. Then, there is a very fine-tuning phase,
which uses the backpropagation algorithm and a relatively
up-to-date training data set.

3. SYSTEM ENVIRONMENT AND DESIGN

The objective of this work is to create a web service for the
prediction of students results based on their criteria such as
their attendance, scries exams scores, assignment scores,
previous academic scores, etc. It is decided to use Flask web
framework for frontend. While using Flask, the front will
comprise of HTML, JavaScript, and CSS. Additionally,
Python programming tool and Machine Learning Studio are
used for the complete execution of the work.

The steps to be followed for the students result prediction are
given as follows:

A. Data Set Preparation:

A data set is prepared in the form of csv file to give training to
the machime and testing it.

"B. Training Model:

Train the machine model based on the data set. The train

model has two inputs: 1) SVM algorithm, 2) data provided by
the user.

C. Classifier Model: i
Here we are using confusion matrix as our classification

model on our set of testing data. As this will easily identify
any confusion between two classes.

D, Evaluation Model:

This model evaluates the score result and calculate the
machine learning parameters: true positive, true negative,
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false positive, false negative, receiver operating characteristic manipulation and statistical functions and generate a set of
(ROC), precision, accuracy, recall and F1 score. ) results, 5 '

E. Web service deployment and publishing Let A be true positive, B be false negative, C be false positive
The entire model is deployed in the form of web service so that and D be false negative. Then accuracy, recall, precision and
HOD or class in charge or even other faculty members can F1 score can be calculated using the formulae given below:

access this system,

4. SYSTEM EVALUATION Accuracy = (A+D)/(A+B+C+D) — (1)
We are publishing our model as web scrvices that can be
easily be consumed by custom apps or business intelligence
(BI) tools such as Excel. To develop a predictive analysis
model, we can typically use data from one or TMOre resources

transform and analyse that data through various data
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Recall = A/(A+D) — (2)

Precision = A/(A+C) — (3)

F1 score = (2*Recall*Precision)/(Recall + Precision) — *

@

Initially a csv file is created for training the system. For this
we have taken the database sheet of our pass out seniors. The
sheet was created with the fields: 1) Student full name, 2)
Subject wise: a) Two series scores, b) Assignment scores, and
¢) Attendance, and 3) University result. Similarly, the file
which need to be get predicted is created in the exact format
that of the training set except the university result column
which is to be predicted by the systerﬁ. The pass prediction is
done based on the academic criteria which has to be manually
entered. The figure 4 shows a sample database sheet which is
used to train the system and figure 5 shows a sample database
sheet for student data entry.

5. CONCLUSION AND FUTURE SCOPE

The accuracy of the system is given as 0.901 or 90%. The
above obtained research outcomes and findings enabled us to
make many conclusions. The proposed software shows
improvement in prediction the academic results of students in
a very efficient manner where the involvement of manual

work is very less. The outcomes of formative and summative.

surveys of students clearly shows students interest in ML-
based predictive analytics of student academic performance in
a course. This would be helpful for the students, teachers and
the overall educational institutions and make awareness on
those students who are not met and they can keep their focus
on those students who are not eligible. This work tries to
improve students” quality of education.

However, to have a deeper insight on the educational data and

academic performances, we also need to have more social’

psychological investigations that are beyond our scope. In the
future, we intent to collect and analyze more data, in order to
refine our findings and extracts more valuable information to
improve by adding more techniques and incorporating more
machine learning approaches '
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ABSTRACT

Safe journey is a big concern nowadays. As a result of road
accidents, many people lose their lives due to delayed
medical assistance. Early detection and timely action will
help a lot in such situations. There exist many accident
prevention systems which can prevent accidents to a
certain extent. Here we propose an idea that helps to detect
accidents, avoid falling in digs and hymps as well as alert
the first responders (hospitals and police) of these
accidents. A device which consists of Gyroscope and
Accelerometer is embedded in the automobile. The user

has set an intensity value beforehand and when the

intensity of the hit exceeds this particular value, an alert
message will be sent to the nearby hospital and police
station along with the user’s location. It also alerts the user

- about humps, digs and even hairpin and dangerous bends.
This paper proposes a method to increase the efficiency of
one of the most vital parts of this sequence called the
‘emergency response.” This process also assists the
paramedics in deciding which hospital is best equipped to
handle the severity of the wounds incurred, prepare for
extrication if necessary and gather other resources to
conduct a complete and thorough evaluation of the victim.
The research presented in this paper is motivated by the
fact that emergency medical service personnel would
perform better if equipped with the knowledge of the kind
of accident they are dealing with béfore arriving at the
accident scene. Here we proposc an idea that helps to
identify humps, digs and even hairpin and dangerous
bends. A device is attached to the automobile for detecting
the accidents. An alert message is sent to the authority
when an accident has occurred and thereby providing
medical services as fast as possible.

Key words: loT- Internet of Things, Gyroscope,
Accelerometer, Android

1.INTRODUCTION

1.110T

An IoT system consists of sensors/devices which “talk” th_c
cloud through some kind of connectivity. Once the data is
sent to the cloud, software processes it and then might

decide to perform an action, such as sending an alert or to
detect the automatically adjusting the sensors/devices without
the need of the user. The Internet of things is a system of
interrelated devices, mechanical and digital machines provided
with unique identifiers and the ability to transfer data over a
network without requiring human-to-human or human-to-
computer interaction.

Figure 1: TOT Diagram

Road accidents have been one of the top contributors
towards human fatality for decades. Traffic accidents are
the leading cause of mortality for individuals. This paper
proposes a method to increase the efficiency of one of the
most vital parls of this sequence called the ‘emergency
response.’ This process also assists the paramedics in
deciding which hospital is best equipped to handle the
severity of the wounds incurred, prepare for extrication if
necessary and gather other resources to conduct a complete
and thorough evaluation of the victim. The research
presented in this paper is motivated by the fact that
emergency medical service personnel would perform better
if equipped with the knowledge of the kind of accident
they are dealing with before arriving at the accident scene.
Here we propose an idea that helps to identify humps, digs
and even hairpin and dangerous bends. A device is
attached to the automobile for detecting the accidents. An
alert message is sent to the authority when an accident has
occurred and thereby providing medical services as fast as
possible.

1.2 ANDROID APPLICATION )
Android goftware development is the process by which
ications are created for devices running the
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. Android operating system. Google states that "Android
apps can be written using Kotlin, Java, and C++
languages” using the Android software development kit,
while using other languages is also possible. An Android
app is a software application rnning on the Android
platform. Because the Android platform is built for mobile
devices, a typical Android app is designed for a
smartphone or a tablet PC running on the Android OS.
Android Studio is the official integrated development
environment for Google's Android operating system, built
on JetBrains' Intelli] IDEA software and designed
specifically for Android development. It is available for

download on Windows, mac OS and Linux based operating
systems.

2.MOTIVATION

Although different governmental and non-governmental
organizations all around the world carry out workshops and
other training programs to make people aware of the effect
of careless driving, yet this whole process has not been
very successful till the day we live. In Our Country, deaths
due to International Conference of Soft Computing and
Pattern Recognition traffic accidents became a major
problem adding to those emergency actions by hospitals or
police that are not provided at the place of accident at
required time, ignoring the fact that these people’s lives
could have been saved. Basically, in the event of a road
accident, the Real Time Traffic Accident Detection System
proposed can intelligently inform the site of the accident
through a wireless interface, reporting it to the proper
authorities. Also, informing the type and the amount of

emergence services needed, and approximately the number
of injured people.

3.RELATED WORK

The implementation of an automatic road accident
detection and information communication system in every
vehicle is very crucial. This paper presents a brief review
on automatic road accident detection techniques used to
save affected persons. An automatic road accident
detection technique based on low cost ultrasonic sensors is
also proposed. Statistics show that the leading cause of
death by injury is road traffic accidents. A survey report by
the World Health Organization highlights that every year
more than 30,000 people in Pakistan die due to road traffic
accidents. There are a number of causes for which an
accident can occur, some of them are; lack of training
institutes, use of mobile phone while driving, unskilled
drivers, driving while intoxicated, bad road condition,
overloading, and poor traffic management. However, most
of the time it has been observed that the deaths occurred in
the road accident arc due to the late arrival of the
ambulance to the accident spot. Although in most cases the
injury is not severe and we could save the affected lives,

however, due to late arrival of the rescue team, the injuries-.
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turn fatal[1]. The number of fatal and disabling road
accidents are increasing day by day and is a real public
health challenge. Many times, in the road accidents, human
lives will be lost due to delayed medical assistance. Hence
road accident deaths are more prominent. There exist many
accident prevention systems which can prevent accidents to
certain cxtent, but they do not have any facility to
communicate to the relatives in case an accident happens.

In this paper, the authors made an attempt to develop a car
accident detection and communication system which will
inform the relatives, nearest hospitals and police alongwith
the location of the accident. Previous research has shown
that the installation of airbags in vehicles significantly
reduces crash related deaths, but these analyses have used
statistical techniques which were not capable of controlling
for other major determinants of crash survival. (ABS): The
most effective chassis control system for improving vehicle
safety during severe braking is anti-lock braking system
(ABS). Anti-lock braking mechanism prevents the locking
of wheels at the time of panic braking to maintain atractive
contact with the road and thereby decreasing the braking
distance of the vehicle. Anti-lock Braking can prevent
accidents, but it will not communicate. The automatic
Accident prevention systems have recently been a part of
many modern cars to reduce injuries and casualties on the
road. However, these systems are limited to high-end
luxury vehicles only, due to high cost of components and
equipment. In this paper we have developed an affordable
and reliable system using Arduino UNO R3 [2]. Major
accidents on highways, freeways and local roads can lead
to huge social and economic impacts. Minor accidents may
be resolved by the passengers themselves and do not
require escorting to hospitals whereas major accidents
where airbags are deployed require immediate attention of
authorities. Automatic Smart Accident Detection (ASAD)
is an auto-detection unit system that immediately notifies
an Emergency Contact through a text message when an
instant change in acceleration, rotation and an impact force
in an end of the vehicle is detected by the system, detailing
the location and time of the accident. The idea is that as
soon as an accident is detected by the system, the
authorities should immediately be notified to prevent
further car congestion as well as allow the passengers to be
escorted to the hospital in a timely fashion. The system
involves the use of fuzzy logic as a decision support built
into the smartphone application that analyzes the incoming
data from the sensors and makes a decision based on a set
rules [3]. Road accidents are one of the leading causes of
mortality. While most accidents merely affect the exterior
of the cars of the drivers involved, some of them have led
to serious and falal injuries. It is imperative that the
Emergency Medical Services (EMS) are given as much
information about the crash site as possible before their
arrival at the scene. In this paper, a mobile phone
application is developed that, when placed inside a car,
intelligently classifies the type of accident it is involved in
and notifies the EMS team of this classificatioff RIpHE R0#h

MANGALAM COLLEZE CFEN

- | S

Scanned with CamScanner

-~
w

|
AINFERING

|



1

o Anecta Mary Binn} et a!'., Intern

& .
-~

the car’s GPS location. The classification mechanism js
through a collection of data sets from a simulation of three
types of collisions, which creates a knowledge base for an
artificial intelligence-based classifier software,

4.SCOPE

Roafi traffic injury is a major global public health problem.
Rapid motorisation in low and middle- income countries
along with the poor safety quality of road traffic systems
and the lack of institutional capacity to manage outcomes
contribute to a growing crisis. The system helps in early
detection of accidents. Accident rates could thus be
reduced to much lower levels. IoT is a system of
interrelated computing devices, mechanical and digital
machines, objects, animals or people that are provided with
unique identifiers and the ability to transfer data over a
network without requiring human to human or human to
computer interaction. Devices and objects with built-in
sensors are connected to an IoT platform, which integrates
data from the different devices and applies analytics to
share the most valuable information with applications built
to address specific needs. These powerful IoT platforms
can pinpoint exactly what information is useful and what
can safely be ignored.

5.PROBLEM STATEMENT

Road accidents are a major cause for concern in the present
times. Despite rules and regulations and fines, the death
toll and casualty rate caused by road accidents alone are
still astounding. There is an urgent need for solutions that

_increase efficiency of emergency response in these

situations. Although car manufacturing companies offer
viable solutions with their built-in accident notification
systems, these are expensive and could be rendered
obsolete with changing technology. Continuous growth of
population all over the world creates a great challenge to
‘the transport management systems. The conventional
methods are no longer effective enough for solving
complex ‘and challenging transportation management

problems.

More economical, more efficient and thus more intelligent
methods have to be developed to deal with these
challenging problems. Knowledge from different research
areas is needed for developing these systems. Very often
complex transportation systems require integration of
different methods from different branches of science. Due
1o the increased amount of vehicles, it is necessary to take
effective steps in order to control the traffic and hence
avoid all types of loses that is caused due to traffic. The
study aimed at detecting acgidents and p v.iding necessary
medical services ap grel Teducing acc1dz?nts,
congestion of traffig problem statement is a
concise description 8f“ag igsue to be addressed or a
condition to be improved . IT1dentifies the gap between the
ool r
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current state and desired state of a process or product.
Traffic density now a day is huge. Accident detection and
rescue system is essential for every vehicle. To scale well
and to reach to masses, its architecture should address 4
V’s of Big Data, System development should not be a one
time job. It should improve continuously.

6.PROPOSED APPROACH

The proposed system consists of a database shared between
the hospital, police and user. The parties can store as well
as retrieve information from jt. When there is an
emergency, notifications will be sent to both emergency
services and police so that they can reach the location in
time. Thus, it helps to detect accidents.

HOBPTIAL

T

USER

Figure 2: System Architecture

System designing in terms of software engineering has its
own value and importance in the system development
process as a whole The device which consists of gyroscope
and accelerometer is embedded to the automobile, which in
turn sends -an alert message to nearby emergency
departments when an accident occurs. The user has set an
intensity value beforehand and when the intensity of the hit
exceeds this particular value, an alert message will be sent
to the nearby hospital and police station. On the receiver
side, the emergency departments get the notification on
their application and a response is sent immediately. The
emergency departments will be able to track the location of
the person. Thus, help is provided to the user.

7.TESTING

Testing is the process of evaluating a system with the
intent to find whether it satisfies the specified requirements
or not. Software testing is the process of evaluating a
software item "to detect differences between given input
and expected output. Testing assesses the quality of the
product.
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Table 1: Test Cases

8.RESULT

In the proposed system, a device is attached to the
automobile.

The components in the device will help detect an accident
and it will notify the first responders so that help could be
prevented to the affected person. It is easy to implement,
accurate and cost effective. The system is very helpful as
accidents are a common occurrence these days and delayed
responses often result in deaths. Iot is a trending topic in
the world of technology and it plays a major part in the
system. The system responds well to the given dataset and
hence it could be considered successful.

9.RESULT ANALYSIS

14 -

-

10 -

 ° _,

Fig 3: Result Analysis

10. CONCLUSION

The proposed system deals with the detection of accidents.
It can also detect humps, dangerous curves and can notify
the user about it. The system can also detect occurrence of

EE k)

111

accidents and send alerts to nearby emergency services like
police stations, hospitals etc. The cmergency departments
can then track the location of the accident and send help
immediately. In the future, the system can be modified in
such a way that it will be also helpful to prevent accidents
and not just detect them.
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ABSTRACT

The study helps to improve the scope of loT in
Healthcare with a diverse range of enhancements. The
study proposes Textile- based Wearable System
Technology, Unobtrusive Biosensors, Intelligent

Medical Boxes, and a Cloud Computing Architectural
Framework amongst other technologics and

advancement that would propel the Health Care Industry
to unparalleled heights in terms of efficiency and Patients
Comfort. The paper proposes to revolutionize the
industry by real time cxchange of data to  seamlessly
and proactivelyoffer prediction, diagnosis and
remedies. The framework this paper proposes is aptly
called the Internet of Medical Things (IoMT) which
opens a whole new avenue for the Patient-Health

. Care provider Interface (PHI) and Wearable Health

Technology(WHT).

Key words: IoMT, Cloud, IoT, HealthIndex,
ThingSpeak, Smart Sensors, Arduino

1.INTRODUCTION

India, today, is confronted by an issue of the
disproportionate ratio between Doctors and Patients.
According to a latest report from the MCI (Medical
Council of India), there are only a paltry 10 lac 40
thousand specialists registered in RIM (Register of
India Medical). This relates to a specialists to patient
ratio of around 1:1568 as compared to the WHO’s
(World Health Organization) ratio standard- 1:1000.
One of key visions of the healthcare industry is to
offer better healthcare to all people imrespective of
where they are or what time it is. This should be done
in a way which is more patient friendly and
economic. To augment the patient care efficiency, we
need to improve the patient-monitoring instruments.
The healthcare industry, as of now, faces 2 issues in
patient-monitoring- first, the need of doctors and care
takers to be there at the bedside of the patient and
second ,the patients limited to be dandwired to large
monitoring machines.[1][12]
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In order to accomplish malleable, mobile and
responsive care of the patient, the problems
which have been mentioned above need to be
solved and because of the advancements in
the fields of tclecommunications and bio-
instrumentation, it is even more practical to
design a home-based monitoring system
measuring the vital signs to display,
accumulate, store and transmit  the
physiological data of the patient to the
healthcare provider present in any location at
any point in time.[15]

Surprisingly, inhabiting e-healthcare tactic has
been achieved through wired conversations
within notable fields, for example, network
protoco! and database in the healthcare sectors.
There is an upsurge in use of the mobility
characteristics[13][14] and wireless
communication by the healthcare system and
related advancements have allowed smart
devices and appliances with appraising energy
to take advantage of wireless sensor nodes. [2]

Aligned with the trend, a number of Internet
of Medical Things (IoMT) devices measuring
body conditions of humans have been
introduced. The existing system is very
isolated and outdated which causes lapses in
communication, delayed responses, inaccurate
data  collection and processing, and
miscommunication.[2]

.RELATED WORKS

Mr.G.subramanya sharma and P.raga lavima
discuss regarding the potential ZigBee
possesses for the transfer of sensor values
effectively in their paper. However, the
ZigBee fails in the case where a continuous
real time transfer of information is
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requircd. [3]. Reduction of the sampling rate resolves

the difficulty but at the same time affects the signal
quality.

Geng yang, matti mintysalo, li xic discussed an
intelligent home- centric health platform with IoT
which flawlessly links smart sensors for physiological
monitoring and intellipent medical packing for daily
medicalion organization [4]. Recently, the bio-patches
(used in unobstrusive bio-sensors) have a lamination,
that is, a skinny plastic insulation coating on the bio-
patch to guard the conductive traces and for the
exploration of new application scenarios to improve
the electrical and mechanical reliability for this loMT
platform are open issues to workon.

Nigel H. Lovellv et. al. [7] displayed an approach for
the procurement, retrieval, and storage of bio- medical
signals through the web. The remote patient is lo be
monitored to record their pulse, blood-pressure, breath
via a health-terminal. The records are conveyed to the
hospital and stored at the database.

R. Shaikh et. al. used an ARM processor based
approach, which worked in real-time for the collection
and monitoring of ECG, temperature, and heartbeat
data of patients [9].

Current apprises of patients were sent to the healthcare
provider using GSM and ZigBee wireless technology
so that the healthcare providers can take the necessary
action in time. A Wireless-Body Area Sensor
Networks (or WBASNSs for short) approach with the
usage of ZigBee was described to monitor the location
and health of the patient in[10].

A module, based on Radio Frequency, to collect the
real-time data of soldiers in the combat zone was
discussed by G. Raj et. al.[11].

3. PROPOSED SYSTEM

This proposed system consists of 3 modules: Cloud
platform, admin panel, monitoring device. In
monitoring devices it consist of various sensors , the
microcontroller and a GSM module. And in admin
panel it is having the number of patients.

In the cloud platform the database is recorded
regarding the patients health details.
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L TID PATFORM

The GSM module is used to send SMS to
doctors with the values of the report and the
cloud is the database system which stores the
health report of the patient’s, from here using
GSM sends it. The technology used here is
IoT and the arduino IDE is used for
programming and the proteus software is
used for circuit designing.
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Body Temperature Sensor

Arguably one of the most accurately affordable body
temperature  sensor, the DS18B20 was used to
measure real-time temperature of the body (accurate
to +- 0.5°C about the range of -10°Centigrate to
85°Centrigrate). Thesc sensors may be placed at
diverse places on the body such as under-arms, the
forehead and, even, under- the-tongue due to its
water-proof abilities. It comes with 3 wire, namely,
VCC, GND, and DATA, attached to a single wire,
These may also be inlegrated into clothing using
textile based system technology. 3]

Table 1: Specification of The Body Temperature Sensor

Power Supply Range: | 3.0V to 5.5V

Operating -55" Cto

Temperature Range: | +125°C (-67 F
to +257F)

Storage Temperature | -55° C to

Range: +125°C (-67F
to +257F)

Accuracy over the +0.5°C

range of

-10C to +85C

Size of Sheath: 6*50 mm

Connector: RII1/RII12, 3P-
2510, USB

Pin Definition RED: VCC
YELLOW:
DATA

. BLACK: GND

Cable Length : | meter, 2m,
3m, 4m are
available

Generally, these body temperature sensors contain a
silicon sequential number, therefore, a great number
of these sensors can subsist on the same single-wire
conveyance. This allows us to put the DS18B20 in a
broad domain of places. The body temperature sensor
has various irreplaceable applications such as
integrating HVAC natural controls, measuring the
temnperatures inside assemblies, equipment or devices,
and procedure examination and control.[5]

Pulse Rate Sensor

A hearl rate sensor attachment for Arduino, the Pulse
Sensor Amped is basically a visual heart-rate sensor
with noise-cancellation & enhancement technology
allowing us to get effective readings of the heartbeat
easily. Also, since the Pulse Sensor Amped tests
control with current of 4mA drawn at a voltage of

93

5V, therefore, it is highly usable in mobile
applications. To obtain the heartbeat of any person,
you simply nced to connect the sensor to the fingertip
or the cartilage of the ear to the 5V pin, Arduino can
be enabled to measure the heart rate of a person. The
illustration code for Arduino Uno is easily accessible
and in addition to that ,a sketch from Processing for
displaying heart-ratc data along with computing them
to the respective heart- indexes. (5]

Features:

Diameter; 25/4** (~= 16millimetres)
Thickness: 0.12°* (~=3millimetres)
Current Consumption = ~4mA at5V
Voltage =3V-5V

Cable Length = 24”(~609mm)

® |1 o

Essentially, the Heart Rate sensor is a Photo-
Plethysmograph (PPG) that may be used to
measure the levels of blood oxygen (Sp02). PPG
provides us with the heart rate data represented by
a voltage swing (analog).[5]

The Pulse Sensor can be used to measure:-

1. Pulse with the live
heartbeat waveform
2. Heartbeat with thepulse.
3. Heartrate updated with eachbeat.
4. Time between theheart-beats

ECG Measuring Sensor

Utilised for the analysis of the ECG and the EMG,
The AD8232 is an Arduino module used to monitor
the Heart Rate. The Elecirocardiogram sensor comes
with 3 tips that can be positioned on different spols
upon the body like the torso, limbs et cetera. The
heart, through the heart muscle, is responsible for the
emission & for generating the electric signals; it
contracts and relaxes regularly for pumping of blood
throughout every subsequent heart-beat,
Depolarization is referred to as an instantaneous
change inside the cell where the electric change
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allows it to become positive 1ill a brief period has
clapsed. Tt begins with the pacemaker, which
contrasting cvery former nerve cells that requires a
stimulus 1o fire, spread out via the AVC node to the
package of this fiber cells in the sinoatrial nerve
(SAN) and to the fibers of purkinje and spiral down
towards west via the ventricles. The SAN may be
deecmed self- oscillating/self-firing as it frequently
emits the depolarization release and afier that again
repolarizes 5o that it can fire again. The SAN or the
Sinoatrial Nerve may be likened to the functioning
of the relaxation oscillators (RO). As a
matter of fact, in pacemakers, the use of ROs is
seen, which bechave astonishingly similar to the SAN.
The existing cell boundaries behave similar to the
charge capacitors, the only difference being that the
rate of charging and discharging is much slower in
the cxisting cells which may be credited to the
sluggish nature of the existing cells. The Electrodes
which are placed in the bodyof the patient detect the
miniscule changes in electrode potential that ascend

from the depolarization of the heartmuscles through
cach heartbeat on the skin in contrast to an antiquate
tripled ECG, that perceives the electrodes positioned
on the limbs and torso of the patient. In this, we have
utilized the AD8232 heartbeat monitor kit (single
lead) with Arduino Uno. This kit is suitable because
it contains all the essential equipment. The Arduino
Uno is only used to provide 3.3 volts of power-
supply (to the board) and to transmit data to the
private system (desktop/laptop). We can also utilize
the energy from the ECD board through two AA-
batteries and then view the same picture by attaching
the oscilloscope. A computer deprived of the AC
power is utilized for security causes. The ECG sensor
contains everything that’s essential for the extraction,
amplification, and filtration of the small bio-
potential. The EMG recordings for the electrical
activity of muscles is processed as an analytical
method. [5]

Vibrator Sensor

94

The Grove - Vibration Scnsor (SW-420) is a high
sensilivity non-directional vibration sensor. When
the module is stable, the circuit is turned on and
the output is high. When the movement or
vibration occurs, the circuit will be briefly
disconnected and output low. At the same time,
you can also adjust the sensitivity according to
your own needs.

GSM Module (SIM808A)

GSM Module is an entire Quad—pand GSM/GPRS module
which mixes GPS technology for satellite navigation. The
compressed design which integrated GPRS and GPS
during a SMT package will significantly save both time
and costs for patrons to develop GPS enabled applications.
Featuring an industry standard interface and GPS function,
it allows variable assets to be tracked flawlessly at any
location and anytime with signal coverage,

4. EXPERIMENT AND RESULT

.

5. CONCLUSION

A system having increased functionality ang
efficiency is made with the help of the concept of
Health Indexes, Arduino Uno, Respective Biosensors
and  ThingSpeak  Server and Application
Website.Space is maximised for critical cases which
require immediate physical attention and care in
hospitals

and clinics while the cases which just require regular
check-ups are managed by the proposed system. An
alert is sent to eémergency contacts and respective
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healthcare providers in case the Health Indexes
exceed the normal values thereby leading to better
prognosis thus preventing the illness before it takes
an extreme form. The paramclers measured have
minimum error as everything is computed using the
sofitware thus minimising the ambet of human
calculation error. Real Time Data is being provided
to the hospice care specialists which enables them to
make informed decisions and provide prediction-
based remedies. The patient has the experience of
special quality attention and is prioritised in the
Health IoT framework. The framework leads to
timely interventions, pre-emptive treatment, and
improved accuracy in diagnosis and effective
outcomes which further lead to a desirable rise in
accountability thus, increasing the overall patient
experience. Security and Data Thefl is an issue which
persists even after the inclusion of the unique API
key. Also, for more patients, big data handling might
be required to handle the enormous amount of data
that is generated. For 1oMT to become commercially
and publicly available, a more user- friendly Ul is
desirable. A dynamic multimedia interface would
also help to increase usage. Exploring various other
sensors which can be attached to sensors other than
the Arduino could also be looked into. Another area
to be looked into could include these sensors to be
integrated into apparel (such as ECG sensor in
gloves) and the data be transmitted through Bluetooth
(using the ESP8266, perhaps) so that it becomes
much more convenient. Lastly, many other user-
friendly automated functions could be added to the
project (such as automatic ambulance calling in case
of emergencies) so that it becomes even smarter.
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ABSTRACT

Dams are the best infrastructures to save water resources and
" plays a major role in our life as they are used for purposes
such as water supply, irrigation, flood control and mainly the
generation of electricity. There are thousands of dams all
over the world and most of the countries are still using
manual systems for controlling and monitoring them. The
manual method consumes a lot of effort and cost, provides
less monitoring quality and also it's a failure in effective
flood management. This paper aims to present a new
solution which is to implement an automated system instead
of a manual system that provides effective dam monitoring
and flood management, by considering the possibilities of
the Internet of Things (1oT) application within the specified
system for dam management.

Key words: Internet of Things (IoT), Microcontroller, GSM
Module, Ultrasonic Sensor, Cloud Platform.
1. INTRODUCTION

The technological advancement of the current era aims to
serve and make human life more comfortable. Dams are the
major source of water supply and power generation in many
countries and they can have an important role in controlling
the complex floods in nature. In most of the countries, the
techniques used for monitoring the dams are quite basic and
- traditional. Dam monitoring is a multistep phenomenon that
needs improvisation.

In Kerala, the floods happened in recent years lead to the
opening of more than 20 dams which badly affected the
people living nearby. This made us think that an integrated
dam management system designed scientifically would’'ve
reduced the effects and the dam monitoring technique needs
to be improvised. There are only a few dams in which

66

$ Mangalam College of Engineering, Kottayam, India, simy.kurian@mangalam.in

automated systems are used and most of the dams today are
monitored manually. The manual method consumes a lot of
effort and cost and they provide less monitoring quality for
measuring the dam parameters such as Water Level, Gate
Position, and Water Discharge, etc. The parameters of the
dam can be monitored effectively by implementing the
Integrated Dam Management System (IDMS) by using the
advanced concept of Internet of Things (IoT). The concept is
used to control and monitor the dam with the help of a web-
based dashboard. The proposed system uses Microcontroller
(NodeMCU), Ultrasonic Sensor (HC SRO04), Vibration
Sensor (SW-420), Water Level Sensor, Ph Sensor, GSM
Module (SIM808A) and Ubidots Cloud Platform. The
Nedemecu is the main controlling unit, which reads the data
from the peripheral sensors and processes as per the
predefined code and generates appropriate control signals.
The NodeMCU has an inbuilt wifi module which helps in
connecting the controller to the cloud platform with the help
of a stable internet connection.

Apart from an efficient system for controlling and
monitoring the dam parameters, the development of this
project focuses on flood management. Real-time monitoring
and analysis of past data enable the system to detect current
threats and to predict future conditions. By this project, each
and every variation in dam conditions will be informed to
the authorities, thereby allowing them to take necessary
actions at the right time and nearby people will be informed
in time via SMS in case of any threats, thus saving lots of
lives and making human life more comfortable.

2. LITERATURE SURYEY

The proposed system uses ATMEGA328, Ultrasonic sensor,
Water level sensor, Bluetooth & LCD Display in hardware
level. The system is built to ensure the safety of people and
to reduce man labor. The system uses the Arduino Integrated
Development Environment (IDE)} written in java. The
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system acts as an alert to an abnormality in water level in
reservoirs, the system switches ON the shutter and releases
excess water at abnormal conditions. The future works of the
system include checking the water level in dams and passing
notifications to the authorities [1].

The system mainly uses Raspberry Pi. The system monitors
every variation of water level in dams and informs the same
to the authorities. This would help to prevent unpleasant
scenarios saving human life from danger. Float sensors
monitor the water level and take nccessary actions in
accordance with any place. The sensors forward the
information to Raspberry Pi and Raspberry Pi unit checks
the water level and upload the status to the web [2].

The system can be called as a modern way of a warning
system. The system mainly aims at creating a prototype
syslem that reduces human interactions by developing an
integrated system between software and hardware using IoT.
The system uses Microcontroller, height sensors and Wi-Fi
modules are used at the gate of the sensor. The proposed
system updates the water level at twitter every Sminutes and
sends data to authority every respective minute at the normal
water level. When there is an abnormality at water the
sensors send data every Sseconds to warn the authority about
the situation to take adequate actions [3].

The proposed system decreases human obstruction and
continuously monitors the water level of the dam and takes
necessary actions. The system passes messages to open or
close the shutter whenever necessary with respect to the
water levels. The system aims at nodal communication of
dams where each dam is considered as nodes and
consequently associated with a central command center.
These nodes are connected with Wi-Fi. The command center
decides whether to keep the gates open or shut. Another
function of the central command center is to direct the water
flow considering water level in various dams to avoid
risk [4].

The system proposes remote monitoring and contrelling of
dams that uses remote control technology linked to web
technology. This uses a thin client and server application and
has suggested using HTTPs communication. A real-time
system has been used for monitoring the water conditions
every minute and the alert system sends an e-mail to the
concerned authority,. The proposed system facilitates
reduced complexity in controlling or monitoring the dams as
it uses advanced technology to control the dam remotely [5].
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3. PROPOSED WORK

Here the concept is to control and monitor the dam with the
help of a web based dashboard.The system consists of a
central controller and a set of peripheral sensors. The data
from these sensors are read by the controller and processed
according to the predefined code and appropriate control
signals are generated. The system can be connected to the
internet with the help of a stable internet connection which
helps in viewing and analyzing dam parameters through a
web portal.

Dam
Ministry Staff
Figure 1: Current system
Controlling and monitoring of
Dams
» Dam

Figure 2: Proposed system
3.1. Data acquisition stage

The different sensors collect various dam parameters and
transfer it to the controller unit. The data can be analog or
digital depending on the sensor and the data we want.
Parameters like water level, vibration, water purity etc.. are
measured for efficient disaster management.

3.2. Data processing and cloud connectivity

The data obtained from the sensors are pre processed as per
the written code.Through the Wifi connectivity of the
NodeMCU the pre processed data is uploaded into a cloud
platform.We can use any cloud platform of our choice

3.3. Data analyzing

The data from the cloud platform is fetched by a web
platform where we can analyze the data. Different threshold
values are set for different parameters so that if the data

exceeds or goes down that particular threshold value certain
precautions can be made.
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3.4. Alert system

One of the important safety measure is to warn the civillions
if there is an emergency situation. By using the GSM unit
serial communications can be made. Waming systems can
be made manual or automatic according to the intensity of
the upcoming disaster. In serious conditions a warning
message will be sent to the people living in the danger zone
automatically without any permission from the authorities as
the safety of the citizens is our first priority.

4. SYSTEM ARCHITECTURE
4.1 Power supply

T2 5y DC SUPPLY TO NDDEMCU

™o

12V DC SUPPLY TOGSM

_l_c, £y

I BRIDGE
|

Figure 3:Power supply diagram

The power supply to the system needs to have two outpuls.
sy DC for the smooth working of our
microcontroller(NodeMCU) and another 12v supply to
ensure the working of the GSM module used for serial
communication.

4,2 Interfacing of sensors
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Figure 4: Sensor interfacing diagram
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The NodeMU has both analog and digital input pins. The
various sensors used are having both analog and digital
signals as their output, In our system, the ph meter has an
analog output and is connected to the AQ port of the
NodeMCU and the other sensors having digital outputs are
connected to the digital pins of the controller. The other
sensors used are vibration sensor and Ultrasonic sensors.
The GSM module is used for serial communication and is
connected to the serial pins of the controller.

Use case diagram

Web Interface

Monitor Dam
Parameters

Controlling the Dam

User

All Hislorical Data

Figure 5: Use case diagram
5. RESULT

The results of this IoT powered dam management system is
expected to be 70% more efficient by the excellent working
of the prototype model. As convolutional methods involve
more human interference this model makes use of the power
of modern technologies for an accurate, real time analysis of
dam and different security parameters of it. The prototype
was able to perform real time operations efficiently by using
cellutar networks and it can be made more efficient by using
more stable and reliable internet connection. Different dams
have different capacity and other features, so the parameter
limits vary according to the dam. The dam specific threshold
values should be fed into the NodeMCU controller on the
implementation stage. Our innovation is different from the
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convolutional methods by it's efficient and unique usage of
technology. In 2019, the effect of flood in kerala was
doubled due to the non scientific and unplanned opening of
neumerous dams. This is a clear example of how inadequate
the current systems are. By using our findings managing
dams becomes very simple and smart. It can also measure
the quality of water present on the dam to know what
purposes it is good for. Totally the project is lifesaving, eco-
friendly and beneficial.

An example of the interface is given below with data from
four different sensors:
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Figure 6: Example of user interface

The data obtained from the sensors are shown as a graph in
the interface. The X axis of the graph corresponds to time
and the Y axis corresponds to the value obtained from the
sensors. In case of vibration sensor, the value on the Y axis
will be the intensity of the vibration and in case of water
level sensor that will be the amount of water present in the
reservoir. Each graph will be having a maximum point. If
the data from the sensor exceeds that threshold value,
precautions needs to be taken.

6. CONCLUSION

The integrated dam management system is a complete
solution for all the issues related to the dam monitoring and
provides an efficient framework which allows the authorities
to control and monitor the dams remotely. Application of
IoT on dams would provide more efficient recording of
sensor data, which would significantly reduce the probability
of risk occurrence and provides effective dam monitoring
and flood management. All data processing would be done
on a cloud, which would considerably make the functioning
of the system for data collection faster and more reliable.
The system is highly flexible, smart, intelligent and fully
acquires the other advantages of IoT technology.
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Abstract:- Covid 19 forms a chain when contact with an
infected person in the early months. It's very difficult for us to
dc!ecl. whether the person is having Covid or not. In this
article, we are proposing a wearable device that can track
Covid 19 symptoms. The proposed framework consists of 4
sensors for heart rate, body temperature, cough rate, and for
measuring minimum distance. In the early months of the
Covid-19 pandemic with no designated cure or vaccine, the
only way to break the infection chain is sell-isolation and
maintaining the physical distancing. Here a combined
application of the Internet of things with the Medical sector to
make sure safety of every individual in this pandemic period.
Internet-based solutions, brought by the Internet of Things
(IoT) and cloud computation and storage technologies, have
been driving revolutionary approaches in the sensitive domain
of healthcare such as Real-time diagnosis of medical issues,
Telemedicine, Remote monitoring of patients, Computer-
assisted smart transportation in case of emergencies, are
anticipated as Systems-of-Systems (SoS) that can execute
several applications of different criticality, thus necessitating
mission-critical and non-critical peripheral components. The
Wearable IOT node works in assoclation with the user’s
smartphone to collect proximity data using Bluetooth and to
communicate with the server through the cellular data
network.

Key terms:- Sensors, Microcontroller, Gsm Module, IoT,
Arduino Nano Board.

I.  INTRODUCTION

This project is an IOT based project where the Internet
of Things (1oT) development brings new opportunities in
many applications, including smart cities and smart
healthcare. The paper proposes COVID 19 detection and
monitoring system that would collect real-time symptom
data from wearable sensor technologies. Since COVID is
increasing day by day, the death rate also increasing.
COVID 19 also causes respiratory problems, high fever,
cough, throat pain, etc. Recent studies have demonstrated
the evolution of disease to hide its symptoms. As it is
highly transmittable this disease might spread at an
cxponential rate costing the lives of thousands of people[1].

This chain of transmission has to be detected with utmost
priority through early detection and isolation of infected
people. One way to control the spread of viruses, until the
vaccine is found effective. By implementing better systems
for surveillance, healthcare, and transportation, contagious
diseases will have less chance of spreading[3]. An loT
framework is presented to monitor participants' health
conditions and notify them to maintain physical distancing.
Applying ML algorithms on body parameters makes it
possible t6 monitor participants' health conditions and to
notify individuals in real-time. In addition, locally
processing the data makes it possible to use the IoT node in
environments without internet connectivity or fog-based
networks. The system can assist participants in monitoring
their daily activities and minimize the risk of exposure to
the Coronavirus.

II. RELATED WORKS

Internet of Things (IoT) is an innovative technology used
to provide information and monitoring systems during the
COVID-19 epidemic. This technological platform can be
used to tackle challenges during lockdown-like situations.
IoT would help to provide an automated and transparent
treatment process to tackle the COVID-19 pandemic
situation. Internet of Things (IoT) enabled healthcare
system is useful for proper monitoring of COVID-19
patients, by employing an interconnected network. This
technology helps to increase patient satisfaction and
reduces the readmission rate in the hospital. In a smart
healthcare setting, the IoT can help to provide a remote
diagnosis before hospitals for more efficient treatment [4]).

For diabetic patients, it is vital to monitor their blood
glucose continuously [5]; blood glucose data can be sent
from wearable sensors to doctors or smartphones for
continuous monitoring of patient's state of health. Castillejo
et al, [6] develop an [oT e-health system based on Wireless
Sensor Networks (WSN) for firefighters. Smartphones do
play a large role in the IoT, however, because many IoT
devices can be controlled through an app on a smartphone.
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You can use your smartphone to communicate with
your smart thermostat, for cxample, to deliver the perfect
temperature for you by the time you get home from work.
Another study helps us to track and identify the infected
person using mobile phone tracking mechanism. [oT
devices contain sensors and mizi-computer processors that
act on the data collected by the sensors via machine
learning. Essentially, IoT devices are mini-computers,
connected to the internet, and arc vulnerable to malware
and hacking Machine learning is when computers leam
similarly to humans — by collecting data from their
surroundings — and it is what makes IoT devices smart.
Collected data can help the machine to leam your
preferences and adjust itself accordingly. Machine leaming
is a type of artificial intelligence that helps computers leam
without having to be programmed by someone. Access to
High-quality Data:

Everyone, especially marketers and entrepreneurs,

loves data and with the invention of loT devices,
companies now have greater access to data related to their
customers and products than ever before. Technically, the
more information you have, the easier it is for you to take
the right decision. Better Tracking and Management
Whatéver the industry is, I[oT makes tracking and
management a breeze for organizations. From keeping
track of inventory item by item to monitoring road traffic
and weather conditions to notifying the concerned
authorities about any suspicious behavior, IoT
revolutionizes the way how we currently track and manage
our business assets. 10T is not just about smart homes
anymore, but it is now also aboul smart offices, smart
warehouses, and smart anything else. Efficient Resource
Utilization: Be it home, office, hotel, or car, IoT facilitates
efficient utilization of assets for improved productivity.
Leveraging the power of machine-to-machine interaction,
an IToT system collects real-time data with the help of
sensors and actuators so you can further use it to improve
process efficiency and minimize human intervention, as a
basic example, if any of your Home Appliances notifies
you about the task completion, you need not worry about
the inefficient consumption of the electricity.
Automation and Control: Automation is the need of the
hour and IoT is renowned for the same. Since most of the
IoT devices are connected through a wireless infrastructure,
they can operate on their own with little or no manual
intervention. For instance, home appliances such as air
conditioners, washing machines, ovens, and refrigerators
can be automatically get operated and you can even
monitor and control them remotely. Comfort and
Convenience: We live in a fast-paced world where busy
people don't even care about small things like switching
on/off lights and reading energy meters, and this is where
the Internet of Things comes in.

IoT-Assisted ECG Monitoring Framework With
Secure Data Transmission for Health Care Applications
which is Capable of sensing, processing, and

- communicating, allowing sensors, embedding devices and
other ' things ' to be created and the Health buffs who
actively track their physical progress can have a reliable
tracker for heart activity. Human Activity Recognition

Based on Improved Bayesian Convolution Network_ to
Analyze Health Carc Data Using Wearable loT Device.
The data collection using decision-making tools uses
wearable sensors for monitoring using cloud-assisted
internet of things (IoT).

III. PROPOSED METHODOLOGY

In this article, the proposed COVID-SAFE framework
offers: 1) a low-cost and lightweight IoT node[Fig .1] to
monitor continually a person's body temperature, heart rate,
and periodically monitor cough rate; 2) a smartphone app
to display the parameters and individual risk factors; 3) a
physical distance tracking mechanism to alert the user in
case of violation of safe physical distance, and 4) a fog
server that collects data from the IoT nodes and through
internet it sends the necessary information towards the
smartphone. The system mainly consists of namely 3
Modules. These modules combine to form our system.

A. MODULES

i. User Module
User Module Temperature sensor called Lm35 is an
integrated circuit sensor the can be used to measure
temperature with an electrical output proportiong) to the
temperature more accurately than using a thermistor
Heartbeat sensor. To use the sensor simply power it Vce
and ground pins. The sensor can simply power it using Vcc
and ground pins. The sensor can operate at both 5 and 3.3v
systems once powered connect the signal pin to the ADC
pin of the microcontroller to menitor the change im output
voltage.

ii. GSM Module
Global system for mobile communication. GSM module
can send all the data towards the cloud server we can
access the internet to the microcontroller using the GSM
module.

iii.” Server Module
Through the internet, the server module can send all the

data to an android app called MITapp inventor.

B. SYSTEM ARCHITECTURE

POWER GUPPLY

N =T
L]

Fig 1. System Architecture
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The framework for our proposed system includes a
wearable 1oT device, smartphone app, and fog (or cloud)
server, Here we are using four sensors that are connected to
a microcontroller called ATMEGA 328. The sensors used
are the heart rate sensor, body temperature sensor, sound
sensor, and the sensor for minimum distance maintaining.
These paramecters are all being controlled by a
microcontroller that can coordinate all these values like a
microprocessor. Using GSM Module/GPRS Module we
can send all these data towards the cloud server or fog
server: The data are visible on our smartphones. We can
power the microcontroller using an adaptor or USB. The
system architecture illustrates the high-level architecture of
the COVID-SAFE framework.

I Wearable IOT Device

The deployment of sensor devices has
tremendously increased. Similarly, IoT applications have
witnessed many innovations in addressing the COVID-19
crisis. State-of-the-art focuses on loT factors and symptom
features deploying wearable sensors for predicting the
COVID-19 cases. The working model incorporates
wearable devices, clinical therapy, monitoring the
symptom, testing suspected cases. This IoT node works in
association with the user’s smartphone to collect proximity
data using Bluctooth and to communicate with the server
through the cellular data network. It consists of a heart rate
sensors body temperature sensor, a sound sensor, and a
GSM module for data communication. We can access the
internét to the microcontroller through GSM Module. The
system then is synchronized with the software to monitor
the user's behavior during daily activities. To measure the
power consumption of the system, the wearable IoT device
is connected to an adaptor or USB and elements of IoT.

il.  Smartphone App

The smartphone app shows the status of the
patient. Firstly we have to enter personal details. By
accumulating this information, the system can provide an
individual risk factor for the user. Each parameter is shown
in different fields. Here we are concerned about four
parameters such as heart rate, body temperature, cough
rate, and measuring social distance. These parameters are
shown as the first field, second field, third field, and fourth
field. The COVID-SAFE smartphone app, which is built to
interact easily with users. This application collects all the
data of related to patients. The app asks for symptoms
following the body parameters, and provides the risk
evaluation, and sends some useful tips.

iii.  Arduino Nano Board

The Arduino Nano is a microcontroller board
based on the ATmega328. It has 14 digital input/output
pins (of which 6 can be used as PWM outputs), 6 analog
inputs, a 16 MHz ceramic resonator, a USB connection, a
power jack, an ICSP header, and a reset button. It contains
everything needed to support the microcontroller; simply
connect it to a computer with a USB cable or power it with
an AC-to-DC adapter or battery to get started.

iv. USB Plug & External Power Supply Plug
Every Arduino’ board needs a way to be connected to a
power source. The Arduino Uno can be powered from a
USB cable coming from your computer or a wall power
supply that is terminated in a barrel jack. The power source
is selected automatically. The USB connection is also how
you will load code onto your Arduino board.

v. Voltage Regulator
The voltage regulator is not something you can (or should)
interact with on the Arduino. But it is potentially useful to
know that it is there and what it’s for. The voltage regulator*
does exactly what it says — it controls the amount of
voltage that is let into the Arduino board. Think of it as a
kind of gatekeeper; it will tum away an extra voltage that
might harm the circuit. Of course, it has its limits, so don’t
hook up your Arduino to anything greater than 20 volts.
vi. Power Pins

Voltage In Pin — The input voltage to the Arduino board
when it's using an external power source {as opposed to 5
volts from the USB connection or other regulated power
source). You can supply voltage through this pin, or, if
supplying voltage via the power jack, access it through this
pin. 5V Pin — This pin outputs a regulateli 5V from the
regulator on the board. The board can be supplied with
power either from the DC power jack (7 — 12V), the USB
connector (5V), or the VIN pin of the board (7-12V).
Supplying voltage via the 5V or 3.3V pins bypasses the
regulator, and can damage your board. It's not
recommended. 3.3V Pin — A 3.3 volt supply generated by
the onboard regulator. The maximum current draw is 50
mA. Ground Pins — There are several GND pins on the
Arduino, any of which can be used to ground your circuit.
IOREF Pin — This pin on the Arduino board provides the

. voltage reference with which the microcontroller operates.

A properly configured shield can read the IOREF pin
voltage and select the appropriate power source or enable
voltage translators on the outputs for working with the 5V
or3.3V.

vii.  Input & Output Pins

Each of the 14 digital pins on the Uno can be used
as an input or output. They operate at 5 volts. These pins
can be used for both digital input (like telling if a button is
pushed) and digital output (like powering an LED). Each
pin can provide or receive a maximum of 40 mA and has
an internal pull-up resistor (disconnected by default) of 20-
5k Ohms. In addition, some pins have specialized
functions: Serial Out (TX) & Serial In (RX) — Used to
receive (RX) and transmit (TX) TTL serial data. These pins
are connected to the corresponding pins of the ATmega8U2
USB-to-TTL Serial chip. External Interrupts — Pins 2 and 3
can be configured to trigger an interrupt on a low value, a
rising or falling edge, or a change in value. PWM — You
may have noticed the tilde (~) next to some of the digital
pins (3, 5, 6,9, 10, and 11).

These pins act as normal digital pins, but can also
be used for something called Pulse-Width Modulation
(PWM). Think of these pins as being able to simulate
analog output (like fading an LED in and out). SPI — Pins
10 (8S), 11 (MOSI), 12 (MISQ), 13 (SCK). SPI stands for
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Serial P.::rir-)heml Interface. These pins support SPI
communication using the SPI library. Analog Input Pins —
Labeled AO through A5, cach of which provides 10 bits of
resolution (i.e. 1024 different values). These pins can read
the signal from an analog sensor (like a temperature sensor)
and convert it into a digital value that we can read. By
default, they measure from ground to 5 volts, though is it
possible to change the upper end of their range using the
AREF Pin (Stands for Analog Reference Most of the time
you can leave this pin alone). Additionally, some pins have
specialized functionality: TWI — Pins A4 or SDA pin and
A5 or SCL pin. Support TWI communication using the
Wire library. Resct Pin — Bring this line LOW to reset the
microcontroller. Typically used to add a reset button to
shields which block the ene on the board.
viii.  LED Indicators

Power LED Indicator — Just beneath and to the
right of the word “UNQO" on your circuit board, there’s a
tiny LED next to the word ‘ON’. This LED should light up
whenever you plug your Arduino into a power source, If
this light doesn’t turn on, there's a good chance something
1s wrong. Time to re-check your circuit! On-Board

LED — There is a built-in LED connected to
digital pin 13. When the pin is HIGH value, the LED is on,
when the pin is LOW, it's off. This useful to quickly check
if the board has no problem as some boards has a pre-
loaded simple blinking LED program in them.

TX & RX LEDs — These LEDs will give us some
nice visual indications whenever our Arduino is receiving
or transmitting data (like when we’re loading a new
program onto the board).

ix.  ATmega 328 Microcontroller

The black thing with all the metal legs is an IC or
Integrated Circuit. Think of it as the brains of our Arduino.
The main IC on the Arduino is slightly different from board
type to board type but is usually from the ATmega line of
IC's from the ATMEL company. This can be important, as
you may need to know the 1C type (along with your board
type) before loading up a new program from the Arduino
software. This information can usually be found in writing
on the top side of the IC. If you want to know more about
the difference between various IC’s, reading the datasheets
is often a good idea.

x.  Reset Button & ICSP Header

ICSP stands for In-Circuit Serial Programming.
There are two ICSP headers on the board one for
ATmegal6U2 and the other one is for ATmega328. These
are used to update or load the firmware into the
microcontroller. Pushing the reset button temporarily
connects the reset pin to the ground and restart any code
that is loaded on the Arduino. This can be very useful if
your code doesn't repeat, but you want to test it multiple
times.

vCcC

Fig 2. Hardware Overview

IV.  FUTURE SCOPE
The future of health care is shaping up in front of our very
eyes with advances in digital health technologies, like IoT,
Al, Robotics, and nanotechnology. As this IoT-based
device is capable of measuring human body parameters it
can also be used for the continuous evaluation of patients
who need regular medical checkups and for senior citizens.
Doctors and nurses can use this handheld device to record
patients’ real-time data and constantly update their medical
history. This makes more accurate and more efficient
diagnoses and treatments.
V.  .CONCLUSION

A wearable system/device capable to track key
COVID-19 symptoms is presented. The COVID-19 is
associated with typical symptoms. Their list is not short,
but the most typical are fever, cough, shortness of breath or
other breathing problems, chills, muscle pain, sore throat,
loss of taste or smell. Serious symptoms, among others,
include elevated heart rate (above 100 bpm) and lower
oxygen saturation <92%. The ideal COVID-19 wearable
device would be capable of measuring as many mentioned
parameters as possible in everyday conditions and being
easy to use by the seniors, young, without special training
and knowledge. Off-the-shelf hardware and software
components as simple sensors, general-purpose
microcontroller; and gadgets like mobile devices and
peripheries are used to detect and monitor body
temperature, heart rate, continues cough, which are
important to alert patients and remote medical staff zbout
unusual symptoms correlated to COVID-19 or similar
diseases. This product also helps to keep social distancing
between peoples. The principle is not just simple and low
cost, based on the components we use every day, but very
immune to noise and artifacts.
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ABSTRACT
The paper addresses the problem of shoulder-surfing attacks

.on authentication schemes by proposing Illusion PIN

(IPIN), a PIN-based authentication method that operates on
touch screen devices. IPIN blends two keypads with

different digit ordering with the help of hybrid images in’

such a way that the user who is close to the device is seeing
one’s keypad to enter their PIN, while the attacker who is
looking at the device from a long distance is seeing only the
other’s keypad. It uses shuffling algorithms to shuffle the
keypad since the attacker may memorize the spatial
arrangement of the pressed digits. To improve the security

of Illusion PIN, an algorithm is used which is based on -

human visual perception. By the end, the project quantified
the level of resistance against shoulder- surfing by
introducing the notion of safety distance, which is estimated
with a visibility algorithm.

Key words: Authentication PIN, Hybrid Images, Human
Visual Perception, Shoulder-surfing, Video Attack.

LINTRODUCTION

. 1.1 Overview of Illusion

For instance, a baby who perceives tree branches in dark as,

if they are goblins could also be said to behave an illusion.
The design of Illusion PIN is predicated on the
straightforward observation that the user is often viewing
the screen of the user device from a shorter distance than a
shoulder-surfer. The core idea of Illusion PIN is to create
the keypad on the touch screen to be interpreted with a

unique digit ordering [10]. The user's keypad is shuffled in

every authentication attempt.

1.2 Overview of Shoulder Surfing

In computer security, shoulder surfing is a type of social
engineering technique used to get information like personal
identification number (PINs), passwords and other
confidential data by looking over the victim's shoulder,
either from keystrokes on a tool or sensitive information

b(_:ing spoken and heard, also known as cavesdropping
Figure 1.

70

Figure 1: Shoulder Surfing Attack

The main measures of shoulder surfing are

¢ Gaze-based password entry
® Secret tap method

* Comparison of risks between alphanumeric & graphical
® PIN entry

1.2 GAZE based Password Entry

The basic procedure is that reminiscent to normal password -
entry, except that in situation of typing a key or touching the
screen, the user looks at each desired character or trigger'
region in sequence (same as eye typing) [9]. The approach
can, therefore, be used both with character-based passwords
by using an on-screen keyboard and with a graphical
password scheme.

1.3 Secret Tap Method

In computer security, shoulder surfing is a type of social
engineering technique used to get information like personal
identification numbers (PINs), passwords and other
confidential data by looking over the shoulder of the victim,
cither from keystrokes on a device or sensitive information
being spoken and heard, also known as eaves dropping.
This attack is performed either at close range(by directly
looking over the victim's shoulder) or from a longer range.
To apply this technique attackers do not require any
technical skills; keen observation of victims' surroundings
and the typing pattern is required [7]. Therefore, it is
Important to make the authentication process more complex
in order to prevent authentication information frqa being

rf—'t-{\“
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stolen cven il camerns and/or other individunls sees the
information input process numerous times. One of the

simplest forms of n secret tap method is biometrics such ns *

fingerprint scanning or fucinl recognition, which cannot be
replicated by an attacker (4],

1.4 Comparison of Risks

The key advantage of the graphical password compared to
the alphanumeric  password s that the improved
memorability. However, the potential detriment of this
advantage is that the increased risk of shoulder-surfing, The
result indicates the very fact that both nlphanumeric and
graphical password-based authentication mechanisms may
have significant vulnerability to shoulder-surfing unless’
certain precautions are taken [6). Despite the common belief
that non-dictionary passwords are the forcmost secure kind
of password-based outhentication; results demonstrate that
it's, in fact, the foremost wulnerable configuration
toshoulder-surfing.

1.5 PIN Entry

A personal identificatio number (PIN), or somctimes
redundantly PIN, may be a numeric or alpha-numeric
password employed in the method of authenticating a user
nccessing a system. The personal identification number has
been the key to flourishing the exchange of PIN data
between different data-processing centers in computer
nctworks for financial institutions, governments, and
enterprise [5].

2,.BLOCK DIAGRAM

The Figure 2 indicates the working of illusion pin and its
flow of functions.

=

[ ]

Paiswora mismacn

Dacramam stampl
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3. LITERATURE SURVEY

Table 1: Literature Survey

SL TITLE MERITS DEMERI
NO T8
Biometric-Ruch Gesture A | Recognize speed of
Novel  Approach  to | unique biometric | typmz on
1 | Authentication on Multi- | gesture
touch Devices characteristics of
an individual
Finger-Drawn a user draw a PIN increasing
Authentication on touc] on touch interfac{ authentication
2 | devices with h finger delay and
complexity
DRAW.A-PIN: It offers better | attacker
Authentication use security utilizing
3 | finger-drawn  PIN touch | drawing  traits
devices - behavioral
biometric
Astociation bas graphical | user-friendly Quantitative
password design resistant | authentication, analyzis
shoulder surfing attack improve is provided
4 ' complexity into
the authentication
= i3 reduce
Photographic mathematical
Authentication through not
5 | Untrusted Terminals secure 2
mulfi-
swords

In Tablel. It shows the comparison of the 5 similar related
method which taken for the project and its basic
characteristics are listed.

4. PROBLEM STATEMENT

Existing systems only provide some authentication
techniques using pattern fecognition schemes and it does
not provide complete resistance to shoulder surfing. It only
makes a way to recognize patterns or personal photographs
of users and ask them to identify their own personal
photographs from a set of images.This may cause an
attacker to memorize the pattemns or photographs and the
solutions nced to provide more resistance to shoulder
surfing. There should be a solution to shuffle the keypads so
that the attacker may not memorize it [2].

The motivation behind the project is the need for resistance
to various shoulder surfing attacks faced nowadays. Since
having different old technologies for shoulder surfing
attacks, illusion pin comes with an authentication scheme to
blend two keypads of different digit ordering to a single
hybrid image to provide more security with the feature of
shuffling keypads. The main aim of this project to avoid
hacker's attack. here it's a practically impossible at the user
can observer the device within in the bigger distance [3).s0
the user cannot understand what are ofien done on the
system. If an attacker can see the pin authentication of the
user that the attacker imitates the pin authentication by an
assumption. To satisfy the wants of users to extend shoulder
surfing resistance without the usability overhead. Address
the matter of shoulder surfing attacks on authentication
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schemes by proposing IPIN. Such some way that the user
Who is near the device is secing on the keypad to enter the
PIN, while the attacker who is starting at the device from an
even bigper distance is sccing only the oppositckeypad.

S. PROPOSED SYSTEM

Traditional password authentication into a computer system
with a keyboard is vulnerable to shoulder surfing attacks.
Shoulder surfing refers to the usage of observation
techniques i.e. looking over somcone shoulder, to obtain
their password [1]. In the proposed method, created a virtual

keypad with a deceptive visual impression PIN. The virtual |

keypad is composed of two keypads with alternative digit
orderings, combined in a single hybrid image. The keypad
shows different values for user and attacker based on
visibility algorithm that considers distance as a major factor
for keypad changing Figure3. .

g 8

User

View L s Al

- Password M|

Passworg / . ]
Aulentication Shoulder Surtng

Allack

Avoid Shoulder
Surbng

Another Keypad For
Mkn J }4

Figure 3: . Block diagram of user password authentication

fiusion Virtual
Keypad

Gaze tracking works by using computer vision technigues
to track the orientation of the user's pupil to calculate the
position of the user's gaze on the screen. Gaze-based
password entry makes gleaning password information
difficult for the unaided observer while retaining the
simplicity and ease of use for the user.

6.. TEST CASES

Table 2: Test Cases
Test1d Test Description,, | Input Expected Result
1 Authentication Digits Login Successful
2: Finges position | Digits Secarity
3 Test with Digits Impossible 1o
: amvallance capturé the
camera number
4 Estimate the Dnigits Impossible 10
minimum distance capture the
from which 2 pumber
hacker can access
the pin )
n Table2 indicates the inputs we giving and its basic

performance tasks. Here system performs authentication,

+ finger position recognition, test with surveillance camera

72

and estimate minimum distance from which a hacker can
access the pin. Several inputs are given and finally how the
output is successfully run by the system is shown.

7. EXPERIMENT RESULTS

In Figured, it indicates the whole analysis of the system
based on security is shown.
Security(%) v/s Testing-method

Figure 4: Experiment results

8. CONCLUSION AND FUTURE SCOPE

In future, lllusion PIN creates for android application. This
can help to enhance mobile security. Illusion poses have
variety of interesting questions, which warrant further
investigation. Recall that scheme doesn’t mandate a given
image processing filter the selection of an oil painting filter
has been driven mostly by heuristic considerations. Further
experimentation is additionally needed to raised evidence the
re-silence of the scheme to some kinds of attacks the low
fidelity test conducted to see optimal parameter selection,
while highly encouraging, has to be expanded to supply
stronger statistical evidence that attackers don’t seem to be

easily able to revert a distorted image back to its original
meaning.

While investigating how best to tune filter during the course
of prototype design and implementation discovered that
finding an optimal parameter point for the lossy filter
depends on the image to be transformed. It can be concluded
that the visibility index threshold value isn’t universal. It
also wishes to remind that the values of the DAF filter
parameters depend up on the task at hand. As a result, it
should to repeat the estimation process for a considerably
different task [8). Then it is often concluded that the
visibility algorithm may be accustomed assess the visibility
of general images, but its parameters should be appropriately
tuned for the actual task athand.The main goal of work was
to provide a linesbased authentication scheme which can be
used to resist shoulder surfing attacks.The proposed system
uses Illusion pin, apin-based authentication method that uses
the technique of blending hybrid images with two different
digit orderings into a single image. It is used mainly in touch
screen devices. It allows a person to resist from shoulder
surfing attacks by providing two blended keypads for one
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who_ is standing nearby it and other who is standing in a
particular distance which is usually the attacker.

The system provides complete security to shoulder surfing
attacks by shuffling the keypads using an algorithm so that

the attacker cannot casily memorize the pin. conclude that -

the above mcthod can be widely used to resist shoulder
surfing attacks. The shuffling algorithm can widely be used

to shuffle images but its parameters have to be tuned for the
particular task inhand.
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ABSTRACT

Nowadays wo’mcn face various levels of threats from

the society. Thus, women safety can be considered as _

an important issue that needs efficient solutions, Even
though there exist some innovations towards this they
are not much effective as they need human
interaction to operate. From the previous experiences,
we can see that a victim may not get any time or
chance to operate any button or to switch on any
application. Here we try to implement a device that
can overcome these issues to a certain extend. This is
a wearable device which has the ability to distinguish
between a normal situation and dangerous situation

by sensing the body temperature and heartbeats of .

women. When the device senses a dangerous
situation, it will automatically call and send a
message to the contacts which is already saved in the
database along with the location_details. It can also
work in situations where there is no internet facility.

Key words: Arduino Board, Cloud Computing, GSM"

modem, GPS, Pulse Sensor, Temperature Sensor,
ZigBee network.

1. INTRODUCTION

We are familiar with a numerous cases against
women in these days. To avoid such crimes now exist
many devices for women safety which helps to detect
the location of the women and to alert authorities.
Since these devices need some kind of human
interaction to operate them, majority of time the user
didn’t get a chance to operate it. And also most of
these devices need network facilities. So it cannot
operate in remote areas. Hence in such situations the
device becomes useless. Thus through this paper
these devices are altered to operate without human
interaction. For this a pulse rate sensor and a
temperature sensor are added. Since there will be
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difference in body temperature and pulse rate when a
person become scared or while running, it is easy to
detect emergency situations using these 2 readings.
To detect danger automatically machine learning
algorithm is used‘and Cloud is used for collection and
computation. Data of non danger situation is initially
saved in the cloud as a reference. Logistic
progression is used Cloud for comparing the actual
data with collected data to predict whether the
situation is danger or not. If danger is detected it
automatically sends alert with location. ZigBee
network is used as a remedy for network
unavailability. It helps the device to send data to
multiple hop distance.

2. LITERATURE SURVEY
2.1 Suraksha”-A Women Safety

In this paper the women safety device is named as
Suraksha. It gives a warning with an instant location
of the distressed victim to the police station. Through
this the incident can be prevented and the culprit can
be arrested. This device can reduce the increasing
crime against women. It is a simple and easy to carry
device. It has a major role in CCTNS whick contain
all digitized police records over India. A small press
of a switch sends location as well as a waming
message transmitted module to police station and
other registered mobile number via GSM module. [2]

Receiver

—>

Micro
controller

—>| @
Display

Figure 1: Conceptual design of receiver
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Figure 2: Conceptual design of transmitter

2.2 One Touch Alarm System for Women’s Safety
Using GSM

This paper introduces a one touch alarm system that
ensuring women's safety using GSM module. It helps
to identify protect women from dangerous situations.
When the victim scnse abnormal situation, just press
on the button of the device. This device includes a
PIC microcontroller, GSM module, GPS modules.
The system looks very similar to a normal watch"
which tracks the location of the women using GPS
and sends emergency messages using GSM, to
contacts and the police station. The main advantage
of this device over the other existing systems is that
the user does not require a Smartphone. The device
ensures more accuracy and more reliability. The
watch will leave no stone unturned to help the dupe
in any kind of emergency situations.

GPS
»] MODLUE
PIC
PUSH »
. j GSM
BUTToN “| MODLUE
Figure 3: Block diagram

This device has 16k bytes flash memory and
1024bytes RAM. Software, numbers and message to
~ . \
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inform friends, family and police are stored in the
spot of PIC. A GSM module and a GPS module arc
linked to the controller. To communicate with GSM
and GPS module, the Enhanced Universal
Synchronous Asynchronous Receiver Transmitter
(EUSART) module in the PIC is used. [3]

2.3 10T based Smart System for Human

This paper describes a smart device, which contains
multiple components, having a wearable Smart
Device which continuously communicates with a
smart phone through the Internct. The application is
programmed and includes all the health related data
of the user. This device gencrates a signal that is
transmitted to the smart phone. The software or
application has access to GPS and Messaging
services which is pre programmed that whenever an
cmergency signal is received, it sends a help request
to nearby police station, relatives and also to the
pecople ncarby having the application. With this

“action it helps the police to reach the victim more

accurately. Sometime the people who has health
related issues did not get proper medication on time
and might leads towards the death that person if did
not get help from any one. This led to the
implementation of such a system. The proposed
system makes it possible through a wearable band. It
is integrated with some sort of sensors which will not
only help in preventing the attack but also in medical
issues. This device will generate an alert message
with location and will send to nearest police station,
nearest active peoples, relatives or nearest ambulance
as per the situation. Based on the situation the alert
will be send through the internet or SMS gateway. [4]

2.4 Smart Security Solution For Women Based On
Internet Of Things (10T)

This paper focuses on a security system that is
designed to provide security to women. This system
is an advanced system canbe built that can detect the
location and health condition of person. It includes
clectronic gadgets like GPS  receiver, body
temperature sensor, GSM, Pulse rate sensor. The
heartbeat of a person in such situations will be
normally higher which helps make decisions along
with other sensors like motion sensors to detect the
abnormal motion of the women. As compared with
existing women security devices such as bulky belts,
separate garments €ic. it's completely comfortable
and easy to use and this is the idea behind this. It has
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4 Smart Automatically | Need
Security functioning internet
Solution For | System accessed
Women smarl
Based On phone
Internet
Of Things

5 Design And | Providesa Control
Development | shock button

| Of mechanism to should
Women Self | produce be pressed
Defence non-lethal to operate
Smart clectric shock.
watch .
Prototype

In this survey we just compared HELPMATE with
other techniques used for women safety. In order to
reduce its drawbacks, herc adapt the merits of similar

works by analysing the Literature review. The reason ’

we come up with these idea is that, in situations like
sudden unconsciousness and weakness due to fear or
while sleepirfe, user may unable to resist an attack
against her. This system also includes facility to
transfer data to a large distance. Thus the
effectiveness of the device becomes more.

3. MOTIVATION

The crimes against women increase day by day. The
society is familiar with such news in each day. So, it
is important to develop the technology towards this
for assuring women safety. There exist some women
safety devices but they are not much effective. These
devices are not able to prevent the attacks in all the
situations like sudden unconsciousness, while

sleeping or weakness due to fear since they are non.

automated devices. On such situation we may not
able to call others for help. But in every such
situation our body temperature and pulse rate will
show a noticeable difference. This is behind the'idea.
Remote areas may lack network facilities and to
protect users in that area we need to provide extra
facility. For that here use ZigBee network

4. SCOPE

By the implementation of such a system will help to
avoid the crimes or attacks towards women by
sharing the location of crime to the emergency
contacts with an alert message and call. This system
can also inform the nearby police station and thus the
crime can be avoided as early as possible. Thus, by
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implementing such a system with high accuracy and
work without any delay will definitely ensure safety
for the women without any fail.

5. PROBLEM STATEMENT

The main problems in most of the women safety
devices are not automatic. It needs a single touch or a
voice command to unlock the system. It may not be
possible at all situations. The individual may not get
the time to operate the system duc to many reasons.
The objective of the device fails and the crime can’t
be identified. The device may also fail to function in
remote areas since all the safety device needs internet
access to transfer data. In remote areas where there is
no signal the device become in dead state and the
attack cannot be prevented. The solution to overcome
these issues is to implement a device which is able to
work automatically without any human interactions.
And also the device should be able to function in
remote arcas without internet access. This
implementation will lead to the creation of an
effective women safety device.

6. PROPOSED MODEL

A system that can operate without any human
interaction and automatically send alert message to
emergency contact while women is in danger and
even there is no intemet connection. It also contains a
push button for the cases in which the user is able to
operate the system. The system contains a
temperature sensor and a pulse rate sensor to collect
the readings and send it to Arduino, which fixed in
the system. Arduino send this data to Cloud through a
gateway. Cloud compares the collected data with
initially stored data. Readings in both danger and non
danger situation are collected initially using mobile
app and stored in cloud. Logistic progression
algorithm is used as machine learning algorithm to
compare collected readings with initial data.
Prediction of danger is done by checking the match
and mismatch of readings. The prediction is send
from cloud to Arduino through a gateway. If
prediction is danger then the GSM modem present in
the system sends calls and messages along with the
location of user detected using GPS that also fixed in
the device. [1].

-
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an added advantage so as to reduce the cosl of the
device and in reduced size. The GPS and the GSM
are used of a smart phone. The watch can be installed
with Bluctooth 4.0 BLE which comes in handy for
several days on a single shot of charge. This also.
enables in reduced power use. [5]

—P> Pulse rate
of
e le R sensor
an. bl
Micro u Temperatur
. . L
controll e sensor
er
Motio |g >
Power
supply
Figure 4: Smart Band Module

2.5 Women Self Defence Smart watch Prototype

When the user is in danger, it has a control button
that will be used by women to inform ncarby police.
When the system is activated, the watch directly gets
connected to the satellite through GPS. It contains a
shock mechanism to produce an electric shock in
cmergency situations to resist the attack. In order to
minimize risk there are many approaches that
proposed clectronic tele-monitoring systcms aimed at
tracking victims and aggressors. These approaches
are bascd on data transmission and locating
technologies such as GPS and GPRS. Then the
location is transferred through a GSM modem. (6]

When the supply is given the device will turn on.GPS
and GSM connected to ATMEGA also start working
and it displays the current position of device. Then
with the help of GPS the location (latitude and
longitude) of the victim is detected and is displayed
on the LCD. When the victim feels danger, he/she
presses the first emergency key, the kit displays
emergency situation and voice kit is enabled. Now

—— the victim gives voice command and it is recognized
by the kit. If the voice command matches with the
one stored in database then the appropriate action

n takes place. For example if POLICE gets the voice
GPS Shack command given by the victim, then a text message is
Modem ) Relay ] Generator sent to a number of police station and also an alarm is
Micro gencrated. Another emergency key is also provided in
com controller s PR the kit and if it is pressed by the victim it generates an
Modem K—> —_—; —N speake electric shock of around 12 vV DC which can give
b severe shock to the person who is trying to mistreat.
N Table 1: Literature review
Emergency | A key =) Volce
KEY Kit Sl.no | TITLE PROS CONS
P]wer 1 Design and !mimidalc : Voice
Development | instant location command
of and a distress is
“Suraksha”- | message to the needed
. ComputerPolic A  Womer | copsand start
...... B e e Safety registered functioning
£ 3 number
2 One touch Technologically | Needs a
alarm system | sound human
for equipments and touch to
Figure 5: Self Defence module women's ideas are start
e safety using | used functioning

This proposed system deals with situations where a GSM

woman can get help with the press of a button on the 3 ToT based Also help in Needs

gadget. Self Defence module for women safety is like Smart medical internet

a Smart Watch for Women safety. This devicg System for Issues access

contains technologies that are embedded into 2 Human . J

compact device for women safety and protection. L Safety
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7. ARCHITECTURE

————

Figure 6: Architecture of the system

The architecture of this system begins from the
sensors, a temperaturc sensor and a pulse sensor to
collect readings from the body. A microcontroller
unit (Arduino) is fixed in the device to collect the

readings. These data sends to the gateway and then

send to Cloud. To analyse the data machine leaming
is used in the cloud. After computing all the data on
Cloud the situation is predicted as danger or not. The
result is send to the microcontroller through a
gateway. If the result tells danger then the GSM
modem in the device sends messages and calls to the
emergency contact. The location of the user is tracked
using a GPS module connected to the device and
send along with the message. For a user in remote
areas the Intemet connection may unavailable. Thus a
ZigBee network module is "added to escalate the
information to a large distance by using its multiple
hop communication facility. [1]

8. LOGISTIC REGRESSION ALGORITHM
USING PYTHON

To analyse the data accurately and predict the danger -

Cloud use logistic regression as machine learning
algorithm. By using the sensor value generated by the
person who wearing the band and according to that
danger and non danger situation is determined. Thus

based on the initial data danger can be predicted
accurately using this logistic regression algorithm. It
is a classification algorithm used to predict binary
output by using dummy variables, The danger is
indicated by the binary value Yes and non danger
situation is indicated by No. The function of
independent variables temperature and pulse rate is
modelled as probability of danger (P). It is a
nonlincar function that ranges from -cotote where
probability lics between 0 and 1.log odds is applied to
the dependent variable that expressed aa lincar
function. [1]

i
A. ADVANTAGES
» Can be used by women while travelling
alone on roads, in public transport or even at
workplaces.

» Helps us to analyse the severity of crimes
against women and reduce
harassments.

Complctely automatic system

Able to work without internet access.

Human interaction is not neceded.

Location is shared accurately without any

delay. ’

B. DISADVANTAGES

» Pulse and temperature variations occurred

due to some physical conditions may also be
detected as an emergency situation,

»  Itrequices a large storage space.

sexual

Y VYV V VYV

9. SYSTEM REQUIREMENTS

Here we need both software and hardware
requirements in order for the implementation.

C. SOFTWARE REQUIREMENTS

+ Data collected by temperature and pulse rate
SEensor.

¢ Machine leaming algorithm
» Logistic regression using python,
e Cloud for storage

D. HARDWARE REQUIREMENTS
*  Arduino ATmega328 Board.
e Temperature sensor LM35 series
s Pulse rate sensor

GPS module

GSM 30

*  ZigBee S2C mmoduS2C

L ]
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10. TEST CASE
Table 2: Test case
T
C| TEMP. |PULSE| EXPD. [|[ACTUAL | STATUS
D|VALUE [VALUE| RESULT |RESULT
1 37 83 Not Not Successful
emergency pmergency
2 36 138 Not Not Successful
emergency [emergency '
3 40 140 |Emergency Emergency] Successful
Situation | Situation
detected | detected
4 38 85 Not Not Successful
emergency [emergency
5 41 83 Not Not Successful
emergency [emergency
[ ]
11. OUTPUT

The system is able to predict danger based on the
body conditions. Collected data is compared with
initially stored data using logistic regression
algorithm. When danger is detected emergency call
and message will be send to the emergency contacts
along with the location of user with high accuracy.

12. CONCLUSION

This system is implemented to ensure safety for
women travelling alone .in public transport,
workplace, home or on road. This may help to reduce
crimes and harassment to an extent. Since this device
can also be operate in areas where internet is
unavailable the effectiveness of the device increases.
ZigBee mesh network provides multiple hop distance
to transfer information to a large distance.

In order to reduce the drawbacks of the system
advantages of related works are adapted after
analysing the literature review. From the Literature
review it can be analysed that the main demerit of
these systems are it cannot be operated automatically
without any human interaction. Thus user can't
operate the system if the attack occurs when she
becomes unconscious or weak due to fear or when
the user is sleeping. And also these systems cannot
use in remote areas. By overcoming such drawbacks
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this system is implemented in such a way to provide
accurate predictions and cfficient security without
any fail.

13. FUTURE SCOPE

In future this system can add on a feature that the
location can be: shared as a pop-up notification
instead of a message. Also the system can send the
alert message also to the nearby police station by
tracking with GPS. These future changes can increase
the effectiveness of the device and thus it can ensure
women safety.
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ABSTRACT

Countries around the world face kundreds of natural
calamities every year. In our country, the most recent being
the floods that affected the state of Kerala and
Uttarakhand. Most of the people living ncar water sources
were stranded at homes. Despite the deployment of rescue
teams to find them, the operations took longer than
expected, resulting in loss of life. In any case, the
effectiveness of a search and rescue is evaluated by the
quick response. .

As disasters disrupt communication mediums, valuable
information regarding the location of the affected persons
cannot be passed on to rescuers effectively. This results in
delayed response and time is crucial when it comes to
saving lives.

By creating a system that can be used by rescuers and
affected persons alike, the delays caused by poor
communication can be overcome. An ad-hoc network can
be set up onto which this system can be implemented.
These network credentials are made aware to people
beforehand. At the time of the disaster, this WiFi network
can be accessed by people to give information about their
location and other parameters like cumrent status,
headcount, etc to an android application. Wi-Fi hotspots
can be set up on individual phones so that nearby devices
can also connect to the network. The database is designed
to store information about people. This information can be
used by the search and rescue team . to reach affected
people along with necessary supplies.

Key words : Ad-hoc, disaster area networks, disaster
" response, Wi-Fi hotspot, router.

1. INTRODUCTION

Our country faces hundreds of natural calamities every
year [1]. Studies show several patterns on how disasters
keep recurring in some areas. As a result of poor planning
of strategies, rescue operations become ineffective where
there is no protocol of mitigation. Being prepared for a
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disaster can help in a lot of ways to avoid the drastic effect
of a disaster. ;
The most recent of times our land was affected by the
worst floods during 2018 and 2019. Flash floods like these
happen in a few hours and rescuers are not prepared to
tackle them. In such flood-prone areas, people cannot
organize themselves quickly enough and pass information
after the wake of the disaster.

Most of the people living near water sources were stranded
at homes. Places near riverbanks can be classified as high-
risk areas. they need to be well prepared to handle such
disasters.

Search and rescue teams were deployed to find them. But
without knowing the exact location or number of people
the task to rescue them becomes very difficult. First
responders are usually people who know the area well.
They are not well equipped to handle the situation

But it wasn’t feasible to search all the houses as some
people had already left to the relief camps

2. LITERATURE REVIEW

There are several systems that.try to tackle the same
problem, ie, creating a communication system after a
disaster. Natural calamities leave all telecommunications
services disabled as telephone wires and cell towers may
be destroyed. As time is critical, the best approach is to
create an ad-hoc network that can‘be accessed by people
quickly and easily. This network might be able to get
crucial initial information that can then be used to save
lives. ‘

The choice of the network is not wired as there are already
limitations to what can be done. Most of the area might be
flooded or unreachable depending on the calamity. It can
also be dangerous to navigate in these areas a few hours
after floods due to downed power lines etc.

Hence wireless networks are required. They do have a lot
of limitations but it is more feasible than other methods.

There is plenty of research being done in creating ad-hoc

networks. A wifi based mesh network [2]. The
communication is based on IEEE 802.11b,gn Wi-Fi
standards, Here the wifi network provides the backbone for
communication between the smart devices that are
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connected to the network. The wifi nodes can be placed
100 meters apart and provide a range in that area.

Wifi hotspot method of transfer is when a device
repeatedly broadcast network join beacons [3] so that any
devices in the vicinity can connect to them. this is done
periodically so that new devices can readily join the
network along with existing devices

Another application to send data from sensors using Zigbee
modules is discussed here [4). They can monitor
paramelers recorded by the sensors remotely. This has
useful applications in a disaster management system. It is
used to measure cnvironmental parameters like air quality,
waler levels, wind levels, etc. several other use-cases are
also discussed in that paper. The relevance to this paper is
that we can use these modules to make a more informative
analysis of ambient conditions also.

Techniques discussed in [5] are more about hastily formed
networks or HFN with particular importance of CISCO
being able to use WiMAX to support agencies to provide a
network that can be used to' make emergency
communication possible.

Another method was to use SATCOM or satellite internet
that operated directly from satellites. The main drawback
of this system is that poor weather conditions can impair
the connection. .

They also discuss the possibility of a WiFi-based mesh
network [5] to which devices can scamlessly connect to
and perform data transfer.

3. PROPOSED SYSTEM

A network can be created in a variety of ways. The
cffectiveness lies in how it is implemented in a given
situation. A network-based in wifi can be set up fairly
casily with almost everyone carrying a wifi capable device
with. them at all times. The process can be made more
intuitive and simple using an interface that allows people
to communicate to the rescuers in the event of a disaster,
rescuers can set up an ad-hoc network. The main aim is
that people can log onto this network via their mobile
phones in order to communicate with the rescuers via an
android application.

A long-range wifi transmitter keeps the system accessible
to people in the affected area. The android application can
be used to update details like location, number of people,
required supplies, etc. A common database is maintained at
the administration end. Such a system can reduce the time
needed to identify the location of the people and the
rescuers can be prepared.

3.1 Interface

An android application is used by the affected people as an
interface to be able to communicate to the rescuers. This
app needs 1o be pre installed by users in the area.[3]
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Figure 1: Disaster victims transmit information to
rescuers via wifi
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Figure 2: Disaster victims transmit information to
rescuers via wifi

The files can be sent to other users using any peer to peer
sharing so that new users can also join the network.

User registration is made when the network is active and
basic information is required like name, contact number,
location, etc.

These details are stored in a database at the rescuer’s end.

Whenever a user is using the network, the rescuers are

notified and the information is accessed. )

The application can be used to send information in the
form of text that can indicate the names of people who are
currently there with the user, their ‘Tequirements, their
location and how to reach there.

Real-time location can allow the resciers to track
movements. The application is developed in Android
Studio and is lightweight.

An SOS message can be sent to the rescuer who is nearby
who can then update the status in the database.

Other rescuers can view these updates so no redundant
operations are carried out. Once that victim is rescued, the
status of the database can be changed and the entry cleared.
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3.2 WIFI Network

This network can be created by the rescuers in the form of
a lonp-range wifi transmitler or by users who can create a
local hotspot to which other users can connect to.

This creates a mesh network that can cover an area. For
severely affected areas and remote areas the effective range
may be reduced.

Both rescuers and users are on the same network and they
can bidirectionally send and reccive data.

3.3 Server

This is built and maintaincd at the end of the rescuers who
can access it for information sent by other rescuers in that
arca. This server is made using Python.

3.4 Client

The client is running the latest version of the android
application. This application is configured to connect with
the network hosted by the scrver. This application does all
the functions that are discussed in this paper.

4. SYSTEM ARCHITECTURE

The system is basically a peer to peer communication

system that can be used in the time of a disaster to convey

messages Lo ncarby rescuers.

The basic function can be described in the following steps.
1. . Install the application

Users need to install the application to their smart
devices. The application is lightweight and is
supported on all android devices. The application
itself is intuitive and easy to use. New users can
register to the network using their names and
other basic information. This information is used
to make an entry in the database.

The application has a dedicated SOS button that
can be used to send distress signals. Other data
include text fields that can be used to specify the
number of people in the vicinity, possible safe
routes etc.

2. Connect to the ad-hoc network

Once the app has been installed, the users need to
connect to the ad-hoc nelwork using their
registered name. This is done so that the rescuer
can update the database on how many people are
served or not to avoid redundant rescue
operations. The main reason for such a system
where the rescuers maintain a database is to
organize search and rescue operations. In case a
user is new and has not been registered, there is an
option to send an SOS message which only
contains the name and GPS data. This information
is sent as soon as a connection is made to the wifi
network

33

e P W m—

Register/send information

After the connection has been made, the next step
is to send and reccive information. This is the
main feature of the application. It enables users to
pass on crucial information to the rescuers. The
data fields are put in a way that only the minimum
necessary information is gathered. They are used
by the first responders to quickly identify and
reach the users who sent the message.

The idea is that users send information about the
location and the number of people present, routes
that can be navigable, etc. This piecc of
information can be used by the rescuers to
organize a search and rescue for the given
information.

Notify the rescuer

Once the data has been sent to the wifi network, it
reaches any rescuer in the range of the WiFi
network. The application constantly broadcasts
the SOS signal so that it can be intercepted by
nearby users or rescuers. A user may send data to
multiple rescuers redundantly but only one single
entry is made for the user in the database. This
helps to make organized rescuc operations. The
number of people present is a piece of important
information because the rescuers can be ready
with resources to help that many people. Basic
requirements will be available with the rescue
personnel, any special requirements can be
specified. It can be special medication, medical
aid, mobility tools, etc. If people arc trapped
under slructures, there might be a need for special
tools like crowbars, levers, etc. With this
information, they can be prepared.

Update the server with victim details

When rescuers get a message regarding the people
in an area, they update a local database. This
contains the information passed by the users.
There are multiple entries and a new entry is
searched for redundancy. If it already exists, the
new entry is discarded, If

Change status of entry after rescue

After the rescue operation is completed that
particular entry is removed from the database
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This page allows the user to sign up to the system. They
should be able to do so after finding the network and
connect. The data collected is used to initialise an account.
Otherwise the user can choose to sign in.

TAvrsbie conneeion 15
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' Figure 4:1-‘in.dih'g available connections

This page allows users to connect to a network from a list
of networks available. This network is provided by the
rescuers in the area affected by the disaster. Users can
login to ﬂxglﬁr

Figure S:Opti'ons to send data to the server
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The final tab is used to send specific data. The SOS button
on top acts like a beacon that broadcasts messages to
nearby devices and the server.

6 CONCLUSION

This system is a support for people who are affected by the
calamity in the first few days. As there are many variables
involved in deploying a system like this on the ficld,
reliability and performance are subjective to specific
scenarios. The application as a whole is a proposal to
approach disaster management,
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ABSTRACT

The modem computerized system is developed with
the aim to overcome the drawback of cxisting system,
This paper proposes a web application for Job
- Searching and Job Posting. The main advantage is
that any person anywhere from the world can rcgister
into the site for search and find the job. The
recruitment is provided on the basis of a test. The test
includes questions from various categories. Based on
the result of the test, recruitment will be provided for
the candidates. In the case of job recruitment, the
module helps in registration of the prospective
candidates with the system. The candidate has to
register with the site to get a login, once login is
available they can attend the test, The system
contains a list of companies. The test is based on
Latent Semantic Analysis. In general LSA can be
considcred as an excellent information retrieval
technique. But for this specific task Descriptive
Answer Assessment (DAA) is also used, That means
answers can be either objective or descriptive. In case
of descriptive answers the candidate can answer
cither by writing or by explaining the answer in
his/her own voice. LSA is mainly used for short
answers and DAA for large explanations. The
" companies can add jobs according to the category.
They can view their profile and if needed, can update
the details.

Key words: Python, Latent Semantic Analysis,
Descriptive Answer Assessment.

1. INTRODUCTION

The Internet has caused the largest change to the
recruitment landscape in the past decade acting as a
conduit between employers and job seekers.
Technology has enabled corporate website suppliers
and job seekers to become more sophisticated
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interactive and to connect globally 24 hours a day,7
days a week.

A. What is e-recruitment?

E-recruitment, also known as online recruitment, is
the practice of using technology and in particular
Web-based resources for tasks involved with finding,
attracting, assessing, interviewing and hiring new
personnel,

The purpose of e-recruitment is to make the
processes involved more efficient and effective, as
well as less expensive. Online recruitment can reach
a larger pool of potential employees and facilitate the
selection process. The online promotion of an
organization as a desirable place to work, through the
corporate website or other venues, is one element of
e-recruitment. E-recruitment software and systems
are available as standalone applications, product
suites and services.

A recruitment management system is an integrated
product suite or portal that streamlines and automates
the processes involved. The use of websites such as
LinkedIn, Facebook and Twitter for some aspects of
recruitment are sometimes referred to as social
recruiting,

B. What is LSA?

Latent Semantic Analysis (LSA) is a technique in
natural  language processing in  particular
distributional semantics of analyzing relationships
between the set of documents and the terms they
contain by producing the set of concepts related to

the documents and terms.
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In LSA, it assumes words that are close. in meaning
will contain in similar piece of text or the
distributional hypothesis. A matrix is formed from a
large piece of text and it containing the word counts
per document.

A mathematical technique called Singular Value
Decomposition (SVD) is used to reduce the number
of rows while preserving the similarity structure
among columns.

2. MOTIVATION

There are lots of examination portals that are
- operated over several servers which are used to
conduct online examination for various purposes.
Current online examinations mostly adopted

conventional methods such as true-false, multiple
choices, multiple selection and text input questions

27

Nishamol Shaji et al., International Journal of Information Systems and Computer Sciences, 9(3), May — June 2020, 26 -30

Until now, the online examination system would only -
deal with textual(1,2,3] answers, there was no

provision for the voice based examinations. One of
the most important characteristics of the proposed

Web-based onlinc examination system is its ability to

assess the knowledge of the student in a particular

ficld and to adapt to his need of getting placed in the

desired job sector.

This job portal works on by, conducting online exams
with the improved use of descriptive answering
through the voice-based input.

3. LITERATURE SURVEY

A lot of studies have been done by in an attempt to
provide intelligent services in the e-examination for
various purposes.

In Data-driven Job Search Engine Using Skills and
Company Attribute filters a framework that provides
an end-to-end “Data-driven Jobs Search Engine” is
presented. The objective of the paper developing e-
Examination Voice interface for Visually Impaired
students in Open and Distance Learning Context, is
to provide a framework that will guide the
development of a voice-based e-examination expert
system for the visually impaired students in ODL.
The paper, Job Portal - A Web Application for
Geographically = Distributed  Multiple  Clients,
proposed the design of an online recruitment system
that allows employers to post their job
advertisements, which job seeker can refer for their
use. - ' '
Interactive Items -Based Online Examination System .
paper focuses on finding: interactive item testing
system, Web-based drawing tool, Automatic Marker.
The paper, A concept of the web-based e-testing
system aims at the development of a general web-
based e-testing knowledge system (WbeTS) solution
with ideal use of communication methods offered by
the Internet.

4. SCOPE OF THE PROJECT

Finding the best candidates to match a set of job
requirements can be viewed as both an art and a
science. Smart Techie: An Online Examination
System with improved use of Descriptive answering
is a total online[4,5] web application, targeted to
simplify the complexity of choosing a right job.
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It provides the opportunity for a job seeker to search
for relevant jobs based on [6,7]the person’s skill set,
the desired industry space, the preferred technology
stack and many other skill and company attributes,
Any person anywhere in the world can register into
the site for a better placement assistance.

5. PROBLEM STATEMENT

The existing system is a common web portal which
can’t predict a particular field of job for the students.
Often students cannot find the right jobs after
- graduation. .Job seeker expectations in terms of job
specifications are often different from that of
company. Many new graduates, become unemployed

because they do not have the job skills needed for the
companies.

6. PROPOSED SYSTEM

Proposed model named Smart Techie: An Online
Examination System with Improved Use of
Descriptive Answering used for Job Searching and
Job Posting. This web application will reduce the
pressure of choosing a better career. It is based on
Latent Semantic Analysis (LSA). LSA is a technique
in natural language processing. The main advantage
of the system is voice recognition.

The first step is to find out the role we needed, There
are plenty of things that make[8,9] each one of us

_unique. Different people have different skills among
them. So in order to find out our own apt role, we
need to find our skill. Smart Techie helps to find out
our skills too.

Figure 3: Block Diagram of Smart Techie
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The next step is registration. In order to attend the
test, we need 1o register for it. The admin module
deals with the overall management of the site. The
admin can add new jobs and company. They can also
view various another features like viewing jobs that
are available for the company etc. The admin have
the provision to, approve a newly registered company
or to remove an existing company. When the admin
approves the company a mail will be automatically
send to the corresponding mail id.

After registration the registered [14]members can
take the online test. This online test helps to find out
their apt skill to choose their role. The system uses
Improved Use of Descriptive Answering method
using LSA. Latent Semantic Analysis can be -
considered as an information retrieval technique, for
the task of Descriptive Answer Assessment (DAA). It
consists a Vocal Answering module, which can
automatically check the answer is correct or not, if
the question is in descriptive mode. '

Finally, based on the online test result, the students
get shortlisted and arc able to attend the interview
process. In short our system helps the students to find
out their skills and get their apt role for their carecr.

7. RESULT ANALYSIS

COMPARISON OF ACCURACY

ACCURACY

TECHNIQUES

Smart Techie: An Online Examination System with
Improved Use of Descriptive Answering used for Job
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Searching and Job Posting. This web application will
reduce the pressure of choosing a better career. It is
based on Latent Semantic Analysis (LSA). LSA is a
technique in natural language processing. The main
advantage of the system is voice recognition.

.We compared our model with other methods
mentioned above such as C-BWS/SS, Text-based
research, LSAH. Here the model we built is more
accurate and efficient as the input we given will
clearly predicled without any problem. Rest of the
method mentioned contains old concept but have a
complex process of execution. Some have used way
mathematical expressions to express the result to
desired one. The important one to be noted is the
accuracy that each and every method is developed.

Since SMART TECHIE the model we developed has
the high accuracy because of that much amount of
trained and the techniques[11,12,13] used to bring us
the desired result. Since using of latest technologies
brings more sophisticated in developing a model and
also will be very useful for the people.

8. TESTCASES

Table 1: Test case of SMART TECHIE

Test Expected
t
lestild Description. Tnpu Result

‘ Completion

1 Quantitative | Questions | and goto
Next page
Completion

2 Verbal Z:srtli)(?ls and go to
9 Next page
Logical Completion

3 R glc? Questions ] and goto
easoning | Nextpage
e . Completion

4 Descriptive | Questions
page

From references, it can be understandable that the
system contains different levels of aptitude with a
fixed amount of time. When one section is completed
by the candidate it will automatically display next
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section to atiend the questions. Each section have
time limit to attend the questions, once if the
candidate is fail to complete the questions within
time, then also it will directly go to next section.
Candidate can answer the questions by selecting
description or MCQ or answer by audio. After the
completion of entire test, the completion page will be
on the monitor by displaying ‘SUCESSFULLY
COMPLETED".

9. OUTPUT OF SMART TECHIE

QUESTION 5

n
Which is LA
the ™ N -
missing T
piece? X '
B u [m
u N

A B C D

10. CONCLUSION AND FUTURESCOPE

SMART TECHIE is a web application for a Job .

Searching and Job Posting. The main advantage of
the system is that any person amywhere from the
world can register into the site for job recruitment.
The recruitment is provided on the basis of a test. The
test includes questions from various categories which
can be answered by bubbling or by description or by
an audio as answers. Based on the result of the test,
recruitment will be provided for the candidates. The
candidate has to register with the site to get a login,
once login is available; they can register their CV
with the site and can attend the test. The system
contains a list of companies.

SMART TECHIE is a total online product targeted to
simplify the complexity of choosing a right job in a
suitable company. The main objective is to provide
placement assistance for both employees and
employers.

Future scope is that to make easy to get job after -

attending an aptitude test. The company level will
based on the results of candidates, This system will
make the job recruitment process very easy, so as to
reduce the unemployment situation in the future,

ol
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ABSTRACT

India being one of the most populated duntriesin the world,
the emergency medical response in the country is lagging
behind other countries, Delayed provision of medical
attention and road traffic congestions are the major issues in
emergency services. It is also due to the lack of knowledge
and implementation of technology at ground zero. Here we
ar® introducing smart ambulance with patient health
monitoring. It would make us a competitive position in
emergency services around the world, This is achieved by
using system in the ambulance that transmits information to
the hospital regarding the status of patient. After receiving
information, the hospital can prepare their staff for proper
treatment of coming patient which helps to improve the
medical care. The system is also designed to take necessary
actions for the smooth passage of the ambulance through
Junctions. IoT being a revolutionary development over the last
few years it can be widely used in large number of end system.
Key words: Ambulance, Biomedical Health
monitoring, IoT, Traffic control

sensors,

1. INTRODUCTION

Nowadays, many cities are working on transforming
themselves into smart cities by means of all possible
advancements in the sector of smart technelogy. Improving
efficiency in healthcare sector is one of the most difficult and
challenging jobs. It includes various aspects such as giving
ambulatory health care for the patient so that the chances of
surviving increases in critical condition [1]. It is also
necessary to avoid traffic congestions so that the ambulance
can reach within minimum, amount of time,

If a person suddenly falls ill and he is carried to the hospital,
the doctor will get to know about his condition or the cause
only after diagnosing him which is a time consuming process.
So it is necessary to have a monitoring technology in the
ambulances so that we can avoid the wastage of time for
giving him the proper medical care, This can be achieved by
implementing 1oT in healthcare[2].The Internet of things
(IoT) is a system of interrelated computing devices which has
the ability to transfer data over a network without requiring
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sensors [2].

human-to-human or human-to-computer interaction [2]. The
critically ill patients and accident victims requires more
medical attention. Here it is achjeved by using a system in the

- ambulance to transmit their status to the hospital. So that the

doctor understands the conditions and he can take right
decisions regarding the administration of drugs to the patient.
Also can make up with good time management by having an
effective traffic control over traffic jams.

2. LITERATURE REVIEW
2.1 Smart Ambulance System

The paper describes about building a platform with the help of
IoT and smartphone technologies. Here the application uses
Global Positing System (GPS) hardware to collect the
location  information. The Google Map  Application
Programming Interface (API) is used to plot the details of the
ambulances. It is plotted on the Google Map Client of the
Smartphone App. The other module here follows the same
functionality that enables user to find the hospitals. With the
help of this smart ambulance, information regarding the
patient’s health can be transferred to the hospital for improved

- medical care. The interaction between the smartphone and the

centralized database is achjeved using Representational State
Transfer Application Programming Interface (REST APIs)
[1].

2.2 Monitoring Patient’s Health with Smart Ambulance

System using Internet of Things (I0Ts)

This paper describes about an intel] igent smart health system.
An I0T-based live monitoring system is developed with the
help of sensors and microcontrollers. The sensors are used to
collect the patient vital details, These details are then send to
the collaborated hospital’s website, If the condition is critical,
an alert notification will be sent to the hospital monitoring
website. There is also an implementation of live trafficking
systemusing Google map. The ambulance driver will use
google map with the help of the website to reach the hospital
on time which also helps to avoid accidents and obstacles.
Here an integrated hardware is made usjpg Arduino and

.
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2.3 A Smart Ambulance System microcontroller and are then send to the server with the help

of a Wi-Fi module so that it can be accessed by the hospital.

This paper describes a system which provides clearance to They can access this server through a website that is opened
ambulance vehicle by turning all the red lights on the path of and monitored for 24x7 by the staff. When ambulance carries
the emergency vehicle to green. This gives a complete green apaticnt the data enters to website and the hospital staff will
bay which is the synchronization of the green phase of traffic make a contact with the medical assistant in the ambulance
signals to the desired vehicle.In addition to the green bay path, and gives necessary instructions about giving the correct
the described system will also provide patient monitoring medical care. This communication will be through the mobile
from the hospital. In every few minutes the current condition phones since there may occur some lagging and connectivity
of the patient is send to the hospital to get the suggestions. The issues with internet in some arcas. The hospital staff will also
system is implemented using GPS, GSM and smart mobile . . continuously monitor.the sensor measurements shown to
along with ZigBee Technology. After choosing the path to analyze his condition. Thus it makes the doctor aware of the
hospital the traffic signal within this direction will be green patient condition before he reaches the hospital.

light. This route will be considered as green bay. For the
implementation the ARM Cortex-M3 is interfaced with traffic

The second part of the system is the traffic control, as already
signal and ambulance section [3].

mentioned here we are adopting a wircless transmission
technique[6] [7]. There is a joystick placed in the ambulance
for the purpose of direction selection. When the ambulance
approaches the junctions the driver selects the direction using

2.4 Smart Ambulance Guidance System

This paper describes a method for alerting or controlling the the joystick. This signal is then processed and send to the '

traffic signal before the ambulance reaches the traffic signal
with the concept of Intemet of Things (IoT). System uses a
central server to control the traffic controllers. The traffic
signal controller is implemented using Arduino UNQ. The
ambulance driver uses a web application. It makes request to
the traffic controller to make the signal green on the same
path. The hardware components used are ArduinoUno and
ESP8266 Wi-FiModule. The system is of low cost [4].

traffic island with the help of microcontroller and the
transmitter respectively. There is a receiver in the traffic
island which receives this signals and analyze them with the
help of microcontroller. After analyzing the microcontroller
makes the traffic light in the selected direction to green [3].
Thus ensures the smooth passage of ambulance through the
Junctions. This improves in the time management

2.5 Smart Ambulance System u.sing IoT

This paper comes with a concept ‘Green Corridor’ by which
patient will get needed treatment on time. The ambulance is
equipped with a system having different sensors like heart rate
sensor, blood pressure, ECG which is used to monitor the
patient vital parameters. This parameters are then send to
hospital’s database. At the same time traffic signals will be
operated using GPRS message through cloud. After getting
status of vital parameters, hospital authorities prepares
themselves for the proper treatment of coming patient. As
when the smart ambulance is within range of 100m from the
traffic island, signal will be turned 1o green in the direction.
Communication between smart ambulances is done by GPRS
through cloud. The system ensures quick response in
emergency situations [5].

3. SYSTEM ARCHITECTURE Figure 1: Block diagram

The objective of our project is to build an efficient system in The system consists of three modules:

ambulance for patient health monitoring and for traffic signal * Ambulance

control. Such a system in ambulance can come up with good * Hospital

emergency medical responses[1]. Oursystem consists of an - — e TrafficIsland ---- o e
IoT based patient health monitoring and a traffic control part

using simple wireless transmission [4). Figure 1 shows the 3.1 Ambulance

block diagram of our system.

The module includes Bio-medical sensors for capturing the
In health monitoringbiomedical sensors are used for patient vital details, the microcontroller used as the central
capturing the patient vital details such as temperature, heart controlling unit, the _joysﬁck for the direction selection, and
beat rate, pressure. This collected details are processed by the component for Wi-Fi connectivity and data transfer.
. 62
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4 Here we arc using two types of biomedical sensors the registers and contains 2K bytes of internal SRAM and 1024
temperature sensor and the pulsc rate heart beat sensor bytes of EEPROM. Figure 4 shows the pin diagram.
A) Temperature sensor
—__—

. . (XCK/TD) PBO ] 1 40 O PAD (ADCO)
The LM35 is the temperature sensor used in the system. It Ty PB1 2 39 O PA1 (ADCY)
measures the body temperature with an electrical output that (INT2/AING) PB2 ] 3 38 O PA2 (ADC2)
is proportional to the Celsius temperature [3]. This sensor (OCO/AINT) PB3 O 4 37 PA3 (ADC3)

. yiat i (S8) pBA ] 5 36 1 PA4 (ADCA4)
generates a high output voltage thus avoiding amplification. (MOSI) P85 O] & a5 B pas (ADCS)
The scale factor is0.01V/°C. Figure 2 shows LM35 -7 (Mis0) PBS [T 34 3 PAB (ADCS)

(SCK) PB7 ] & 33 O PAY (ADCT)
RESET ] 9 32 O AREF
vcc ] 10 31 [J GND
GND ] 11 30 O AVCC
LM35 XTALZ ] 12 29 O PC7 (TOSC2)
XTALY1 ] 13 28 O PCB (TOSC1)
(RXD) PDO ] 14 27 [ PCS5 (TDD)
' {T%D) PD1 ] 15 26 O PC4 (TDO)
(INTO) PD2 ] 186 25 1 PC3 (TMS)
(INT1) PD3 ] 17 24 O PC2 (TCK)
(OC1B) PD4 ] 18 23 O PC1 (SDA)
{OC1A) PD5 ] 19 22 [ PCO (SCL)
(‘cPi) PDS O 20 21 [ PD7 (OC2)
Ground
Ourtput Voltage Figure 4: Pin diagram of ATmega32
Supply Voltage
D) Joystick

Figure 2: LM35

It is used for direction selection. While approaching the
junctions the ambulance driver selects the direction to which

B) Pulse rate heart beat sensor he needs to move. See Figure 5.

It senses the pulse and gives the heart beat rate, systolic and
diastolic pressure. The front of sensor with heart logo makes
the contact with the skin.Also you can sce a small round hole,
it is where the LED shines. There is also a little square just
under the LED. The square is an ambient light sensor used to
adjust the screen brightness in different light conditions, see in
Figure 3. The LED shines light into the fingertip or other
capillary tissue, and sensor reads the light that bounces back.

Figure 5: Selecting direction using joystick

E) ESP8266

The ESP8266 is a low-cost Wi-Fi chip with full TCP/IP

capability. The board also has an integrated MCU (Micro
" Controller Unit) [4]. Here there is two ESP8266 in the

ambulance module one is for the Wi-Fi connectivity to send

the patient details to the server and the other act as a signal
Figure 3: Pulse rate heart beat sensor transmitter from the ambulance to the traffic island for the
selection of direction. Figure6 shows ESP8266.

C) ATmega32 microcontroller

It is a low power CMOS 8-bit microcontroller based on the
AVR enhanced RISC architecture, It is central controlling unit
of the system. It has got 32 x 8 general working purpose
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Figure 6: ESP8266

3.2 Hospital

A website for accessing the server is opened for whole 24x7
days. The hospital staff will be monitoring the patient
condition through this. Further they make a contact with the
medical assistant in the ambulance and gives necessary
instruction about giving proper medical care. The hospital
staff utilizes this facility to make necessary arrangements for
treating the coming patient.

3.3 Traffic island

It consist of the traffic lights controlled by a microcontroller
and an ESP8266 placed in the traffic island which act as a
receiver. The direction selection signals initiated from the
ambulance are received by ESP8266. These signals are then
analyzed by the microcontroller and the signal in the selected
direction is tumned to green, see Figure 7 This allows the
smooth passage of ambulance through the junctions.

Figure 7: green light in the selected direction

4. EXPERIMENTAL ANALYSIS

The sensor values collected by the biomedical sensors Figure
8and are shown in the LCD display see Figure 9. This data is
passed to the server and analyzed by the hospital staff, Table 1
shows some test cases with various people.

Table 1: Test cases

Systole | Distole

SL ‘ ‘Tcmperaturo Heart

NO Rate Pressure | Pressure
1 31 65 80 40
2 31 75 85 45
3 33 45 90 50
4 31 50 95 55
5 31 55 100 60

The data in the table are collected by the sensors. These are
then send to the server using ESP8266. The data enters to the

_ website which is kept opened in the hospital.

Figure 8: Taking the sensor reading

In the Figure 5 the direction selected is ‘forward’ and the from

Figure 7 we can see that the green light glows in the selected
forward direction

Figure 9: Reading shown in LCD
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p S. CONCLUSION

In this project we introduce an efficient smart ambulance with
patient health monitoring. With the help of this project a
critically ill patient or an accident victim carried by an
ambulance gets immediate medical attention from the
hospital. The doctors are well aware of the patient present
condition from the ambulance. So, the hospital staffs can
make necessary arrangements for treating  him, We
implements the patient heath monitoring using ToT and the
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ABSTRACT

The main objective of this project is to detect fake news
by collecting news from different articles: -However,
manually determining the veracity of news is a challenging
task, usually requiring annotators with domain expertise
. who perform a careful analysis of claims and additional
evidence, context, and reports from authoritative sources.
The main aspects of fake news detection are
characterization and detection. With using the help of
machine learning algorithms such as Sentiment analysis, a
classifier can be created.

Key words : Classifier, Fake news detection, machine
learning, Sentiment Analysis.

LINTRODUCTION

In this conference paper, we are going to discuss the
automatic detection of fake news using machine learning
algorithms. Fake news can be defined as a news that is
false, mainly spread on the internet to deceive readers.
Sometimes the reader might look for authentic news on its
own, but it can consume a considerable amount of time.
So, for the same purpose, we developed an automatic fake
news detection algorithm using machine leaming with the
help of Sentiment analysis. This algorithm provides the
reader with true and authentic news only, i.e. it tells the
reader whether the statement is true or not. This is done by
comparing the given news with similar keywords and
statements stored in the database already. Hence, we get
the output with the percentage of truthfulness.

2.LITERATURE REVIEW
(i). Supervised Learning For Fake News Detection

Most of the fresh work has focused on understanding and
detecting fake news which is spread on social media. For
achieving this goal, several types of features are extracted
from the news, it includes several sources and posts from
social mecia. With respect to the main features proposed in
the literature for fake news detection, a new set of features
is introduced which measures the prediction performance
of current form and features for automatic detection of fake

74

news.Our output discloses the fact that how important and
useful it is to explore new features for the detection of fake
news. Finally, we discuss how fake news detection
approathes can be used in the practice, highlighting
challenges and opportunities.[1]

(ii). Automatic deception detection: Methods for finding
JSake news:

In this paper, we have provided with different types of
methods which can tell you about the truthfulness of a
news, derived from two major categories — linguistic cue
approaches (with machine learning), and network analysis
approaches. This new hybrid fashion of combining both
linguistic cue and machine learning with network based
behavioral data has proven very promising. Since, creating
a fake news detection system is a tough task, we have
successfully introduced operational  guidelines for
designing a fake news detection system.[2]

(iii). Detecting fake news for reducing misinformation risks
using analytics approaches.

In this paper a novel text analytics-driven approach that

- cail be used for detecfing fake news is explained. We

initially depict the system for the proposed approach and
the basic diagnostic model including the usage subtleties
and approval dependerst on a corpus of news information.

We gather genuine and counterfeit news, which is changed
from an archive based corpus into a point and occasion
based portrayal. Fake news detection is performed using a
two-layered approach, which consists of detecting fake
topics and fake events. The efficacy of the proposed
approach is demonstrated through the implementation and
validation of a novel FakE News Detection (FEND)
system. [5]

(iv). Information Credibility on Twitter.

In this paper, we focus on automatic methods for assessing
the credibility of a given set of tweets. We classify the
microblog posts on the basis of “trending” topics and mark
them as credible or not credible, based on their
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characteristics. The tweeting and retweeting behaviour is
studied to extract more features.[3] [4]

3.BASIC CONCEPTS

Fake news detection makes usc of various featurcs that arc
associated with a sentence, source reliability, source
history, etc. All these features are considered while
deciding the accuracy of news.Basically, we can categorize
fake news detection features into different types. Such as:

1. Features of the contegt given with the news.
2. Features drawn out from the source of the news.

The main features of the fake news detection system are:

(1). Textual Features

Textual features are details that are carved out from the
news, including the body of the news, headline, and any

. message used by the source in text form. Some image
processing techniques are also performed if the news is
attached to any kind of image or video.

(ii). Language Features

In this feature, we check for any kind of violation of the
syntax of the English language. Features like bag-of-
words, parts-of-speech(POS), etc. are explored here for any
kind of error. Here the writer's style is taken into
consideration as it is an indicator of fine text. So, features
based on text reliability are also implemented.

(iii). Lexical Features

Lexical features give us the amount and clarity of unique
words and the frequency in which they are used in the
news text. Features like first-person  pronouns,
demonstrative pronouns, verbs, hashtags, number of words,
all punctuations, countings, etc. are evaluated and
categorized as lexical features

" (iv). Semantic Features

Here the semantic features of the text content are evaluated
on the basis of the toxicity score obtained by google’s API.
Machine learning techniques are used by the API to
determine up to what extent a text can be labeled as “toxic”
or simply harmful,

A. Fake News

There are various ways to describe what's fake news. Fake
news is a news which consists of disinformation or deluded
information either used deliberately or due to the lack of
information sources. Either way, it is a barrier to the
development of our society. Fake news can mislead people

to a different path in a way so that they cause damage to
society.
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B. Fake News Detection

To avoid the damage caused by fake news, we developed
an automatic fake news detection application. By using this
applicalion we can casily differentiate between fake news
and authentic news. This task is done with the help of
machine learning algorithms. Also, we use Sentiment
analysis to obtain good accuracy.

Sentiment analysis is the process of detecting the accuracy
of a picce of scntence i.e. whether it is true or false. This is
done by understanding the statement i.e. if the statement is
ncgative or positive. We understand the statement using
the words, punctuations, etc used in it. The given statement
is eventually compared with some relative statements
stored in the database already. For receding complexity,

_ the output is generalized into either True or False. Also, it

provides us with the accuracy of the truthfulness of the
given news.

(i). Supervised Learning

It is one of the fundamental tasks to be performed in this

entire process. This is a machine learning technique that
uses both input and output in order to obtain the necessary
methods to reach that certain output. For this, a large
amount of data, which comprises both true and false data,
has been taken as a data set. 70% of this data is used as
training data, to train the data to yield the corresponding
results. The remaining 30% is used to validate the system.
This learning also helps in future validations and
modifications. The accuracy increases with the amount of
data used to train the system.

(ii). Sentiment Analysis
Sentiment Analysis is the use of various advanced

technology to extricate, quantity, and systematically point
out the influential states and intuitive information. Natural
language processing (NLP), computational linguistics,
Biometrics, and text analysis are various technologies that
are used in Sentiment analysis. Simply Sentiment analysis
can be explained as a method of determining the attitude or
feeling of the author by analyzing various words and
phrases that he/she had used in the sentence and thereby
determining the credibility of the sentence.

4.ARCHITECTURAL MODEL

Spreading of phony news is a worldwide situation that is
unavoidable at the social level among people, and
furthermore through web based life. The mission of
distinguishing counterfeit news has tried an enormous
assortment of names, from deception to gossipy tidbits and
afterward to spam.

There has been a monstrous assortment of work

- encompassing content _examination of phony news and
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comparative subjects, for example, gossipy tidbits or spam,
We have dissected various articles and reports. Using these
data, we have built a model that gets trained using this data
and tries to predict whether the news is fake or not based
on new out-of-sample data.

The dataset of Figure 1 contains the sample data that is
used in supervised learning, One of the most important
features of using machine learning is that the system leamns
each time it is being used. Thus the accuracy.increases by
the increase of usage of the system.

The database is used to stére the collected data. By data we

" mean the authentic news obtained from different sources

like news channels, newspapers, various online platforms,
etc. This database can be further extended by adding up
more authentic news, This data is compared with the input
data to check the authenticity of the news.

Compezcnt Dixgram

Finigtenct a
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Figure 1: Component Diagram
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Figure 2: Admin use case diagram
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For the analysis of data [Figure 1], we use Sentiment
Analysis. It is the procedure of computationally
recognizing and classifying assessments communicated in
a bit of content, particularly so as to decide if the author's
mentality towards a specific point, item,ctc. is positive,
negative or nonpartisan. Most of the time, the honesty of
specific surveys or content can be anticipated by inspecting
the comments and comparable articles. On the off chance
that most comparative articles are not in accordance with
‘the news, all things considered, the news may be one-sided
or counterfeit, Similarly, the comments on the article can
be used to evaluate whether the facts in the article are
reliable. We use a web application or a website to display
our output. It is easily accessible and user friendly. The
complexity level is negligible since the output is either
false or true. We can further modify our application to the
mobile level or we can even use a plugin.

E inpui()

Display news

1
1 L]

H

H H Predict

]

h

L}

Figure 3: User use case diagram

The working of the website based user-admin interaction is
shown in Figure 2 and Figure 3. The user- website
interaction is the simplest in the form. The goal is to create
a simpler Ul so that each user can easily navigate through
the website as well as perform the task, The user can give
the input data, which in this case is the ‘news’ that needs to
be identified as fake or not. Once the user proceeds, the
process is executed, and the final result is shown on the
website screen; the credibility of the ‘news’.

The user is unaware of the actions performed by the
system in the background to reach the desired output,

- The-admin, as described in Figure 2, has more privilege

than the common user. Admin has direct access to the
dataset used by the machine learning program. With the
Situation arises, the admin can add/remove the data in the
dataset to yield more accurate results. The admin can check
the accuracy of data using Sentiment analysis. This gives a
more upper hand in increasing the accuracy of the result
produced.
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Thus, the admin can manually check the automatic
working of the machine leaming algorithm, Morcover, the
implementation of fake news detection can be done in
different ways such as android application, website plugin,
as per the compatibility of the user,

S.CONCLUSION

The pandemic and natural disasters have been rising
rapidly, as the situation tenses the spreading of fake news
also increases tragically. This spread of fake news
ultimately affects the whole society. Thus, finding
* deceptive and fake news is essential to our daily lives.

In this project our objective is to build a classifier that can
predict whether a piece of news is fuke or not based only
on its content, thereby approaching the problem from ga
purely deep learning technique. We have analyzed
different articles. Using this data, we have built a model
that gets trained using this data and tries to predict whether
the news is fake or not based on new out-of-sample data.
For better accessibility, the entire procedure is built as a
website, enabling an easy Ul for better execution and
simplicity of the operation.

ACKNOWLEDGEMENT

The authors wish to thank Principal Dr.Manoj George,
Mangalam College of Engineering, Dr. Vinodh P Vijayan
H.0.D, Computer Science Department, Mrs. Merlin Mary
James for the proper guidance, valuable support, and
helpful comments during the proofreading,

REFERENCES

1. Julio C. S. Reis, Andre Correia, Fabricio Murai,
Adriano Veloso, and Fabricio Benevenuto.
Supervised Learning for Fake News Detection,
IEEE  Intelligent  System, Mareh/April, 2019,
pp:1541-1672,

2. Nadia K. Conroy, Victoria L. Rubin , Yimin
Chen. Automatic deception detection: Methods
for finding fake news, Proceedings of the
Association  for Information  Science and
Technology, Volume 52, Issue 1,20] 5,Pages 1-4.

3. David M. J. Lazer, Matthew A. Baum, Yochai
Benkler, Adam J. Berinsky, Kelly M. Greenbhill,
Filippo Menczer, Miriam J. Metzger, Brendan
Nyhan, Gordon Pennycook, David Rothschild,
Michael Schudson, Steven A. Sloman, Cass R.
Sunstein, Emily A. Thorson, Duncan J. Watts,
Jonathan L. Zittrain . The science of fake news in
Science , 09 Mar 2018: VoI 359, Issue
6380,pp.1094-96. :

4. Carlos Castillo,Marcelo Mendoza, Barbara
Poblete .Information credibility on twitter
in WwWw 131, Proceedings of the 20th

77

]

international  conference on World  wide
web,March 201 1,Pages 675-684.
Chaowei Zhang,Ashish Gupta,Christian Kauten.
Detecting  Fake News for Reducing
Misinformation  Risks Using  Analytics
Approaches, European Journal of Operational
Research ,Vol:279(3) , June 2019.

Scanned with CamScanner



,!a:.m > All fournals B international Journal of Cast Motals Research B List of issues B Volume 34, Issue 2 B Characterisation of tensile fracture in ...
International Journal of Cast Metals Research > ' b4 a

- isaue 2

Submit an article Joumnal homepage

: Characterisation of tensile fracture in squeeze
_ casted Al-Si piston alloy

K. Pratheesh &% M. Ravi & Mano| George

0
ARG aadlea B ok e i

oact n @ hps/dolorg/10.1080/136840467.2021 1883163
Baroilacde mFigures & dote @ Refersnces  $hCtations oAl Metres & Reprints & Permissions

ABSTRACT Related resedrcn
e EE
: : . 5 . read articles 1
Nowadays, Squeeze casting is considered as a convenient process for developing quality e
e piston components. In this paper, casting methods such as squeeze casting and die Féferts A€ Qv and nrscoice

WMANGA



YINMATTREY

Vv ivonua | REVIEVY

. [ bad ke ;_,J.,)D :..4..:?, Nle

Home >

Particles R

Ichive > Towards the Enhance
forced Aluminium Composites: A Short Overview

Journal Archive

Johnson Matthey Technol. Rev., 2022, 66, (2), 186
Qo:Ho.Hmom\mommmHwNHmemwmmmammwmuw

Towards the Enhanced Mechanical and Tribological
Properties and Microstructural Characteristics of
Boron Carbide Particles Reinforced Aluminium
Composites: A Short Overview

Improved

_properties compared to silicon carbide or alumina reinforced
composites’ .

V. V. Monikandan*$
MatRICS Technological Solutions, 3/4A, Aanavalli Vellimalai, Kalpadi _uo.mv
Kanyakumari District, Tamil Nadu - 629 204, India

SPresent address: School of Minerals, Metallurgy and Materials Engineering,
Indian Institute of Technology Bhubaneswar, Jatni Road Argul, Bhubaneswar,
Odisha - 752 050, India '

K. Pratheesh

Department of Mechanical Engineering, Mangalam College of m:o_:mm_‘_zp
Mangalam Hills, Ettumanoor, Kottayam, Kerala - 686 631, India

P. K. Rajendrakumar, M. A. uomm_.u:

Dmum_‘q:,m:.n of Mechanical Engineering, National Institute of Technology
Calicut, Kozhikode, Kerala - 673 601, India

*Email: saai.manikandan@gmail.com

PEER REVIEWED
Received 22nd March 2021; Revised 21st May 2021; Accepted 15th June 2021; Online

16th June 2021

AUt Synopsis

»/,
This paper overviews the fabrication, B_nﬂownfnnca_ characteristics, an:m:..nm_
properties and tribological behaviour of B4C reinforced aluminium metal Bm:._Ax
. AMMCs). The stir casting procedure and cm._.mamnm_.m used to fabricate the
composlies ( ce of physical parameters such as applied
d layer (MML) and wear mechanisms on the <<m..u_‘ behaviour and
asised. The overview of tribological behaviour revealed that

Al-B4C

composites are discussed. The Szcmq

e Al Ak

the Bmo:m:_nm__,\ mixe
friction coefficient are emph

i -197/
jzcmA\\éééamo::o_om<.Bmzjmv\.ooa\m:_n_m\mm\m: 86-19

d Mechanical and Tribological Properties and Microstructural Characteristic

7 =
SSRGS




S LY pPressing of alumin er using natural rubber latex as a cross.-| nkable hinder - Sciance
9 of alumina powder usi g natural [ s s5-linkable hinder - § len
Sclence

LA ™ , dnesa

eI e 8
Powder Technology |
Volume 385, June 2021, Pages 227-233
Machinable gree i |
> : een bodjes ressi i i
8 es by dry pressing of alumina powder using natural rubber
i voosbatoss-linkablie binder R
pAn Vijayan . Praveen Wi K. ran * A0 o
2Mow more v
o Share %9 Cite
ol 10,1016/ powtee.2021.02.054 Gel rights and conten

Highlights
+ Natural rubber is used as a binder in powder wgmmw.ﬁm for the first time. ,. .
+  Alumina-rubber latex co-dispersions coagulate at lower rubber concentrations.

» Rubber cross-linking produced remarkable increase in the green strength.

"+ Green bodies are amenable to machining using conventional machines and tools.

Abstract
We report the use of natural tubber as a binder for powder pressing for the first time. The feedstock for powder pressing is
alumina powder-natural rubber latex co-dispersions in 10 mM formic acid solution. The

obtained by the co-coagulation of’
pressing pressure and binder concentration are optimized by measuring the green density and diametrical compressive

strength. The remarkable increase in diametrical compressive strength observed on heating the pressed bodies at 220 °C is

due ta the cross-linking of natural rubber. A maximum diametrical compressive strength of 9.4 MPa observed at 8 wt%
ne of the highest values reported in the literature. The pressed compacts after cross-linking

natural rubber concentration is o

heat-treatment are amenable to milling, : : tools .
°C produce alumina ceramics 0f~97% of theoretical density with an average grain size of

drilling and lathing using conventional machines and tools. The pressed bodies on

binder removal and sintering at 1550

1.8 pm.

Graphical abstract

MANGRLNY

1/2
N y:5\nlu:nm\man_m\mcm\um_\MOoummm._ 021001649 )



_Journal of Materials Science & Technology e
Volume 94, 20 December 2021, Pages 113122

Research Article

Thermally insulating robust carbon composite foams with high EMI shiclding fro,
Leuidtl cotton 5

Chithra *raveen Wilson ?, Sujith Vijayan *, R. Rajeev ®, K. Prahhakaran * 2

11
s
=
=
Z

og Share 3 Cite .

L.2021.0.2.004 Gut rights, 505 1

H wmﬁ.:mgm

+ Conversion of biomass, medical-grade cotton and sucrose, into carbon foams by
filter-pressing.

- Foams exhibit density in the range of 0.06 to 0.31 g cm™.
. Foams possess reasonable compressive strength in the range 5 kPa to 1.4 MPa.

.. Foams possess partial compressibility. ’ ) . S .

. Low thermal conductivity (0.069 to 0.185 W m ~ *K™) and good flame resistance.

. carbon composite foams are amenable to machining using conventional machines

and tools.
“. CCFs ‘materials showed good electrical and EMI shielding properties.

- The mma CCFs showed shielding effectiveness in the ranges of 21.5 to 38.9 dB with
.mmwoﬂmmod dominant shielding wwovﬁd.mm.

Abstract ) ) WGIN -ERING
Thermally insulating and fire-resistant carbon composite foams are prepared by nozwﬁ%\mww&wgw& Cotton fibre dispersed
in aqueous sucrose solution Dy filter-pressing followed by drying and B.n_uoam.mzos.. The compressive strength (5 kPa to
14 MPa) and thermal conductivity (0.069 to 0.185 W m ™ 1K~ 1) depend on the foam density (0.06 to 0.31 g cm™>) which is
modulated by varying the sucrose solutions concentration (100 to 700 g rg- ,_v. Partially flexible to the rigid transition of the
carbon composite foams occurs at sucrose concentration above 200 m L~ % The tubular carbon fibre tormed from cotton is
welded at their contact points by the amorphous carbon produced from sucrose leading to partial flexibility at low sucrose
bre- to- fibre bonding area at higher sucrose concentration vesults in

concentration and advancement of fi id faam The

. on of the ¢ ized cotton fibre contributes » low . .
porosity in the inter-fibre space and lumen of the carbonized cott il ntributes to the low thermal conductivity. The

carbon composite foams prepared at : | |
onal machines and tools. The Ml shielding eflectiveness and specitic shielding
to 38.9 dB and 108138 dBem’ g !, vespectively.
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" Abstract

Thermally insulating amorphous carbon foams are mHnwmem by cementing sawdust .ﬁm&n_nm with sucrose by filter-pressing
and carbonization. The density of the carbon, modulated by using sucrose solution of concentrations in the range of 100-700g
L', is in the range 0of 0.15-0.35g cm-3, The compressive strength in the transverse direction (0.24-3.2 MPa) is higher than that
cog diicciion (0.22-1.76 Mra) due Lo the preferential orientation of elongated sawdust parlicles triansverse (v
&Hmnmoduunmu_&mambmmmomm.ml

i

{he filter-pressing direction. The Young's moduli in the filter-pressing and transverse
§1.7MPa and 6-80.5 MPa, respectively. The carbon foams exhibit excellent fire resistance and low thermal conductivity in the
of 0.12 to 0.20W m~ KL The sawdust-based carbon foams show absorption dominated EMI shielding with a total

range
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shiclding effectiveness of 25-53dB.
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waste tissue paper for electromagnetic shielding and CO, adsorption

“ Praveen Wilson, Kut

fmore v/

el

:= Outline oo Share 53 Cite

j.ce).2019.122628

s and content
Tighlights
+ Waste tissue paper was successfully utilized for the preparation of WTP-PVA CAs.
+ The WTP-PVA CAs displayed low density and superior mechanical properties with
specific Young’s modulus 1246.8 MPacm?gL. —-
I

+ The WI'P-PVA CAs showed good electrical and thermal properties.

+  The average EMI shielding effectiveness of WT'P-PVA is ~40.8dB with an absorption-
dominant shielding feature.

= WTP-PVA CAs showed considerable capacity to CO, adsorption with excellent
seleclivity and recyclability.
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: imultaneous
improvement of mechanical, electrical and thermal properties of CAs with low density is still 2 big challenge due to their

Carbon aerogels (CAs) have always shown great potential for multifunctional applications. However, s

structural defects, disordered microstructure, and colossal oxygen containing functional groups. Herein, a su
developed to prepare CAs from waste tissue paper (WTP) and poly(vinyl alcohol) (PVA)
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An emulsion-based injection molding process has been reported for the preparation of
ceramic foam spheres from kaolin and alumina. The foam spheres produced from
kaolin alone cracked during sintering due to extensive shrinkage and an excessive
giass piase. Incorporation of a minimum of 10 wt% alumina in xmo_:rb.\ Ted the
cracking of foam spheres during sintering by promoting mmno:QmQ c\:;m growth,

which decreases both the glass phase concentration and sintering shrinkage. Foam

)

spheres with an interconnected cellular structure having open porosities average cell

sizes w:q diametrical compressive strengths in the E,:.mmm of 76.5t0 82.7 vol.%, 6.8 to
9.2 um and 1.65 to 0.93 MPa, respectively, were produced from emulsions prepared
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Nanowire-decorated SiC foam from tissue paper and silicon powder by filter-

pressing

Praveen Wilson, Sujith Vijayan, Kuttan Prabhakaran y%
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Ahctract

A facile and scalable method for the preparation of low-density SiC foam from tissue
paper and silicon powder is reported. The co-dispersion of pulp-containing tissue paper
micro-ribbons and silicon powder is coagulated by adjusting the pH to 3.5. The silicon
particles adhereto the tissue paper micro-ribbons during the coagulation. The
Cuagulated co-dispersion on filter-pressing consolidates the silicon particle-decorated
tissue paper micro-ribbons and orients them perpendicular to the filter-pressing
direction. The filter-pressed body on drying followed U_< heat treatment at 1600°C in inert
atmosphere produces SiC foam. The tissue paper micro-ribbons retain their 308:06@
during carbonization as well as high-temperature reaction with the silicon. The enormous
growth of carbon-rich SiC nanowires is observed on the SiC micro-ribbons. The random
orientation of SiC micro-ribbons in the X-Y plane with the hairy nanowires on the surface
~' <tacking in the Z-direction produces a porosity of ~94 vol.% with pore sizes in

the range of 0.08 to 20 ym. The SiC foam shows a compressive strength and Young's
modulus of 0.22 and 5.5 MPa, respectively. The thermal conductivity decreases from 0.11

to 0.07 Wm™" K™ when temperature increases from 25°C to 350°C.
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Highlights :

This mH.S&m describes production process of LM13/B,C/Gr composites.

* Test results indicate that the mechanical properties of new hybrid composites are
found improved. ]

Abstract

Due to mechanical characteristics like light weight nature, enhanced wear resistance,
and better electrical and thermal properties, Aluminium (Al) matrix composites are d
aerospace areas. Frequently utilized ceramic elements for reinforcing with Al are af

greater strength to wear ratio, stiffness,
eployed in military, automotive and

umina and silicon carbide (SiC). Boron
carbide (B4C) is an excellent reinforcement substance having a higher hardness than other substances, Because ofits

. uperior hardness, modest density,
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properties o.ﬁ,.zﬂm LM13/Gr composite samples, B4C is added up to 9% by considering its
describes the production process of LM13/B4C/Gr composites and evaluation of their m.

method is adopted to produce the Al composite samples and the mechanical properties
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Highlights
+ Natural rubber is used as a binder in powder wgmmw.ﬁm for the first time. ,. .
+  Alumina-rubber latex co-dispersions coagulate at lower rubber concentrations.

» Rubber cross-linking produced remarkable increase in the green strength.

"+ Green bodies are amenable to machining using conventional machines and tools.

Abstract
We report the use of natural tubber as a binder for powder pressing for the first time. The feedstock for powder pressing is
alumina powder-natural rubber latex co-dispersions in 10 mM formic acid solution. The

obtained by the co-coagulation of’
pressing pressure and binder concentration are optimized by measuring the green density and diametrical compressive

strength. The remarkable increase in diametrical compressive strength observed on heating the pressed bodies at 220 °C is

due ta the cross-linking of natural rubber. A maximum diametrical compressive strength of 9.4 MPa observed at 8 wt%
ne of the highest values reported in the literature. The pressed compacts after cross-linking

natural rubber concentration is o

heat-treatment are amenable to milling, : : tools .
°C produce alumina ceramics 0f~97% of theoretical density with an average grain size of

drilling and lathing using conventional machines and tools. The pressed bodies on

binder removal and sintering at 1550

1.8 pm.

Graphical abstract

MANGRLNY

1/2
N y:5\nlu:nm\man_m\mcm\um_\MOoummm._ 021001649 )



_Journal of Materials Science & Technology e
Volume 94, 20 December 2021, Pages 113122

Research Article

Thermally insulating robust carbon composite foams with high EMI shiclding fro,
Leuidtl cotton 5

Chithra *raveen Wilson ?, Sujith Vijayan *, R. Rajeev ®, K. Prahhakaran * 2

11
s
=
=
Z

og Share 3 Cite .

L.2021.0.2.004 Gut rights, 505 1

H wmﬁ.:mgm

+ Conversion of biomass, medical-grade cotton and sucrose, into carbon foams by
filter-pressing.

- Foams exhibit density in the range of 0.06 to 0.31 g cm™.
. Foams possess reasonable compressive strength in the range 5 kPa to 1.4 MPa.

.. Foams possess partial compressibility. ’ ) . S .

. Low thermal conductivity (0.069 to 0.185 W m ~ *K™) and good flame resistance.

. carbon composite foams are amenable to machining using conventional machines

and tools.
“. CCFs ‘materials showed good electrical and EMI shielding properties.

- The mma CCFs showed shielding effectiveness in the ranges of 21.5 to 38.9 dB with
.mmwoﬂmmod dominant shielding wwovﬁd.mm.

Abstract ) ) WGIN -ERING
Thermally insulating and fire-resistant carbon composite foams are prepared by nozwﬁ%\mww&wgw& Cotton fibre dispersed
in aqueous sucrose solution Dy filter-pressing followed by drying and B.n_uoam.mzos.. The compressive strength (5 kPa to
14 MPa) and thermal conductivity (0.069 to 0.185 W m ™ 1K~ 1) depend on the foam density (0.06 to 0.31 g cm™>) which is
modulated by varying the sucrose solutions concentration (100 to 700 g rg- ,_v. Partially flexible to the rigid transition of the
carbon composite foams occurs at sucrose concentration above 200 m L~ % The tubular carbon fibre tormed from cotton is
welded at their contact points by the amorphous carbon produced from sucrose leading to partial flexibility at low sucrose
bre- to- fibre bonding area at higher sucrose concentration vesults in

concentration and advancement of fi id faam The
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" Abstract

Thermally insulating amorphous carbon foams are mHnwmem by cementing sawdust .ﬁm&n_nm with sucrose by filter-pressing
and carbonization. The density of the carbon, modulated by using sucrose solution of concentrations in the range of 100-700g
L', is in the range 0of 0.15-0.35g cm-3, The compressive strength in the transverse direction (0.24-3.2 MPa) is higher than that
cog diicciion (0.22-1.76 Mra) due Lo the preferential orientation of elongated sawdust parlicles triansverse (v
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i

{he filter-pressing direction. The Young's moduli in the filter-pressing and transverse
§1.7MPa and 6-80.5 MPa, respectively. The carbon foams exhibit excellent fire resistance and low thermal conductivity in the
of 0.12 to 0.20W m~ KL The sawdust-based carbon foams show absorption dominated EMI shielding with a total

range
nge

shiclding effectiveness of 25-53dB.
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Tighlights
+ Waste tissue paper was successfully utilized for the preparation of WTP-PVA CAs.
+ The WTP-PVA CAs displayed low density and superior mechanical properties with
specific Young’s modulus 1246.8 MPacm?gL. —-
I

+ The WI'P-PVA CAs showed good electrical and thermal properties.

+  The average EMI shielding effectiveness of WT'P-PVA is ~40.8dB with an absorption-
dominant shielding feature.

= WTP-PVA CAs showed considerable capacity to CO, adsorption with excellent
seleclivity and recyclability.
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improvement of mechanical, electrical and thermal properties of CAs with low density is still 2 big challenge due to their
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An emulsion-based injection molding process has been reported for the preparation of
ceramic foam spheres from kaolin and alumina. The foam spheres produced from
kaolin alone cracked during sintering due to extensive shrinkage and an excessive
giass piase. Incorporation of a minimum of 10 wt% alumina in xmo_:rb.\ Ted the
cracking of foam spheres during sintering by promoting mmno:QmQ c\:;m growth,

which decreases both the glass phase concentration and sintering shrinkage. Foam

)

spheres with an interconnected cellular structure having open porosities average cell

sizes w:q diametrical compressive strengths in the E,:.mmm of 76.5t0 82.7 vol.%, 6.8 to
9.2 um and 1.65 to 0.93 MPa, respectively, were produced from emulsions prepared
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A facile and scalable method for the preparation of low-density SiC foam from tissue
paper and silicon powder is reported. The co-dispersion of pulp-containing tissue paper
micro-ribbons and silicon powder is coagulated by adjusting the pH to 3.5. The silicon
particles adhereto the tissue paper micro-ribbons during the coagulation. The
Cuagulated co-dispersion on filter-pressing consolidates the silicon particle-decorated
tissue paper micro-ribbons and orients them perpendicular to the filter-pressing
direction. The filter-pressed body on drying followed U_< heat treatment at 1600°C in inert
atmosphere produces SiC foam. The tissue paper micro-ribbons retain their 308:06@
during carbonization as well as high-temperature reaction with the silicon. The enormous
growth of carbon-rich SiC nanowires is observed on the SiC micro-ribbons. The random
orientation of SiC micro-ribbons in the X-Y plane with the hairy nanowires on the surface
~' <tacking in the Z-direction produces a porosity of ~94 vol.% with pore sizes in

the range of 0.08 to 20 ym. The SiC foam shows a compressive strength and Young's
modulus of 0.22 and 5.5 MPa, respectively. The thermal conductivity decreases from 0.11

to 0.07 Wm™" K™ when temperature increases from 25°C to 350°C.

Download PDE
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This mH.S&m describes production process of LM13/B,C/Gr composites.

* Test results indicate that the mechanical properties of new hybrid composites are
found improved. ]

Abstract

Due to mechanical characteristics like light weight nature, enhanced wear resistance,
and better electrical and thermal properties, Aluminium (Al) matrix composites are d
aerospace areas. Frequently utilized ceramic elements for reinforcing with Al are af

greater strength to wear ratio, stiffness,
eployed in military, automotive and

umina and silicon carbide (SiC). Boron
carbide (B4C) is an excellent reinforcement substance having a higher hardness than other substances, Because ofits

. uperior hardness, modest density,
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N stor chemical sk ¥, «id wear resistaiice are diverse appealing characieristicy 0l B4C. So, for boosting tine
clustering Property. This article
echanical characteristics. Stir casting
of new hybrid composites are found

€ on Sustainable materials,

properties o.ﬁ,.zﬂm LM13/Gr composite samples, B4C is added up to 9% by considering its
describes the production process of LM13/B4C/Gr composites and evaluation of their m.

method is adopted to produce the Al composite samples and the mechanical properties
improved. Selection and/or Peer-review under responsibility of International Conferenc
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I ffect of Timber Members on Structures under
Seismic Loading

Hael Jahnson'

P Saudent,
Liegmrtment of Civil Enganeening,
Mangatam College of Engmeening

Konayam, Keral

Abateact Vi oustalnability of Reinforced Cement Conerele

waterind and W structures will play predominant role in
crinting environmental hmpacts, ‘The alternative material for
comstyueton of multh-story struetures Is the need of hour, The
substitute materinl should he compatible for construction as
well ws shauld sustalned the selsmibe forces during carthquake,
Fhe subesoitute mterind taken bs Timber, being an orthogonal
I nuture, behaves differently from RCC with respect 1o
clustic und physieal propertles, Here, G+9 RCC structure and
G timber strucure wre consldered to find the scismic
compatibitity of strueture, G+4 timber model, RCC- timher
model, sted- timber model are considering for the dynamic
losding unalylsis. The building modeled in ETABS software
using different material propertics, The high self-weight and
heittleness of conerete bs not favorable to seismic prone
atructures whereas steel structores are 60% Jesser in weight
thirongh they can withstand varthguake more effectively than
the concrvie struchires

Keywords - Steel frame; RCC frame; Timber frame; Scismic
Analysis; ETABS2016

I INTRODUCTION

Concrete in a matenal that literally holds different places
together. From row houses and apartment buildings to
bridpes, viaducts oand sidewalks, this inescapable grey
material’s importance to modern urban life is undeniable.
Despite of s undeniable importance in  day-to-day
construction  purpose,  many  research  scholars.
environmentalists and conslruction engineers are secking
for u complete altemate material to RCC, due 1o increasing
amount of severe haonful environmental impact of
material, There are however a number of alternative green
building materials that offer alternatives to concrete, and a
lower environmental impact, And one of those alternative
material is Wood or Timber. Timber still retains many
advantages over more industrial building materials like
conerete or sieel,

In India most of the people approached towards the
conerete structure instead of steel as they find concrete as
convenient and cost effective in nature. But as India is
becoming worlds second most populous country and the
area is just limited then vertical hike is in the building
construction is very necessary. So, for construction of this
multistoried building steel can be o truly effective material
i all engineering aspect, The use of steel as a core
construction material is not yet become prevalent in India
as it is i other developing where maximum construction
hoth commercial and residential high rise structures are

Aswathy Soman-
“Assistant Prolessor.
Depariment of Civil Engincerimg.
Mangalam College of Engineering
Kottayam. Kerala

strength to weight ratio which shows greatintegnity agiin
the seismic loading.

ILLITERATURE REVIEW

Anuj Domale, L.G.Kalurkar (2018) presented a paper
on Seismic Analysis of RCC and Steel Frame Structure by
Using ETABS. The study an attempt has been made 1o
analyze the seismic behavior of RCC and sicel frames
using Etabs 2015.The high sclf-weight and britleness of
concrete is not favorable to scismic prone structures
whereas steel structures are 60% lesser i weight through
they can withstand carthquake more cffectively than the
concrete structures. Aim of the study o compare the
seismic performance of G+6 and G+9 trames for both steel
and RCC. For current study all frames are analyzed under
cquivalent static method

Shubham Bhutada. P.D Pachpor. A K- Sharma (2019)
presented a paper on rescarch on RCC and Timber Mulni-
Storcy Structures using Response Spectrum Scarch. In this
study two geometrically identical multi-story structures are
compared to find the seismic companibility of tnmber
structure as compared 1o RCC structurc. Both the buildings
were modelled in ETABS software using different matenal
properties. RCC and Timber. and were analysed using
Response Spectrum Analysis. Different parameters were
studied and compared for both the buildings like. shear
force, bending moment. lateral story displacement and
story shear. After analysis, it was concluded that imber
structures can be built with lighter sections as that of RCC.
And due to much more flexibility of Timber Structures.
proper design of connections and their adequate strength s
required to increase the suffness of timber structures.

Zheng Li , , Minjuan He . Xijun Wang . Minghao L
(2018) presented a paper on  Seisoic  performance
assessment of steel frame lilled with prefabricated wood
shear walls. Steel-umber hybrid structural systems offer a
modern solution for building multi-story structures with
more environmenially-friendly  features.  This  paper
presents a comprehensive seismic performance assessment
for a kind of multi-story stecl-timber hybrid strucwre. In
such a hybrid structure. steel moment resisting frames are
infilled with prefabricated light wood frame shear walls 10
serve as the lateral load resisting system (LLRS). In this
paper, drift-based performance objectives under vanous
seismic hazard levels were  proposed  based on

experimental observations. Then, a numerical model of thg ’
N
oo

being built of steel, It is very stiff and they possesses high _ s
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Comparison of Analysis of Normal Bridge and
Horizontally Curved Bridge

Mebin Mathew!
'PG Student, Department of Civil Engineering,
MangalamCollegeolEngincering
Kottayom, Kernln

Abstract:- Bridges are the lfelines and supporters for the
improvisation of the rond network. Not only do (he bridges
help in traftic Now without any interference but also maintain
the safety of ronds. Due to this renson the bridges design has
gained wmuch Importance.Due to the cuvvature in the bridge
there will be large centrifugal reactions on the vehfeles. Apart
from the reaction a large torsionnl moment will be Induced on
the supporting girders, This paper is basically concerned
abaut the analysis and design of normal and curved bridge by
STAAD Pro which contains a span of 100m X 16m and has a
d-girder system. The objective is to check the result for
particular input design, properties and parameters and the
approach has been taken from AASHTO standard design,
The nodal displacement, beam property, concrete design can

be easily found out performing the analysis and design
method,

Keywaords:- Jgirder System, AASHTQ, Curvature, STAAD Pro,

L. INTRODUCTION

In Past, advanced mathematical methods were used for the
analysis of the large structures such as Bridges, buildings
ctc. Those methods are elaborated techniques. So, it takes
too much time for designer to concentrate on the
calculations. Nowadays, STAAD. Pro Software is being
widely used for the analysis and design of buildings,
towers etc. In this project, STAAD Pro. has been used for
the analysis and design of a deck slab bridge in connection
with STAAD . It becomes much more easier to assign the
properties and other specifications in creating deck slab by
the STAAD Pro. software. The various properties are to be
considered in the analysis and design of the deck slab of a
bridge which include section property, plate thickness,
dead load, live load etc. Dead Load consists of its own
weight and portion of weight of superstructure and fixed
loads also.

From past few decades, the infrastructure has seen a
great boom in the world. To access any inaccessible areas
bridges were built. Hence building bridges became
mandatory for infrastructure development. During the
ancient time natural bridges were created by nature, as in,
tree trunks extended to the inaccessible areas. Then
humans started building their artificial bridges to travel to
other side of the valley or non-transportable point. The
bridges built by humans were usually made up of wood or
bamboo thatch. As the population increased the need for
bigger and sturdier bridge was more. This led for
innovation in bridge building techniques thus many types
of bridges were formed. There are many classifications of

Salini Theres Kurian’
*Assistant Professor.
Department of Civil nginecning.
Mangalam College of Engincering Kottayam, Keraly

bridges. The bridge which is under study 1s girder hridges
subjected 10 some radius of curvature that is also known as
curved bridge. The curvature in the bridges 15 usually
introduced to eliminate the  support irregulariies o
presence  of important  structures  which  cannot - be
demolished. Due to the cupvature in the bridge there will
be large centrifugal reactions on the vehicles: Apart from
the reaction a large torsional moment will be mduced on
the supporting girders.  The  columns  location  and
orientation i1s also a major design category m bridges,
When the columns are tilted from the normal angle the
column is said to be skewed. Skewed column decreases the
stability of structures. Skewed columns along with some
degree of horizontal curvature to the bridges ereate a lot of
instability. The design of such bridges 1s always gosered
by “code books and designed very caretully - The study
deals with bridges subjected 10 seismic loads and 1ts
behavior when the bridge s curved horizontally at deck
section and skewed at column or pier section. The bridge
will be subjected to many kinds of loads such as
carthquake. wind and vibration loads created by the live
load on the bridge.

1. LITERATUREGAP

Due to the curvature in the bridge there will be large
centrifugal reactions on the vehicles. Apart from the
reaction a large torsional moment will be induced on the
supporting girders. Analysis is done 1o the Normal straight
bridge and the outputs like bending moment. shear force
and reactions are noted. The same analysis is done on
Horizontally Curved bridge. The comparison is done
between the analysis of Normal straight bridge and Curved
bridge.

1. OBIECTIVI-

e To determine deflection. bending moment, reaction
and shear force of normal bridge.

¢ To determine deflection, bending moment, reaction of
horizontally curved bridge.

o The comparison is 1o be done on the analysis between
the Normal bridge and curved bridge

o This study can be used for knowiny the gffectiveness
of the curvature of the curved brdge wfgbTo design the
bridge with a clear calculation. ‘S@‘s*

* By this study the additiong I'\'é{jyfﬁa'ms nceded for the
stability of the bridge gan A
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Effect of Staircase on the Seismic Performance of
Buildings

Kevin Kuruvila', Ann Mary Jose’
PG student, * Assistant Professor,
Department ol Civil Engineering,

Mangalam College of Engincering, Kottayam

Abstract - In this paper, the effect of different stairease
Jocation during carthquake have been studied in design of
building, the staircase is generally not a primary part &
considered sccondary Structural member in the RC frame
building. So, its negligence in Analysis & design causes
vulnerable damage in the structure. Here the stairease wmodel
in differcnt location is compared to check how it affects the
seismic performance of the building.

Key wards: Stair case, Story Drift, Base Shear, Earthquake,
Location

. INTRODUCTION
Earthquake is an impulsive event and acts quite differently.
The force generated by seismic action of earthquake is
different than other types of loads. such as, gravity, Dead
Joad. Live load and wind load. It strikes the weakest spotin
the whole Structural frame building. Tgnorance in structural
design and poor quality & maintenance of construction
result many weaknesses & faults in the structure member
and Structural Building also, thus cause vulnerable damage
to life and Structural property of building.

In RC frame structural buildings, the primary structural
system to resist Lateral & Gravity load are beams and
columns. Besides, primary frame structural system, some
structural member also contributes to lateral load resistance.
These elements fall in the category of secondary systems.
Secondary system can be structural secondary like staircase,
structural partition etc and non-structural secondary like
storage tanks, machinery etc. A special case of structural
secondary members which are normally designed for non-
seismic force; are concrete staircase.

In the present study, the effects of staircase on the seismic
performance of the RC [rame structural buildings of
different plans have been studied in this paper with
different structural seismic parameter e.g. Story
displacement, Story drift & storey Shear.

11. METHODOLOGY

In this paper, linear dynamic analysis (response spectrum
analysis) is performed using ETABS software. This
analysis considers dynamic forces which are applied to
thestructuresaspercode-

baseddesignspeclrum.lthelpslodetenninelheeffeclofthehigh
crmodesofvibrationanddistributionofforces.Inresponsespect
rumanalysis,multiple mode shapes are taken in to
consideration. Depending upon the modal mass and modal
frequency, a response is read from the design spectrum for

cach
modc.mer.lI\cscrcsponscsarccnmh|ncdlodclcnmnc!hclolnl
responscoﬁhcslruclurcb)'mndnIcomhmmmnmclhods Thism
ctho(lispcrformcdl'orlhcsmlcIurcswhuscmndcs.cxccpnhct‘un
damentalone.influencetheresponscofastructure. Responsesp
ectrumisthcestimationofmaximumresponses.

A. Geometrical Properties
Table 1: Geometrical Parameters

Hcight of Building Mmoo \
Column Size A00mmXSmm |
Beam Size ’ 300mmX40omm \
Slab Thickness Ssoom
Staircase Slab Thickness 200mm - ___{'
Story Lengthin N & Y 24m :
| Direction ;
Each Story Herght ‘_[_ mo )
No of bays in X& Y duection \ S cach {
S N ]

Fig.! Plan of the buldmg

B. Load Parameters
The seismic paramclers considered in dynamue analysis ol
all the models are assumed as per 1S 1893 (Part 1) 2002
The buildings are assumed to be in Zone V&V with the
peak ground acceleration value of 0.36g. The importance
factor, 1 is taken as 1.5 (for important building). Also, the
response reduction factor R taken as 5 for SMRF system of
the buildings. The soil strala beneath the foundavon 15
assumed as medium soil. The gravity and imposed loads
are taken as per IS 875 (Part | and 2): 1987, self-weight of
the structure is calculated and imposed load is assumed 0
be 3 kN/m?2 for a typical residential building.
\!
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Replacement of Coarse Aggregate with Plastic

Fibers in Concrete Cube

Vaishnavi A', Leskhmipriya Anil?,
Soora) Thomas Tharian', Praksh Mohan"
12 MYG Students,

Department of Civil Enginecring,
Mangalam College of Eygineering, Ettumanoor.
Kottayam, Kerala

Abstract—The production of plastic is increasing at a faster rate.
It is very dilficult to dispose this plastic waste as it creates
cnvironmental pollution, Plastic bottles usually take thousands
of years to degrade and produce toxic fumes when incinernted.
As a matter of fact out of every S discarded waste bottles only 1
bottle is sent to the reeyele bin, As a result huge mounds of PET
bottles have been created on the earth’s surface. For solving this
problem, construction industry can take a step to utilize this
plastic waste as a substitute for aggregates. This project is to
cxamine the ossibility of replacing coarse aggregate with
plastic fibers in concrete cubes. In this work conrse aggregate is
replaced partially with plastic fibers at different percentages
(0%, 10%. 15%, 20%,) and optimum percentage has to be
found. Several tests are done to determine the properties of
concrete cube (150mm X 150mm X 150mm) containing plastic
fibers and its suitability as a construction material. Also
properties of concerete mix with plastic fibers was studied and
compared with control mix with normal aggregates. The plastic
fibers were used of aspect vatio 45 whose dimension is 90mm X
2mm.

Keywords—  Polyethyelene  Terephthalene plastic  fibers,
aspect ratio.

l. INTRODUCTION

Plastic is a non-biodcgradable material which takes hundreds
of years to degrade. The global production of the plastic is
about 150 million tons every year. Earlier the recycling
plastic bottles came into existence but it did not work
efficiently. Plastic can be reduced, reused and recycled.
Reducing the use of plastic is a difficult task nowadays due to
the nature of living of humans. So the other ways to reduce
environmental problems caused by plastic are by recycling or
reusing the waste plastic. The recycling of the plastic can be
done only 2-3 times as the plastic tends to lose its strength
afterwards. In fact 70% percent of the plastic is left out as
waste every year. This plastic waste leads to various
problems such as landfill problem, and if it is disposed in
water bodies, it causes water pollution leading to the death of
various aquatic lives. Hence there’s a need to find solution
for this problem of plastic disposal. Plastic waste can also be
used to produce new plastic based products after processing.

Many organizations along with government are working
together to find solution for this and to build sustainable cities
for the future. Replacing materials in concrete is onc of the
best solution for the disposal of plastic waste. It has
economical advantage along with ecological advantages.
Nowadays there is a huge scarcity of construction materials

Aswathy Soman’
‘Assistant Professor.
Department of Civil Enginecring.
Mangalam Collcge of Enginecring, Ettumanoor.
Kottayam, Kerala

so waste matcrials arc best alternative to be used
construction. It not only reduces the waste and pollution but
also serves as an alternate material for aggregates n
construction. Many tests have been performed to cvaluate the
properties of cement-composiles containing plastic fibers as
aggregates. This paper presents a review on the usc ol plastic
fibers as coarse aggregate in concretc.

1. LITERATURE REVIEW

Ozbakkaloglu et al., 2017 performed various tests on
mechanical properties of concrele containing waste plastic as
a replacement of coarse aggregates under clevated and
ambient conditions of temperature. The results showed that
higher the replacement of (RPA’s) in the specimen. lower is
the corresponding workability of the mix. Liliana ¢t al.
2013, found that as the size of the recycled plastic 1s
increased, the Young's Modulus of the specimen decreased,
and the compression strain increased. Jalali ct al. 2011
studied the durability characteristics of polymeric waste
particles in concrete. Albano el al.,2009, done more tests for
wic ratios ( 0.5 and 0.6 ). and it showed that the mixes with
10% replacement resulted 1o have the best mechanical
properties. and the mixes with 20% replacement resulted 1o
have the lower compressive strength. Semiha et al.. 2009.
carried out laboratory tests on the use of shredded waste PET
bottles with GBFS and concluded that the mortar produced
could be used as an earthquake resistant material. Its use
proved productive for the environmental problems. Batayneh
et al., 2007, evaluated the impact of wasle plastic on the
slump of specimen. Partial replacement of fine aggregates by
waste plastic aggregates upto 20% replacement was checked.
It showed that the slump was reduced to 25% compared o
the control mix for a 20% replacement of fine aggregates
with plastic content.

Il.  EXPERIMENTAL PROGRAM

3.1 GENERAL
Before casting the concrete specimens as per the mix design.
the detailed laboratory tests were done 1o know the materal
properties. The ingredients of concrete (cement. fine
aggregate, coarsc aggregaic) were evaluated as per 1S
specifications.
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Stability Analysis of Different Soilfil on

Embankment Subgrade using Plaxis-2d

Mukthar V Basheer!, Rajat Ravi2, Sreedevi S°,
Sreelakshmi S¢,
W4UG Students
Department of Civil Engincering,
Mangalam college of Enginccring,
Kottayam, India

Abstract- Slope stability analysis is one of the most
important topic in geotechnical engincering. For the
construction of railways, cmbankments, canal, road
Embankments, earth dams cte. we go for different slopes
with different geometric conditions. If the slope is naturally
made, the kind of problem is to check the sustainability of
slope. If it is manmade type, the problem of choosing soils
to build and other conditions which required for stable.
The clear idea of this topic is to know the best suitability of
locally available fill materials. For this particular analysis
dene in latest version of plaxis 2D. Evaluation of the
stability analysis for road embankment is not only a
problem but also a challenge or Geotechnical Engineering.
In manmade slope, the problem of choosing soil is an
important role for stability condition. The main purposc on
this study is to determine the stability of road fill
Embankment according to the factor of safety and
deformation. In this study, the stability of slope was
modelled in scenarios (different fills, different-inclination
and various level of water table). Finite Element Method
by Plaxis 2D was used in numerical analysis of slope. The
result of this study showed the suitability of fill soil in
embankment construction according to the comparative
study of deformations, factors of safety. In collected fill
soils, Clayey sand is most suitable for road fill

embankment.

Keywords :- Stability, deformations, factor of safety, fill soils

1. INTRODUCTION

Embankment plays a major role in the durability of
roads. Embankment refers to comprising of various soil
blends to comprising of various soil blends resulting in
settlement due to load transferred from traffic. The
different soil blends are used in this research. Stability
soil blends are used in this research. Stability analysis of
soil helps in studying the behavior of embankment
underloading. Stability analysis is an important role not
only in the construction of transportation facilities,
failure of slope can be caused by movements within the
human created cut or a combination of both. Reason for
tailure is usage of poor material as fill. The present work
is focused on investigation the behavior of locally fill
material when it used in road fill embankment by using

Plaxis program in slope stability analysis

Vilbin Varghese
'Assistant Professor
Department of Civil Engineering.
Mangalam College of Enginecring,
Kottayam.India

Il. LITRATURE REVIEW

Stability calculation is performed 1o assess the safe
design of human made or natural slope like cmbankment
and respectively the cquilibrium conditions. The term
stability analysis can be cxplained as the resistance of
inclined surface to failure by sliding or collapsing
analysis aims for a safe design in terms of stability of
subgrade embankment. The failure mechanism plans an
important role in this study. Finite clement analysis is
the best numcrical method for determining the stabilirs
problem. Widely adopted numerical technique tor
analyzing geotechnical siability analysis on the soil
based on plaxis 2D, Stability of soil based on plaxis 21
stability of slope needs a large atiention for engineers m
the field of construction as 1t 1s an important problem

1. OBIECTIVES
To study the effective stresses. active pore pressurc.
excess pore pressure and total displacement of
different soils using PLAXIS -2D softwarc for
wheel lvads by comparing three embankment

models.
e To study stability analysis of embankment

constructed with different soil fill

o Effect of slope stability in embankment

o Eftects of stress deformation in each models.

o  Effects of total displacement in each models.

e To study active and excess pore pressure acung on
each models.

IV. MATERIALS USLD
Matenals used for this study are

e Sand
s Peal
e clay

IV. PLAXIS -2D
A widely adopted technique, software was firstly developed

by technical university of Delft in 1987. PLm \S e\tmlh
analysis stability of solt soils. | 'ap\be ‘, used n

investigation of soil senlemp\m he rrfp@faroe dures enable
the enhanced output facn[n{\x@&‘g:wﬂ,c@delanled presentation

WPy
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Environmental Noise Pollution Assessment and
Mapping of Kottayam Town
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Abstract- In developing nations noise is a major pollutant to
the environment Road traffic is a superior source of noise
pollution and it has detrimental effects on human beings. Fast
growing vehicle population in town in the recent ycars, has
resulted in considerable increase in traffic on roads causing
alarming noise pollution. Jn Kerala roads are in bad condition,
and poorly maintained and has considerable number of vehicles
if outdated technology, the road traffic noise assumes much
more importance. Noise affects human body in a number of
ways ranging from Psychological to Physiological, e.g. auditory
damage, speech interference, slecp interference, general
annovance, reduces the working efficiency, increases blood
pressure & fatigue etc. The main objective of this study is to
aware the public about the noisy environment with which we
live today, due to the increased urbanization 2nd increased
traffic intensity. Using ArcGIS 10.7.1 software, noisc maps are
generated to make the awareness more straight.

Keywords— Noise mapping, Arc GIS, Sound level analyser

1. INTRODUCTION

The environmental condition of Kottayam town has been
changing abruptly along with the rapid growth of
urbanization. Reckless use of homs and continuous vehicular
movement results the noise pollution problem in the town.
The present study is an attempt to evaepaluate noise pollution
Joad of Kottayam town due to urbanization activities and its
detrimental effect on the human health and environment. The
main use of noise maps is to identify and quantify the scale of
noise problems and provide information for town planning
and traffic management. Noise maps build in GIS can be used
for analysis and management process

So many studies and researches have been done and being
doing on this context; In 2008-2009, Dr. Santosh
Rangnekar{1] did survey on Noise Pollution and its
Management and found out that the average noise level for
iraffic intersections and silent zone shown some sampling
stations with undesirable values. It was concluded that the
major reason of noise pollution inside the city was duc 1o air
horns and vehicular movements.

In 2013, S.U.Bande[2) completed a review on Road
Tarffic Noise Assesment in India and noted that noise
environment of the study area may pose as a great threat to the
health of dwellers of the study area in long term. Therefore, a
strict enforcement of law and regulation is felt in this regard.

In 2015 Jigna Patel[3] did a research on State of the Art

Review on Road Traffic Noise Mapping using GIS. Data
collected and results analyzed indicate that almost on all major

roeds, are always hegher than the  pormiswbic sersd

levels/limits prescnbed by CPCB

In 2010 Avnish Chauhzn[7] did Asscssmemi of Mo
Level in Different Zones of Handwar Cirv and voncluded i
was also observed that higher nowse level 1 the any 1 diw w0
rapid and unplanned urbanization resulting i Zreal mfloy of
people from all pans of the region. lack of sufficent parkinz
spaces and exponential growih.

In 2011 Dev Pramendre(11] and Singh Vurika!
researched on Enviromentab Noise Pollution Momitonng and
Impacts On Human Hezlth m Dehradun (s

A. SOURCES OF NOISE

Major source of noise 1 the 10wn 15 1raffic fuise lem the
motors and exhaust systems of suiomobiics Al Geiv :

the roadway 1~ generated by construction. commuresd w b
political and rehigion actvaties. and corcmonials
Noise levels and its nnpact depend on nirasinuctge mumnes
of venicles. road quahty. weather and chmate Fusther sources
are factories. batching planis. railway sahons. molur garazes.
workshops and public address system cic.

1. MATERIALS AND METHODOLOGY

A Moise assessment is the actual measurement of the noise
levels. The NIOSH Sound Level Meter (SEAD app combines
the best features of professional swund levcis meters and noise
dosimeters into a simple. casy-lo-use pachage. Developed by
experienced acoustics engineers and heanng Toss eypers
Tested and validated (accuracy = 2 dB) according 1o standards
in a reverberant chamber at the NIOSH wcousties lab  the
only proper method to validate accuracy The sound level
meter application was calibrated before  takimg the
measurements. Sound level measurements durmng peah tme
moming (8-10am) and evening (3-5pm) was camied out i
Kottayam town areas on both a working day and non working
day. The noise level in Kottayam oy was ohsened durning
different time intervals at differemt selected study locatons
The study locations were ideniified and grouped it fore
different zones namely Commercial Zone. Silent Zune.
Residential zone and Industrial Zone Commercial sone
incorporated with a lots of shopping malls. tounst alractne
spots elc. It covers Baker Juncuon. Mali ol Jov. Rathw oy
station, KSRTC Bus Station. Nagambadom (Brnm
Enterprises, Oxygen. Reliance. myG). Private Bus Staton
The silent zone is incorporaied with educational insuritions,
hospitals etc. Jt includes Medical College. M G University.
CMS, Baselius. Caritas, Collectrate, Bharath Hosprtal
Residential zone covers the areas of SFS Flais Kodimathi.

]

ICNMIG

Vobiing O bssue Y

Pubbshed by, wwworpert.ory

Kurishupally arcas, Skyline Kanjikuzhy. Soulyritha Nagar SH




1l lsye - 2021

International Jourmad ol Engineening Recench & 1ol 1) 1<

ISSN
1A

2000 Comtercmee Pracecding

NI

N

Analysis of Pollution Trends in Subsurface Water
At Poovanthuruth, Kottayam
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Abstract— Water is onc of the essential requirements of all
livelihoods. Humans need water in many daily activitics like
drinking, washing, bathing, cooking, ctc. If the quality of water
is not good, then it becomes unfit for drinking and other
activities. A water quality audit is a study of an entity. It starts
when water enters the premises and goes up to the point where
wastewater is discharged, critically examining all aspects of
use. A water audit is an effective management tool for
minimizing losses, optimizing various services, and cenabling
considerable water conscrvation. Drinking water safety and
security is of high importance as it affects public health and
economic life. These audits are an essential way for checking
how the water quality is performing and ensuring that the
drinking water regulations have complied. This audit
recommends how to reduce the wastage as well as consumption
of water. This paper focuses on understanding the quality of
water.

Keywords:-Water quality, audit, hardness, alkalinity, pH.

1. INTRODUCTION

Water is the source of life, and its security and safety are of
paramount importance. Clean and safe water is an absolute
need for a healthy and productive life. The quality of the
water supply is vital in determining the health of individuals
and whole communities. The rates of these water bodies vary
widely depending on the location and environmental factors.
The safety of drinking water is today one of the most critical
issues since various hazards can threaten public health. The
World Health Organization has recorded 27 different
waterborne diseases and other water-related hazards. The
safety of drinking water is increasingly recognized as a
challenge. Contaminated water can cause epidemics,
interrupt economic life, and create massive panic.

Water quality audit is an effective management tool for
minimizing losses, optimizing various uses, and thus
enabling considerable conservation of water not in the
irmigation sector alone but other sectors of water use such as
domestic. power, and industrial as well. The quality of water
is described according lo its physical, chemical, and
biological characteristics. It is, therefore, to check the water
quality at regular intervals of time. Parameters that may be
tested include pH, Temperature, Turbidity, TDS, Total
Hardness, Chloride, Total alkalinity etc. Water quality
auditing is an analytical technique that quantifies water
usage and quality while simultaneously allowing for an
investigation into the behavior aspects of water
management. Water quality audit is an important
management tool for effective conservation of water.

Senthilkumar R®,
*Associate Professor.
Department ol Civil Engincering.
Mangalam College of Engincering, Ettumannoor,
Kottayam

The site selected for this study is Poovanthuruth, Kottayam
district. There are small-scale industrics located it
Poovanthuruth. The effluents discharged from the industrics
contaminate the well water. Therefore the water is not
suitable for drinking purposes. So this study focuses on the
quality of drinking water from the well of surrounding
houses(near the industrial areca) at Poovanthuruth. It is.
therefore, to check the water quality at regular intervals off
time. The quality of watcr from the wells has significant
importance because it is generally used for several purposes
such as drinking, domestic. and residential water supplies
The quality of this water mainly depends on numcrous
interconnected parameters with a local and temporal
variation which are influenced by the water flow rate
throughout the year [4]. Organic and inorganic pollutanis
have been routinely dctected at unsafe
groundwater, rendering this important drinking waic
resource practically unusable [5]. A proactive approach is
needed to prevent human health and ccological
consequences from ingestion of contaminated groundwater

levels

II. LITERATURE REVIEW

The groundwater quality parameters in the surrounding
wells of Jawahamnagar. in the upper Musi catchment arca of
Ranga Reddy district in Andhra Pradesh was studied. |1]
The bore wells data was collected from the study area for
two seasons, i.e., post-monsoon in December 2007 and pre-
monsoon in June 2008. The groundwater was acidic and
very hard. It is done by using Arc GIS software. The study
reveals that the concentrations of major constituents are well
within the permissible limits of [S-10500-1994. except in
few cases where total hardness and fluoride concentrations
are high. The fluoride concentration exceeded the
permissible limit. From the analysis. it was observed that the
groundwater is polluted in the entire study area. During the
last few years, the utilization of surface and groundwater for
drinking, manifolds, but consequently it is observed that the
water is polluted and affecting the human health. soil
nutrients, livestock, biomass and environment n certain
areas.

The Water Quality Index(WQI) has been calculated for
different surface water resources, especially lakes. in
Nagpur city, Maharashtra (India), for the session January to
December 2008; comprising of three scasons. summer.
winter and rainy season. [2] Sampling poims were selected

. . o)
based on their importance. The water qualitg\ndex wases
o Ehh
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Abstract—Wastewater is the water that emanates from
domuostic  sourees, restavrants, establishment, industries,
agriculture fields, ctc. Around 80% of all wastewater is
discharged into the world's waterways, and it creates health,
environmental and climate-related hazards. The dissolved and
suspended organic solids in wastewater are “putrescible” or
biodegradable. 1t is important to treat the wastewater before
discharging it. Itis essential to reduce the impact created by the
wastewater through different treatment methods and reuse the
treated water for various purposes. The present study emphasis
on various modern wastewater treatment technologies and
compare their cfficiency with traditional treatment methods,
and also find the end-use possibility of treated water.

Keywords— Wastewater, modern wreatment  methods,

sraditional weatment methods, water reuse.

I, INTRODUCTION

s 71% of the carth’s surface and makes up 65% of
our bodies. We use clean water for various purposes
including cooking, washing, gardening etc. and finally end up
as wastewater. When water becomes contaminated, it loses its
economic and aesthetic value, as well as posing a threat to
our health and the sustainability of marine life that depends
on it [1]. It is estimated that out of the total water supplied
around 70% to 80% becomes wastewater. The wastewater
that is generated is released into the natural water stream.
Disposal of wastewater into the surface water sources causes
significant issues and harms people's health the only solution
for this is to treat the wastewater (0 the standards [2]. The
wastewater  contains  many pathogenic bacteria,
microorganisms, suspended solids, nutrients, minerals, toxic
metals etc. For several years tt.e primary goal of wastewater
treatment was to reduce the number of suspended solids,
oxygen-demanding materials, harmful bacteria, and dissolved
inorganic compounds. However, in recent years more Stress
has been placed on improving the municipal treatment
processes for the disposal of solid waste. In traditional
wastewater treatment physical, chemical and biological
processes are employed to remove organic matter, nutrients
and solids from wastewater (3]. Preliminary, primary,
secondary and tertiary treatments are the different treatment

stages. Preliminary treatment includes the removal of coarse

solids and other large materials from wastewater. The
physical processes of sedimentation and flotation are used in
primary treatment to remove organic and inorganic solids. In
secondary treatment, the effluent is treated to remove the
residual organics and suspendéd solids. Tertiary treatment
includes all operations and processes used to remove the
pollutant not removed in previous stages. Even though these
steps can improve the water quality of normal waslewater,

Water caver:

Wastewater Treatment Tec

hnologies: A Review

Dona Sunny’
S Agsistant Professor
Department of Civil Engincering.
Mangalam College of Engincering. Eltumanoor
Kottayam. India

they cannot be a remedial option for treating the waslewater

generated by the increasing industrial — activities. The
wastewater that we arc dealing with may conlain morc
pollutants that arc difficult to remove by the conventional
method. The wastewater that is to be treated may conlain
more contaminants that cannot be treated by traditional
methods. The method of freatment 1o be used is decided by
the nature of wastewater and therefore it is important to know
the wastewater characteristics like COD, TS, VS and salt

content [4-5].

1. METHODOLOGY

504, of the carth is covercd by water
the availability of pure water is shont. There are places in
India where people are having difficulty in finding pure water
for their daily.needs So. s cesential 1o nse what we have
carefully. The conventional method ol 1y
helps in reducing the adverse environmental
problem created by them. but the quality of treated water 1S
not up to the standards of purc water [6]). Also. various
human activities have created ncw  contaminants 0
wastewater called emerging pollutants. Their presence 15
challenging for the conventional wastewater  treatment
methods [7]. In the present study, the cfficiency ol modem
technologies in wastewater treatment has been studied along

with their limitations.

[Il. CONVENTIONAL WASTEWATER TREATMENT
METHOD

Traditional wastewater treatment uses physical. chemi
biological methods to remove solids. organic matter and.
nutrients from wastewater. The different stages include
preliminary, primary. secondary and tertiary.

Even though more than 7

cating wastewata
and hcalth

cal. and

A. Preliminary Treatment
The objective of preliminary wreatment s o separate Noating
materials like dead animals, free branches, papers. pieces of
rags, and also heavy settleable inorganic solids. This stage
also helps in removing oils. grease, ele.. from the sewage.
This treatment reduces the BOD of wastewater by 15-30%.

Screening. detritus tank, comminutors, (loatation unit and
skimming tanks are the various units invalved in preliminary
(reatment. Screening is uscd for the removal of floating
matter. Detritus tank is also known as grit chamber, 1s used
for removal of sand and grit. Comminutors are used 10 \\6
grinding and chopping large size suspended solids. Floal‘w\@'pm

units and skimming tanks are used 0 rcmovc\g&w dasus
<
[8] \\\:\_J\f ()\
¥
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Promising ways to reduce
on one hand, 1he high costs ang environmental i||l|;:|c(s due to
the use of synthetic products used previously, and secondly
nl-lm\‘ as many people as possible access to drinking water. This
wil cupstimte therefore a major economic issue for (lc\'clnpin{;
countries. In  conventional method  of coagulation  and
fNlocculation atym, terric chloride ang ferrous sulphate were
ased as coagulant for effective removal of turbidity. But in one
of the research it s found that continuous use of alum has
caused several problems affecting human health, So this study is
mainly focused on decreasing alum dose with use of natural
materials. Natural coagulants are natural based coagulants that
can be used in coagulation process of waste water treatment for
reducing turbidity. The study aimed to, Carica papaya L.
(papaya seed) powder , Aloe barbadensis (Aloe Vera) gel as a
coagulant in dairy waste water and kitchen waste water samples
collected. The experiments proved that turbidity and chlorides
had reduced effectively.

Keywords- Carica papaya L. (papaya), Aloebarbadensis (Aloe
Vera), Arachishypogaea (Peanut), Turbidity, Dairywaste, Kitchen
waste.

I. .INTRODUCTION

Water is a precious and essential natural resource, unevenly
distributed on our planet. Freshwater represents only 2.5% of
global supplies of water. About 70% of this ﬁ'f:shwal_cx'
quantity are either trapped under ice caps, or disseminated in
the form of humidity or steam. Less than 1% of the world’s
freshwater, about 0.007% of planet’s waters, are easily
accessible to the various uses for development,
The use of natural resources in the process of water
treatment, thus constitutes a potential promising ways to
reduce on one hand, the high costs and envnrompental
impacts due to the use of synthetic products us'ed previously,
and secondly allow as many pco;?le as possible access (0
drinking water. This will constlrutc.lhereforc a n‘m.)c’)r
economic issuc for developing countries, In cqnvenuqnnl
method of coagulation and flocculation, alum, ferric chl‘onfie.
and ferrous sulphate were used as coagulant for effective

. Experiments] Study on Treatip
Kitchen Waste Water using P

and Aloeverg Gel
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th‘zu gonlixluous usc of alum has caused several problems
affecting human health. 1y 1s found that aluminium i one of
the causes for Alzheimer’s syndPome. So this study 1« mamis
focused on decreasing alum dose with use ol natural
materials. Natural coagulants are natural based coagulants
that can be used in coagulation process of waste water
treatment for reducing turbidity. The study smed o ey aluate
the efficiency of Artocarpus Heterophyllus (Tack frnt seed)
powder, Carica papaya L. (papava seed) powder . Aloc
barbadensis (Aloe Vera) gel and Arachishypogaca (Peanur)
powder as coagulants in dairy waste water and kitchen waste
water samples collected.

1. MATERIALS REQUIRED
A. Carica papaya L. (papava sced powder )

Papaya is a tall herbaceous plant in genux carica with edible
fruits. These plants are grown in all parts of world.

B. aloe barbadensis (aloe vera gel)

It belongs to Asphodelaceae fumiy. and 15 a shrubby or
arborescent, perennial, xerophytic, succulent, pea areen
colour plant.

II. LITERATURE REVIEW

Hemraj S.R et al (2019) made the experiment on dawy
industry which is one of the major source of food processing.
These industries produce a huge amount of wastewater Such
wastewater is to be treated by using naturally and easily
available coagulants and then tests are to be carried w check
the water different characteristics of waste water betore and
after coagulation process. Natural coagu_lams used are Jack
fruit seeds and Aloevera gel. The mixed pmpnn}on of
jackfruit seed powder and Aloevera gel are .u.\;.‘d. “E‘)
adsorbents. The maximum pereentage reduction of \'.‘m*%
parameters can be observed at a dosage of 0.8 gm(‘,) \\go ¢

l I ( Sced. ] € maximmum )Ll({.“ldg‘, |L(|“( 1on ; OUN
)| ) ( no
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Absiract—The vapid developments of materials, construction
technologics and structural systeps have given rise to »
significant increase of skyserapers over the past decades. The
reduction of the tap drifts and base core overturning moments
under lateral loads, such as carthquakes and wind loads, has
drawn increasing attention in the structural design ol super-tall
buildings. The principle of using an outrigger system to enhance
the structural Interal stilfuess and overall stability is that the
core-tube and the oxternal columns are connccted by rigid
horizontal cantilevers. Optimum locations for Installations of
outrigger systems can be founded. Overall displacements and
ateral deift can be veduced. Outrigger systems enhance the
stiffness of high-risc buildings by the introduction of stil?
outriggers at ditfferent locations. The loads considered are as per
IS codes. An ETARS model of 45-storey building is considered
for this study.

Kepwords— Ouwirigger, ETABS, Displacement, Drift, Time
period, Belt Truss System

i.  INTRODUCTION

{1 General

The fascination of constructing tall buildings were started by
the mankind from the early stage of Civilization. Human racc
had always fascinated for height and throughout our history.
we have constantly sought to reach for the stars, from the
ancient pyramids to today’s modern skyscraper. Initially they
were constructed for defence purposes, however now a days
it is been largely used for commercial, residential and mixed
purposes also.
Consequent development of urban population, constrained
availability of space. cost of plots, urge to preserve
agricultural  lands, significance  of  pride, advancst
technologies has contributed to construct tall buildings.

Once the height of the structure increases, its stiffness and
strength decreases. Therefore an engineer will be having 2
tedinus  Job of taking due concern about the various
pa;igmcters such as strength, stability, displacements, storey
drifis etc. The major loads acting will be vertical like gravity
.cad (Dead Load and Live Load), lateral like Earthquake
Load and Wind Load. The main function of the steuctural
elements is to withstand all these forces. ‘

Tall structures can basically be simplified into 2
cantilever which 1s restrained at the base and free at the top.
Even though gravity loads are the promingu’ﬂﬁads on the
structure, lateral loads like earthquake and wind loads are
dominant as they are unpredictable and lus the tendency to

1ilt and overturn the whole structure.
1.2 Structural Behaviour of Outrigger System .
The outrigger and belt truss system acis Very important role

to resist the lateral loads in the strucse. In this structure lhc
external columns ar¢ tied to the central core wall with

Study On Outrigger Structural System

Adithya Vishwambharan®
*Assistant Professor, Departiment of Cral Lagineering
Mangalam College of Engineenng,
Ettumanoor. Kottayam

stiffencd outriggers and belt truss at onc or different fevels
[he outrigger and belt truss system effecnvely control the
excessive drift duc (o lateral load and mimmize the nisk of
structural and non-structural damage. Outriggers are stff
clements connccted to a structure core to outer columns.
Whenever a lateral load is acting on an outrigger structure.
column-restrained outrigger offers resistance to the core from
rotation. It induces tensile force and compressive force in
windward and Iceward mega-columns resulting in an
increased cffective depth of the whole structure.

.

Fig- 1.2: 3D view of Qutrigeer and belt truss belt tuss

II.  LITERATURE REVIEWS

2.1 General '
The literatuse review is the most important which

s the similar studies give on focus from recent parts of
e frames to determine

wind analyzed.
of

ha
outrigger system of reinforced concret

the research work using high seismic zon¢
The concept of modeling and analysis used for purposc

improvement ichnique and cconomically.
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Abstraci—~ The residential housing sector (G+3, G+5, G+6 etc,)
use of steel has increased, but RCC construction still
predominates the Indian construction business. In the present
study an attempt has been made to analyze the scismic behavior
of RCC and steel frames using Etabs2016.The high self-weight
wnd brittleness of concrete Is not favorable to seismic prone
structures whereas steel structures are 60% lesser in weight
through they can withstand earthquake more cffectively than
the concrete structures, Aim of the study to compare the seismic
performance of G+6 frame for both steel and RCC and to
introduce the container into the stcel frame and analyze its
seismic response. For current study all frames are analyzed
under equivalent static method. In this comparative study it is
concluded that steel frames are most effective than the concrete
as it has the highest strength to weight ratio.

Keywords—Steel frame; RCC  frame;  Seismic  Analysis;
LTABS2016; 1S 1893:2002

I.  INTRODUCTION

There are tons of empty containers out there waiting to be
reused or recycled. Due to recent development of
technological innovation, reuse of shipping containers for
home building usage might deserve further investigation
between its other usages. Promising cases of transforming
containers to youth center, classroom, emergency shelter,
office, house and hotel are emerging around the world each
year. This would be a kind of offset in a way, which could
result in greener and healthier coastlines without creating
another issue in landfill. However, the matter is how to
transform those containers sustainably for homebuilding
purposes in a way that makes our society greener and
healthier. In India most of the people approached towards the
concrete structure instead of steel as they find concrete as
convenient and cost effective in nature. But as India is
becoming worlds second most populous country and the area
is just limited then vertical hike is in the building construction
1s very necessary. So, for construction of this multistoried
building steel can be a truly effective material in all
engineering aspect. The use of steel as a core construction
material is not yet become prevalent in India as it is in other
developing where maximum construction both commercial
and residential high rise structures are being built of steel. It.
This paper emphasized to prefer steel frame over the RCC as
it perform far better than RCC under the seismic loading.
Some people might not have any idea that shipping containers
can be used as home building materials. Steel for house

Gokul. P. V
Assistant Professor,
Department of Structural & Construction Management.
Mangalam College of Engincering
Kottayam. Kerala

building purposes reduces the nced for newest matcrials used
in conventional construction. Jt is well cstablished that
containers are produced in the same standard dimensions with
some inbuilt properties, which makes them a spectacular
modular structural component. The recent use of prefabricated
shipping containers may be a substitute of traditional imber-
framed construction.. Steel arc designed to carry and bear very
high loads, as well as resist to aggressive environmenis In this
project we are doing the seismic analysis of the Gi+6 building.
Many RCC structures proved to be inconvenicnt in many case
like ductility, time period, base shear etc..The analysis and
validation of these factors are done in the project to compare
the RCC structure with steel structure like contaner house 40
feet long containers are introduced and seismic analysis s
done, so that the container house can be proy cd 1o be safe in
seismic zones. Cargo containers are manufactured  from
weathering steel. Weathering steel includes alloying clements
that affect the materials corrosion procedure. Weathering stecl
creates an amorphous inner layer that protects the integnty of
the stecl against external harmful agents. Figure 1.1shows the
placement of the layer as well as its composition. The
continuity of the layer also adds to the protection of the steel

. LITERATURE GAP

RCC Frame structure is requiring more tme period
compared to steel structures like container house.Base shear
for RCC structures is more compared to steel structures. More
time period due to increased weight of RCC.Seismic weight of
RCC frame structure is more than steel frame structure.
Because of its greater dense cross-section of structural
member.RCC structure has less strength and ductility Steel
structure have very low insulation. Steel buildings should be
proven to be safe in seismic prone areas.

1. OBIECTIVE

To prove by validation that. Ductility is more for steel
structures is more than RCC structures. Strength is more for
steel structures is more than RCC structures. Base shear is
more for steel structures is more than RCC structures. Value
of highest time period is more for RCC structurcs than steel
structures. Lateral forces are withstanded more by stecl
structures than RCC structures. To implement this validated
steel frame structure is required. To provide scismic or
dynamic loading using E Tabs 10 show that sieel buildings arc
safc in seismic zone too.
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Microsimulation Modelling in VISSIM for
Long-Term Improvements in Kuruppanthara

Junction
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1234 UG Students, *Assistant Professor
Department of Civil Engineering, Mangalam College of Enginecring.
Kerala, India ' '

thstract—: Travel cfficiency and traftic safety of non-
signalized intersections arc two main objectives considered in
traffic management and control. Traflic analysis at non-
signalized intersections has always been a difficult process to
carry out with the ever-increasing volume of  vehicles.
\uruppanthara junction is 3 four-legged intersection situated
at Kottayam district in Kerala. The incffective signaling and
lack of space lcads to long queues in the interscction and
improper positioning of bus bays in the influence zone of the
junction cause heavy traflic congestion during peak hours,
The focus of the study is to investigate the current situation
and to develop two modcls of intersections and comparing
each other and choosing the most efficient intersection model.
Seeking appropriate control mechanisms with the help of
traffic simulation software is an effective way to solve the
problem. By using VISSIM microsimulation software we
created two models and ran simulations with signals fitted to
each model and compared the queue length and suggested
that model for long-term solution for the trip makers at

Kuruppanthara junction.

Keywords:  VISSIM, Intersections, Traffic simulation,
Queue length

1. INTRODUCTION

With the increase in car ownership, which causes
terrible wraffic jams and low transport efficiency, urban
traffic is becoming more oppressive. The sudden increase in
population and urbanization of the country lead to a very
unauthorized and inefficient road network with poor
utilization of roads and faulty designs. Very often we se¢
iraffic congestion, accidents, unauthorized parking and
inadequate road widths with very low capacity. We need
more efficient road designs in order to minimize traffic

congestions and accidents, and ensure better flow of traffic.

Traffic simulation software plays an important role in
designing road models. Its output serves two purposes; 10
present a visual image of the predicted traffic suitable for
public presentation and to provide quantitative answers 10
differentiate between the levels of service offered by the
road design options.

Microsimulation is a relatively new technique for
representing road traffic flow, i which the actions of every
individual vehicle are cvaluated at sub second intervals.
Their journeys through the road network are derived by
analyzing their interactions with the road network, the
traffic control systems, and with the other vehicles on the
network. The random wait for a gap in traffic, the clustering
of vehicles and the variance in the length of time required to

make a joumcy arc all automtatically  assessedand
assimilated. A microsimulation modcl 15 fundamentally
quite simple. Concerning speed and lane chowe cach
individual vehicle follows the road alignment  and
constantly makes decisions. It musl decide which way 10
turn at the end of the road. and also it must wail for a
suitable gap in the traffic before moving out. Such a
simulation can be implemented using a simple car model
and clementary physics involving cquations of motion

Traffic flow software has becn Yyailable 0 almost its
current form since the 1960s. Its function is quite simple:
build a computerized model of a road system and load 1t
with vehicles representing the demand on that system. The
software then enables the user 1o adjust the o
description or travel demand within the model ~o that 1t
represents what is observed on the road. The maodel 1s then
used to predict what will happen in the future i the road
network or travel demands change.

S-Paramics (2006) is one example of a number of
similar microsimulation ~ softwarc packages. Al are
designed to perform a similar task. S-Paramics. Aimsun
(2006) and Vissim (2006) arc the most well-known. S-
Paramics is bascd on research from Fritzsche (1994) with
modifications derived from the experience of using it on
many transport planning projects (Duncan and McArthur,
1997). Recent research from the USA into driver behavior s
also contributing to internal behavior models (NGSim.
2006). S-Paramics is a discrete time step based simulation
where the time step is commensurate  with a dnver’s
reaction time. Al each time siep Drivers make a set of
decisions about what they will do in the future at each time
step. It is the interaction between individuals that allows
microsimulation to represent the flow of traftic on @ road
system. :

This paper introduces the application of VISSIM
software, in the design and testing of a model of ffic hght
controlled intersection. The main aim of this paper is 0
propose (wo intersection models Jeading to the elimination
of congestion during peak hour. VISSIM 18 @ MICTOSCOpIc
multi-modal traftic Now simulation software developed by
PTV Planung Transport Verkehr AG in Karlsruhe,
Germany. VISSIM was first developed in 1992. The latest
version of VISSIM is PTV VISSIM 21 released in 2021 and
we have used this version in our project. VISSIM s a
software that can be used 10 analyze private

vehicles even under constraints such as fanc & QTIAL
.Q\Qt‘?}' g\\k"\
<

QQ\\ ¢ (5
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Abstract— The conventional mode ef transportation of peeple
cansists of four unique types and that are rail, road, water, and
air. These modes of transport tend to be cither relatively slow,
expensive, or a combination of both. Hyperioop is a now mode
of transport that seeks to change this pattern by being both fast
andinexpensive for people and geods. Hyperloop is a proposed
mode of passenger and freight transportation that propcels a
capsule-fikevehicle through a near-vacuum tube at more than
airline speed. Passengers may enter and exit Hyperloop at
stations located citherat the ends of the tube, or branches along
the tube length. It quickly becomes apparent just how
dramatically the Hyperioop could change transportation, road
congestion and minimize the carbon feotprint globally. The
purpose of this study was to dbtermine the user acceptability

of hyperloop. However, user acceptability is important for the

enforcement and widespread useof these technical innovations.
An online study on the acceptability of hyperloop based on
quantitative data of a sample presented. The resuits show a
remarkably high level of overall intention to use the hyperloop
public transport system in Kerala in the future.

Keywords— Hyperloop; Propels; Vacuum Tube; Capsule
L INTRODUCTION

The Hyperloop is 2 concept for high-speed transporiation.
consisting of capsules traveling at high speeds in a tube with
near  vacuum  pressurc. Imagine travelling  from
Thiruvananthapuram to Kasaragod in one hour without
boarding a plane and with nowaiting time or emissions.
These are the ambitious targets of hyperloop, 2 radical
mobility innovation currently under development. The core
technology of the hyperloop is based onvehicles designed to
transport people in low-pressure tubes, accelerated by a
magnetic levitation belt. Hyperloop technology presents
opportunities for shortened travel time, a lower
infrastructure footprint and an exceptionally low use of
energy. Virgin Hyperloop One (VHI), a technology
company with headquarters located in California, United
States. has developeda full-scale test facility that uses the
core elements of hyperlooptechnology. Key factors for the
successful introduction of the hyperloop as a mass
transportation solution include overcoming technical and
economic challenges, as well as gainingacceptability among
potential users. However, research on users perspectives
toward hyperloop technology remains scarce. Theaim of
this study is to generate a deeper understanding of user
acceptability of hyperloop technology by identifying users’
willingness to use this mode of transportation and the factors
that support user acceptability or rejection of the new

technology.

Study on Acceptability of Hyperloop in Kerala

Reny Kurunila®,
“Assisiam Professor,
Departiment of Coval Engmnecning.
Manzatam Coliege of Engnieenng. Enumanoor
Kottavam

The key chalienge of this study 15 that most potential psers
are not curremily aware of hyperloop techaology and us
development. Thercfore. u is of patticular nterest
examine bow different kowcls of user knowlodee sbout
hypesloop affectits overall acoeptabaluy.

it LITERATURF REVIEW

Poila Jithendra (2018) mnvestigated that the hyperloop 15
thencw mode of transportation 2longside road. rail. air and
water. The study reveals the theoretical evaluation of the
currenimaglev as well as the cvacuated ube techaology and
concluded that the Hyperdoop s feasible o property
designed. It has thepotenual o be much more cfficient
terms of energy usage ofpods raversing down the wbe
Author came out with a resulithat the Iansportaiion of
passcngers can be possibly done in aveny kess ume at
cheaper rates. Furiher improvements in thistechnology can
lead 10 more reduction in price with greater sustamabihity

Wang Zhigiang and Huang Yage (2017} use quastionnare
sunvey mecthed.  collected  duta trom Suzhou mictre
passengers and cvaluated data to commen dynamic
guidance informanon_based on the sun ey roselt. anabosed
the availabiluy. clarity andcomprehensibility charactenstios
of dynamic guidance infonmation 1n various medium. Their
analysis find that metro passengers have certan expectation
on the dynamic guidance information™s effect. hoping
accompanied by perfect dynamic information dunny the
travel process to improve the service experience The
analysis shows that passenger's age. education level and
taken subway’s frequency will affect its dvaamic guidance
way's acceptability, but not cutstanding.

S Roopa and MS. Rani (2017) have siudied the

questionnaires that are frequently used in gquanutaine

marketing research andsocial rescarch. They achieved the

purpose of questionnaireresearcher need to put in phce of
reliability and vahdity. formatof the questionnaire. togical
arrangement.  knowledge. classificaton  behaviour,
perception of question. length  and ouput o the
questionnaire. They reveals i depth information sbout
requisites hike constructing 4 questionnawe, pilot testing
them, standardizing them and refranmung the poor questions
and provide an estmiate of the average ek cach
questionnaire will 1aken to complete
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Keywords:  Waste glass, Recycling,
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I.INTRODUCTION
Million tons of waste glass is being generated annually all
over the world. Once the glass becomes a waste it is disposed
as landfills, which is unsustainable as this does not
decompose in the environment, Glass is principally composed
of silica. Use of milled (ground)waste glass in concrete as
partial replacement of cement could be an important step
toward development of sustainable (environmentally friendly,
energy-efticient and economical) infrastructure systems. The
concept of recycling and sustainability has been introduced to
maintain the level natural resources. Industrial wastes are
being produced per annum by chemic?] andlagricultur.al
process in India. By the inclusion of industrial waste in
concrete, the energy and the environment can be saved. The
use of these by-products offers environmental advantages like
divert the material from the waste stream, rec{uc; the engr;}z?/
used in processing virgin materials, use of'vxrgm materia h'f
and decreases pollution During manufacturing of one ton o
ordinary During manufacturing of one ton og ‘ orfi(;:ariys
Portland cement an equal amount of carbon-f IIOX(I -
released into the atmosphere :l;;cl]ch:osl;a:: zlterﬁativc

i . So, there is a nee choc .
f\nl;lcl)r.o::ze:(:st of cement is also steadily increasing day by
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Ill. LITERATURE REVIEW

Dr. G Vijayakumar: The researcher was interested in finding
out the mechanical propertics like compressive strength and
split tensile strength of concrete by replacing cement with
waste glass powder. Cement manufacturing industry is one of
the carbon dioxides emitting sources besides deforestation
and buming of fossil fuels. The global cement indusiry
contributes about 7% of greenhouse gas emission 1o the
earth’s atmosphere. In order 10 address environmental effects
associated with cement manutacturing, there is a need 1o
develop alternative binders 10 make concrete. ( 'nnsgqucmly.
extensive research is on going ino the use of cement
replacements, using many waste materials and industrial by
products. Efforts have been made in the concrete mduslr)_ N
use waste glass as partial replacement of course or fine
aggregates and cement. In thi_s study. finely pow.dered waste
glasses are used as a partial replacgmem ol ccmen.l‘l.n‘
concrete and compared it with convenuonil con:lrele. (Jl((;?
powder was partially replaced as IOT’/n, 20%, 30./.0 ill?d 4 tl:
and tested for its compressive, Tensile and l]ex\_nal >|rsx1g|f
up to 60 days of age and were compared with l'hu'.s‘f :d
conventional concrete; from the results obtained, it is I -u'al
that glass powder can be used as cement rcp‘l'flf::lln;t;(lquri\a:'rilw
upto particle size less than 75pm to preve {
reaction.
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Abstract—  The  operational ability and ncceleration
capability of heavy vehicle ave different as that of other smaller
stze vehicles and passenger car, An increasing number ot heavy
vehicles in urban traffic may result in relatively different
traffic flow characteristics. The purpose of this paper is to
examine the study done by Chang-Gyun Roh efal, Qo11) M,
who investigated the effects of Heavy Vehicles on traflic flow
using real-time AVC data and to analyse the relationship
hetween average speed, HV ratio, flow rate, and the number of
lanes. The work cxamines the impact of heavy vehicle
movement on measured highway traffic characteristics in
detail. In order to analyse the impact of heavy vehicles (HV) on
highway traffic flow and density, real-time Automatic Vehicle
Classification (AVC) data was collected for different major
highways (four-lane and six-lane and eight-lane respectively) in
Seoul Metropolitan area, South Korea, for a period of 2
months. The observations showed that the average speed
decreased with the flow rate increase of flow rate and HV ratio
for the highways.

Keywords-Heavy vehicles (HVs), Highway, Traffic flow
parameters.

L INTRODUCTION

With advancements and innovations in society, the need for
heavy vehicles, used for purposes like transportation of
goods and personnel, have risen. Heavy vehicles (HV) such
as buses. trucks, recreational vehicles (RV) etc. affect the
traffic flow more than other vehicles. Although heavy
vehicles comprise a small proportion of traffic stream, they
have an important effect in traffic flow and produce a
disproportionate effect particularly during heavy traffic
conditions 1. The presence of heavy vehicles in traffic
strongly influences various traffic parameters, depending on
its percentage. These vehicles are bigger in size, generally
have a lower rate of acceleration, resulting in slow speed of
these vehicles and hence affecting smaller vehicles. Drivers
of small vehicles are forced to either comply by decreasing
their speed and following the large vehicles, or resort 1o
change lanes to drive around them. Highway Capacity
Manuals (HCM) have integrated a way to solve the problem
of mixed traffic by using passenger car equivalents
(PCEs)!", These units can be used to convert a mixed
highway traffic flow into an equivalent standard passenger
car traffic flow. This method can trigger speed variations and
change the features of traffic flow on highways ],

. LITERATURE REVIEW
For conducting this study, Chang-Gyun Roh efal. (2011)
collected a large amount of traffic data over a 2-month
duration from August to September 2011 on three major

A Review on Impact of Heavy Vehicles on
Highway Traffic

Vaishnav V K.5,
Assistant Professor,
Depariment of Civil Engincering,
Mangalam College of Engincering. Fttumanoor. Kotavam

.

highways in Scoul, South Korea. The unique factor was the

difference in number of lanes in the sclected highways. four,

six and cight lanes respectively 1) Hence various
environmental and traffic conditions were provided 1o study
the traffic dynamics between HVs and other passenger cars

(6117, The main objectives were:

I. To analyse the nmpact of heavy vehicle rano i
reduction of overall traftic specd.

2. To study the effect of low. speed. volume and number
of lane-changing movements of the highway on the
impact of heavy vchicles. o

3. To examine the HV traffic flow panern based on
number of highway lanes

1. METHODOLOGY
The works begins with site sclection for data collection
Piezo-electric sensors are used in the roads. for the
movement of traffic and to idenuty the dilferent categories
of vehicles passing through. The AVC systems are installed
on the roads and as the vehicles passing through the road.
the system would detect the number of axlcs on the vchicle,
vehicle speed and traffic volume. Beforc being used for
further analysis, the data gathered is screcned for crrors.
When an error is detected, all 5-minute data before and afier
that point in the data is delcted. Time is not included in the
research data sets. Any data collected during heavy rain or
bad weather was excluded due to high probability of
inaccuracies.
A. Data Collection
According to Roh er a/ (2011). the impact ol large vehicles
on traffic was examined using collected data included high
traffic volume and various ratios of heavy vehicles on the
highways. The piezoelectric sensor with AVC system
collecting the traffic information distinguished the various
types of vehicles in the traffic flow. The axle weight of
vehicles which pass through the sensor generate electric
charges that measures the number of axles. thus recognising
the vehicle category. These sensors are also able to measure
the speed of the vehicles.
B. Determination of Study Area
Data was collected from various suitable sites. The sites
should be straight sections with level terrain and withoul
having any influence of access points. intersections or traffic
control devices up to 500 meters in either direction. The
finalised sites were (1) four-lanc highway (Scoul-
Chuncheon Expressway) (2) six-lanc highway (the
Pyeonglaek-lecheon Expressway) (3) eight-lane highway
(Gyeongbu Expressway).
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Abstract— This paper deals with the review of structural
behavior of irvegutar building for  different plans like
rectangular,G\L. and | shape. Modeling  of 18- stories
RCCframed building to be o done on the ETABS software for
analyze.  maximum shear forces, bending moments, and
maximum story displacement are computed and then compared
for all the analyzed structure,

Keywords: - Irregulur building, ETABS software, shear force,
story displacement,story drift.

I INTRODUCTION

ETABS provides both slatic. and dynamic analysis for a
wide range of gravity, thermal and lateral loads. Dynamic
analysis may include seismic response spectrum  or
accelerogram time history. This analysis mainly deals with
the study of a rectangular, L, C and 1 shaped plan using
ETABS

The behaviour of any building depends on the arrangement of
structures  present in it.Irregularity in structures is alack of
symmetry or eccentricity between geometry,mass,stiffness
cic.lrregularities are introduced in real design for both
aesthetic and utility.Irregularities in the distribution of mass,
stiffness, and geometry along the height of the building
grouped as vertical irregularities. The system having physical
discontinuityis termed as irregular building.

A 32m x 24m 15- stories structure having 4m x 4m bays are
modeled using ETABS. The height of each story is taken as
3m, making the total height of the structure 45m. Loads
considered are accepted by the IS-875(Partl, Part2), IS-
1893(2002) code.and combinations are acc. to 1S-875(Part5).
Analysis of the structure, maximum shear forces, bending
moments, story drift, and maximum story displacement, are
computed and then compared for all the analyzed system,

I, LITERATURE REVIEW

Abhay guleria studied the structural analysis of multi-storey
irregular building with different plans, It emphasizes on the
structural behavior of multi-storey buildings for different plan
configurationslikerectangular, C, L, and I shape. Help to give
an idea about the story overturning moment varies inversely
with storey height. Dynamic analysis, mode shapes are
generated, and it can be asymmetrical plans undergo more
deformation thansymmetricalplans. Modeling is to be done
by using this journal.

Review of Analysis of I[rregular Building

Adithya Viswambaran®
‘Assistant Professor. Department of Civil Ligineering
Mangalam College ol Engineering,
Kottayam.India

SIVA NAVEEN E (2018) alsa studied the dynainic analysis
of irregular buildings under carthquake loads. The structural
behavior of multi -story frames with single and combination
of irregularities.Help icorporating — abnormahties
structures  without compromising their performance  the
regular and irregular models. The Idea about the response
spectrum analysis was conducted to clarify these models by
taking the results of maximum displacement. inter-story dnft,
and story shear to compared. Responsc spectrum method
allows a clear understanding of the contribution of different
modes of plans.It is also uscful for approximate cvaluation of
seismic reliability of structurcs.

From the above papers the problem, was learnt, analyzed and
solved. Thispaper, focused on the dynamic analysis of an
irregular  buildings using grid slabs for different plan
configurations. The topic which we are doing has very few
articlespublished

1. METHODOLOGY

A. Modelling of RCC frames

An RCC framed structure is an assembly of slabs, heams.
columns, and foundations inter-connected to each other. as a
unit. The load transfer mechanism in these structures is from
slabs to rays, from beams to columns, and then.ultimately.
from columns to the foundation, which in turnpasses the load
to the soil. [n this study. we have adopted four cases:

a) Rectangular Plan

b) L-shape Plan

c)l-shape Plan

d) C-shape Plan
Fig. I: Plans of buildings
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Finite Element Modellip
of Skew Bridge
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{hstrect—Bridge is exceptional type of structures which are
characterized by their simplicity in geometry and loading
condition. - The presence of skew in a bridge makes the analysis
and design of the bridge complex. Design of bridpes by using skcw
angle is becoming more useful in the engineering co;mmmiry. $0
there is a need for more research to study the effect of skew angle
on the behavior of skewed bridges such as shear force, bending
moment, torsion and other parameters. Reinforced concrete T -
Beam girder of various skow angle (0°% 15° 30°) with two lane
caf'riage\ray is considered in this analysis. The analysis is done
using STAAD Pro Software. The skew angleis taken at an interval
ftf 15° starting from 0° up to a maximum of 30°. The analysis result
IS present in teams of bending moment, torsion moment, shear
force and deflection for T — Beam girder. After the end of the study
conclusion will be made by comparison with a skew bridge with
regular bridge.

Keywords— Skew bridge, staad.pro skew angle, girder

1. INTRODUCTION

Bridges are great symbols of humanity’s conquest of space.
They are the enduring expressions of humankind's
determination to remove all barriers in its pursuit of a better and
more accessible world. Bridges are lifelines to humanity to
connect two communities which are separated by streams,
valleys, railroads, etc. All the physical forces of nature and
gravity should be understood with mathematical precision, such
forces have 1o be resisted by manipulating the suitable materials
in the correct pattern. Hence the design and building of bridges
require both the inspiration of an artist and the skill of an
artisan. Scientific knowledge about materials and structural
Behavior has expanded tremendously, and computing
techniques are now widely available to manipulate complex
theories in innumerable ways quickly.

The Bridge is a structure that covers a gap ; generally these
structures will carry a road or railway over an obstacle such as
natural or artificial obstacles like a canal, river or roadway or
railway. The Bridge is the most significant component of a
transporting  system and it is corresponding to the
responsibilities in carrying a force flow of transport. These
structures are classified based on the distribution of forces in
the design such as shear, compression, tension and moment.

2. SKEW BRIDGE

Skewed bridges are commonly used to cross roadways,
waterways. or railways that are not perpendicular to the bridge
at the intersection. Skewed bridges are characterized by their
skew angle, defined as the angle between a line normal to the
centerline of the bridge and the centerline of support which is

shown in Fig. 1.

& and Dynamic Analysis
using Staad.Pro

Adithya Viswambharan
Assistant Professor
Department of Cyvil tngineering
Mangalam College of Engincering Frumanoor
Kotayam

Fig. 1 Skew bridge showing skew parameters

In skew slabs. the load path tends 10 take a short cut through the
strip of the area conncecting the obtusc-angled corners and the
slab primarily bends along the line joining the obtusc-ungled
corners. The width of this primary bending strip is a function of
skew angle and aspect ratio (skew span: width of the deck). The
areas on either side of the strip do not transfer the load dircctly
to supports, but only to the strip as a cantilever. The load is
transferred from the strip to the support over a defined length
along the support line and then eventually gets redistributed
over the whole length. The load transfer mechanism is shown
in Fig. 2.

Fin 71 aad fransfer mechanism af skew deck slab
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1. INTRODUCTION

Seismic s the factor Which generate a Jaterg) forces
applied on the base of the Structure, The objective of the
seismic design s 1o protect important facilities such as
hospitals Museums and officja] buildings etc. Iy, base isolated
structure, (he energy due to earthquake s dissipated by
1s0lators before travelling th
100f. Thus the latera force resulting an earthquake which s
apphied on structural  elements including nonstructural
elements are Jow in base isolatio
conventional construction system, Bage isolation define as
Structural elements that should separate a Superstructure from
IS substructure. Damping also plays a vital role in
Earthquake resisian( design, which decreases the response of
the building when they are exposed to lateral force. The fluig
viscous dampers are the more applied tools for regulating
responses and dissipating energy of the structures,

. LITERATURE REVIEW

At first base isolation was registered as a patent in lé'Z0.0_’s,
with Lead Rubber Bearing (LRB) providing high ﬂexnbilily
and damping. The natura) rubber has been hfls been used for
since 1840's through the process of material develogiiierit
synthetic rubber or poly—letm-ﬂuoro-eth)_/lene(PTFE)whicli is
developed by DuPont was used, and designed foi' 50 ycalrs o;
more H.W.Shenton compared and analyzed relative resu ;s o‘
fixed based and base isolated structuie. The conc'rete fix )‘a'SL
structure was designed by referring  structural a'gellutle;
association of California (SEAOC).The base Tllso ;1 Ze
response was compared with fixed base response. The ba
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Todd W Erickson, presented response of
structure under seismic forces, huildl'ng

according to |gC Code. Theresults of super
dynamic loading were found our for
problems rejyreq 10 design analysis.
Comparatively discusseq

¢ indusiriy
Was  designed
Structure unger
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lacement of Nolator gye

Enrique Luco, determined the S0
on base isolateq building T}
deformation of an i
effect has taken into

| structure teraction effeg
C results showed that the

nelastic strucryre is higher when the soil
consideration

Vajreshwar; Umachagi o141 PIEsents an overview

applications of dampery for vibration control ol structures,
The review includes different types of dampers like metallic
dampers, viscoclaslicdampcm frictional dampers ey
concludes that yse of Seismic contro) Systems has increased
but choosing best damper and installing it ingo 4 building s
Very important for reducing vibration in structures when
subjected to seismic loading

on

Il LEAD RUBBER BEARING

A variety of isolation devices including elastomeric
bearings (with and without lead core), t‘riclionulfsliding
bearings and roller bearings have been devclqped and used
practically for a seismic design of buildings during the Jast 25
years. Among the various base isolation system, llic lcad.
rubber bearing had been used cxlensi\'cly'. ltconsists ot
alternative layers of rubber and steel plates with one or more
lead plugs that are inserted into the holes. Due 1y lateral
forces the lead core deforms, yields at low level of shear
stresses  approximately 10 80 o 10 Mpa at nopnqi
lemperature, so the lead bczirmg lal‘crai Sili\li)Cs}:s’ 1?
significantly reduced. One of the feature of lead can‘ IS‘ t l:: 'Ir
can recrystallize at normal temperature and will not encounte
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Geismic Response of RC Frame
on Sloping Ground

d Building Resting

Aswin S Nair!, Geethu Lal’ ,
f Civil Engineering.

Abstract:- Framed structures constructed on hill slopes show
different structural behaviour than ont the plain ground. Since
these buildings ave unsymmetrical in nature, hence ateract
large amount of shear forces and torsional maments, and
<haw unequal distribution due to varying column lengths. In
this study, two different contigurations of hill buildings have

been modelled and analysed using ETABS v 9.0 finite clement
code. A parametric study has been execute, in which hill
buildings are geametrically varied in height and length. In all,
cighteen analytical models have been subjected to seismic

nalysed by

forces along and across hill slope direction and a
ectrum Method. The dynamic parameters

yses have been discussed in terms of shear
the columns at foundation level,
maximum  top  storey

} using Response Sp
obtained from anal
forces induced in
fundamental  time  periods,

storey drifts and storey shear in buildings, and

displacements,
compared within
buildings. At last, the suitab

hill buildings has been su
number of bay increases scismic performance

increases. So in every cascs it is not possible to increas
number of bays. So in order to overcome this problem, we are
providing shear walls in every corner.A well designed system
of shear wall in building frame improves seismic performance

the considered configurations of hill
ility of different configurations of

ggested.As per analysis, as the
of the building
¢ the

significantly.

Key words: Hill buildings, Step-back and Step-back setback,
Response Spectrumn method, Earthquake analysis,Shear wall.

* 1. INTRODUCTION
In the last centuryEconomic development of hill areas has
led to the re-examination of building style, optimum use of
construction material and construction method. Due to
scarcity of the plain land on hills, houses built on steep
slopes, pose special structural and construction problems.
RC framed structures constructed on hill slopes show
different structural behaviour than on the plain ground.
Because of steep slopes, buildings are constructed
generally in step-back configuration, though a combination
of step-back and setback buildingconfiguration is also
common. There is a development of torsional moments due
to the unsymmetrical nature of these buildings and
eccentricity caused by the difference in the alignments of
the centre of mass and stiffness at each floor. When the
building is subjected to seismic forces an increase in the
stress concentration has also been reported at the location
of setbacks. A significant amount of research work has been
dpnc involving hill buildings. Past research have described
different problems and suggested different techniques
- concerning mathematical modelling formulation and lateral
load analysis of step-back and setback buildings.A shear
wall structure is considered as one whose resistance to
horizontal loading is provided entirely by shear walls.

IM.tech students *Assistant Professor, Departiment 0
Mangalam Collcge of Engincering,

Kottayam, Kerala, India
ave different applications such as a
ate planner walls and

These shear walls h
ted walls around

vertical cantilever in the form of separ

as non-planner assembles of connec
elevator, service shaft and stair. Shear walls have been the

most common structural elements used for stabilizing llhc
building structurcs against Jateral forces. Their very high

in-plane stiffness and strength makes them ideally suited
The usefulness of shear walls in

for bracing tall buildings.
framing of buildings has long been accepted.In the present
study three dimensional modelling of two different
configurations of hill buildings has becn undcrtakcr? and
the cffect of plan aspect ratio has becn paramctrically
height of the

studied by varying plan dimensions and
models. Results have been discussed in terms of static and

dynamic propertics of buildings such as shear forces
induced in the columns at foundation level. fundamental
time period, maximum top storcy displacements. storcy
drifts and storey shcar in buildings and compared with in
the considered configurations of hill buildings. And then
shear walls are provided at the corners and compere the

maximum top storey displacement.

2. METHOD OF ANALYSIS
Three dimensional space frame analyses of step-back
setbackconfigurations of hill buildings involving the effect
of plan aspect ratio have been carried out by parametrically
varying plan and height of the models. The seismic analysis
is carried out by using equivalent static approach and
response spectrum method using finite element code
ETABS v 9.0, and seismic parameters such fundamental
time period, maximum top story displacement. story shear.
story drift and column shear at ground level in each
direction, i.e. along slope and across slope of hill. are
determined using SRSS modal combination and compared
within the considered configurations. Concrete, as
constituent material, is assumed to bhe homogenous,
isotropic and elastic in nature with modulus of elasticity
and Poisson’s ratio of concrete as 25000 N:mm2 and value
of Poisson’s ratio is 0.2. The vield stress of reinforcement
steel is taken as 415 MPa. For seismic analysis, the floor
system .in the all the configurations is modelled as rigid
frame diaphragm and beam and column members modelled
as two r}ode beam elements, The foundation in all the
models is assumed to be fixed support system. The

L
45
&

torsional effects and accidental eccentricity is considered in €3
the analysis as per recommendations of Indian cod%/lﬁ}'&
e’

1893 (Part 1): 2002. o\

2.1 Geometrical properties Q\Sj

All the models have same geometrical and&%ﬁcrial
inaty ground

properties, and rest on the same_inc
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Ahstract—this paper focuses on design optimization by studying
the performance vs cost relationship of X<bracings using
SAP2000 for an open ground storey structure during scismic
loading. Brocings are provided to arrcst laternl stress and
prevent swaying of the given structure. The open ground storey
creates  soft storey condition.

Keywords—Open ground storey; soft storey; bracing; lateral
STresy, cost.

1. INTRODUCTION

Steel braced frame is onc of the structural systems used 10
resist earthquake and wind loads in multistoried buildings.
Many existing reinforced concrete buildings need retrofit to
overcome deficiencies to resist seismic loads. The use of
steel bracing systems for strengthening or retrofitting
seismically an inadequate reinforced concrete frame is a
vizble solution for enhancing earthquake resistance. Steel
bracing is economical, easy to erect, occupies less space and
has the flexibility to design for meeting the required strength
and stiffness. Table 2 shows the position of steel bracing.

II. MODELLING
The building used for analysis is a four-storied RC
building with a floor height of 3m as shown fig 1. The
building is assumed to be located in a seismic zone V and the
earthquake zone is plotted using fig 5. The table 1 provides
data regarding the G+3 storey building.

Table |. Design data of G+3 storey building

Sr.No. Content Description
I No. of Storey G+3
2 Floor Height Im
’ Concrete(M25) & Reinforcement
3 Material (Fed15)
C1=300mm=300mm All column of G.F
& Outer column
. C2=280mm=280mm Interior column for
4 $izs o Coluam Ist & lind Floor
C3=250mm=*250mm Interior column for
11lrd Noor
5 Size of Beam 230mm=450mm

Design Optimization of X-Bracing using SAP2000

Sankar Bose’
*Assistant Professor.
Department of Civil Engineering,
Mangalam College of Engineering. Fiumannoor.
Kottayam

Fig 1: Base model of G- 3
Fig | shows a (5+3 Storcy building with 5 bays m XN&Y
directions. Fixed restrains arc provided at the bottom.

Tablc2. Different cases of prviding bracing

Sr.No. Designation Position of bracing |
- . -
! Model 01 Without Bracing
2 Model 02 Bracing throughout
3 Model 03 Storey (1+243) ]
—
4 Model 04 Starey (2+3)
5 Model 03 Storey 13)
6 Model 06 Storey (1+3)
7 Model 07 Storey ((142)
8 Model OX Aliemative direction

The X-bracings are provided at the exterior parameler of the
structure. Soil conditions are considered medium sulf and a
damping ratio of 5% and the importance factor taken is 1.
The loads are provided as per IS 1893:2002 (Part 1). The

structural data is the same for all the structures. ~
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Investigation of Damages in Plan Irregular
Buildings Due to Seismic Excitation

(Details for Structural Project and Analysis)

Amith. M. M
'PG Student, Department of Civil engincering,
Mangalam College of Engineering,
Kottayam, Kerala.

Abstract— Buildings suffer much less damages in carthquake
than buildings with irvegular configurations having simple
regular geometry and uniformly distributed mass and stiftness
in plan as well as in clevation. In the present study, an attempt
has been made to analyze the seismic behavior of G+9 regular
building and an irregular re-entrant corner building in zone V
seismic zone using Etabs 2016. Irregularity can be vertical as
well as horizontal. Vertical ivregularities can be classified into
four depending upon the distribution of mass, strength, stiffness
and vertical sctback. Hovizontal irregularities are those with
asymmetrical plan shapes, re entrant corners, diaphragm
discontinuity and also irregular distribution of mass, strength,
and stiffness along plan. Parameters such as base shear and time
period are found out for the regular building. Base shear, time
period, overturning moment and maximum storey displacement
of re-entrant corner irregular building is found out. From this
study. it is concluded that the re-entrant corner irregular
buildings have much lower base shear force produce under
earthquake forces as compared with the regular building with
same structural configurations.. As a future scope seismic
response of more re-entrant corner models with same structural
details can be found and comparison can be done.

Keywords—Regular building; irregular building; re-entrant
corner; Seismic Analysis; ETABS2016; 1S 1893:2002

I. INTRODUCTION

In this fast moving world, it is important to contribute
more from the field of construction for a developing country
like India. Demand of low rise buildings increases nowadays
and within these buildings, irregular buildings comes due to
increase in aesthetic preference and structural demands. The
multistorey residential buildings can provide higher number of
houses and requires less space of land. Most buildings are
constructed by irregular in  both plan and vertical
configuration. Buildings suffer much less damages in
earthquake than buildings with irregular configurations having
simple regular geometry and uniformly distributed mass and
stiffness in plan as well as in elevation, Irregularity can be
basically divided into vertical irregularity and horizonlal
irregularity. Vertical irregularities can be classified into four
depending upon the distribution of mass, strength, stiffiess
and vertical setback. As per IS 1893:2002, a storey in a
building is said to contain mass irregularity if its mass exceeds
200 percent than that of the adjacent storey. If stiffness of a
storey is less than 60 per cent of the adjacent storey; in such a
case the storey is termed as weak storey, and if stiffness is less

D. Ramesh Kumar
2 Associate Professor, Department of Civil enginecning.
Mangalam College of Engincerimg.
Kottayam, Kerala

than 70 per cent of the storey above, then the storey 18 lcrm‘cd
as soft storcy. Strength irregularity and sciback lrrcgulumy
referring to sudden change of strength and geometry resulls in
irregular distribution of forces or distribution over the height
of the building. Horizontal irrcgularitics are those with
asymmetrical plan shapes, rc entrant corners. diaphragm
discontinuity and also irregular distribution of mass. strenth.
and stiffness along plan. An .-, U-. F- or other in plan shaped
building where two wings may oscilate out-of-phasc. leadimy
to large shear stresses in floor and-or rool draphragms. 11 the
plan setback is at Icast 15 % of both plan dimensions. then the
setback is considered 10 form a cotrant comer - In
architectural planning. sctbacks on the facade. sections o1
parts placed at différent angles. different plan solutions
compared to basic geometries to adapt to the land arec common
design choices. The shape of H. L. T, U. Y. cross. or a
combination of these forms arc the typical examples of
building configuration which have projections or wings n
plan constituting re entrant comers. The building corners
formed inwards, or outwards arc onc ol the most common
applications of geometric irregularities. Thesc applications are
subject to energy concentrations under the dynamic
earthquake effects, resulting in severe stress concentration in
the corners. Maver (1970) and Pefia and Parshall (2001)
defined architectural design as a trial-and-error process, which
consists of several variables related to economy. aesthences,
functionality. and strength. The architectural design process i~
the stage of construction where the various features of the
building are identified, and decisions are made concerning
building characteristics that alfect the bwilding’s structural
behavior. In this phase, earthquake-resistant structure design
should be considered if the structures are constructed m
regions of high earthquake risk. A suitable structural system
for architectural and functional design is determined by
architects during the preliminary design phase. Architects
need to comprehend the concepts of the necessary structural
system and earthquake-resistant design to produce quality

-

structures. Earthquakes usually cause damage to weak spots in z?f
the configuration of a building. It the decisions taken in the &

architectural design phase, which are crucial for the building's:%.'?

behavior against earthquakes. are based on the ri ﬂ&f
information and using the right methods, design success AV

against earthquakes will be achieved. At tlis pningg‘;_{:‘
-G

possible to say that the most acceptablpdefign 134
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40\\"}1&?(‘1‘”—:\13'\‘9[\'|'“| engineers often come neross Dulldings,
\\'lfl("\ exhibit certain degrees of plane Symmetry. It may cvkn
oxist in a nominally symmetric structure, because of the
uncertainty in the distribution of floor loads, uncertainty in the
‘c\'nlunlion of the center of mass and center ol stiftness,
maccuracy in the measurement of dimensions of structural
clements, or lack of precise data on the material properties. The
performance of asymmetric buildings under scismic excitation is
very bad and its behavior is highly complex when compared to
that of vegular buildings. This paper focuses on the seismically
induced torsion in symmetric RCC buildings. The equivalent
Lateral Force Method is adopted as per 1S 1893(Part-1)-2002
codal provisions to study the induced torsion. ETABS software
package is used to carry all the static and dynamic analysis by
Keeping these models in different seismic zones from Zone 11 to
Zone V. The discontinuities in a lateral force resistance path,
such as vertical offsets, are also considered here. The main
framework involved studying the effect of the irregular
distribution of mass, asymmetric distribution of stiffness, and
irregular plan configurations and comparing it with the seismic
response of a regular structure. The results showed that Base
shear and lateral displacement were increasing with an increase
in the seismic intensity from Zone I to Zone V. Also the Base
shear for mass irregularity is found more compared to all other
irregularities.

Keywords—Plan asymmetry; mass irregularity; irregular plan
configuration; ETABS, scismic response; RCC structures; IS:
1893 (Part-1) - 2002.

I. INTRODUCTION

Seismic forces are caused by the inertia of the structure,
which tries to resist the ground motions. As the shifting
ground carries the building foundations along with it, inertia
keeps the rest of the structure in place for a short while longer.
The movement between two parts of the building creates a
force. equal o the ground acceleration, time and, mass of the
structure. To have a minimum force, the mass of the building
should be as low as possible since there can’t be control on the
ground acceleration. The point of application of this inertial
force is the center of gravity of the mass on the floor of the
building. Once there is a force, there has to be an equal and
opposite reaction to balance this force. The inertial force is
resisted by the building and the resisting force acts at the
center of rigidity (CR) on each floor of the building. An
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carthquake Ground Motions (EQGMs) are the most dangerous
natural hazards where both economic and life losses oceur
Most of the losses are due to building collapses or damayus.
An carthquake can cause damage not only on account of
vibrations that result from them but also due to other chain
cffects like landslides, floads. fires. cte. Therefore. it is very
important to design the structures (o resist. moderate to severe
EQGMs depending on its site location and the importance ol
the structure. If the existing building is not designed for
earthquake sthen its retrofitting  becomes important Real
structures are almost always irrcgular. as perfect regulanty 1s
an idcalization and it very rarcly occurs. Structural
irregularitics may vary dramatically in nature and principle.
are very difficult to define. Regarding buildings. for pracncal
purposes, major scismic codes distiguish between irregukari
in plan and the clevation, but it must be realized that quite
often structural irrcgularity is the result of a combination ot
both. To identify the torsionally irregular structures. 1S
1893(Part-1)-2002 has given clear definitions of irregular
buildings in Clause 7.1. An cxpression for the design
eccentricity, which is very much needed for the analysis of
torsionally unbalanced structures. is given in Clause 7.9 of the
same. According to Clause 7.8.1, the method of analysis 10 be
used for a structure depends on its irregularity. in addition to
the total height of the structure and the seisnic zone where 1t
is situated. To understand the importance of codal provisions.
which are specially meant for asymmetnc buildings. an
attempt is made in the present study considering various
parameters, which are contributing to torsional irregularity .

(0 High o lmevate @ tra o

Figure 1:Asymmetric Structures and their Collapse §

Onc of the greatest causes of damage 1o buildings has been (3\:
the use of improper architectural-structural configurations. &

Building configuration is an important characteristic lh;néi“
affects building response. In more complex T-shaped & LG

shaped buildings. forces concentrate at the insie gé_:zhlg;t &
Lol d
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ABSTRACT

o maintain and strengthen “the ability of future

The sustainability concept is emerged t
generations to meet their own needs”. orld population
can be strengthened by eradication of pove

which takes the priority. This can be achieved
eople, worldwide. Availability of high qu
ds of any community, and

The adaptive capacities of the w

rty and provision of healthy living conditions

by provision of education and basic

infrastructure to the p ality -drinking water and

nic safety is one of the most basic nee

assurance of hygie
ent of rural or municipal areas.

subsequently a precondition of sustainable developm

Decentralized water management should be seriously t

xtremely varying climatic changes affecting the poten
ed water supply schemes is fueling

aken into account in the present
scenario of € tial water resources of
d. Also the energy requirement of centraliz
effective utilization of groun
ble living conditions. Additionally,
considering

the worl
the energy scarcity. Therefore,

ligent step the towards achieving sustaina
come an important concern,

tion. Desalination is considered a

d water resources can be the
the

intel
water demand in the agricultural industry has be

that more than 70% of freshwater is used for crop irriga
enges, but the sustainability of the same

ste water is another necessary criteria to
life and industrial use. In the

promising solution for water production chall
needs a detailed study. The treatment of wa

satisfy the basic demands of good quality water for human

present review, different methods of water treatment technologies are studied, to assess

their contribution towards sustainable development. Water treatment technologies for

d desalination were deliberated and the
bitat has been portrayed in this review.
r water treatment can be a better

drinking purpose, waste water purification an
effectiveness of each in attaining sustainable ha
It was observed that sustainable technologies fo

solution to face the water scarcity challenges in the world as they are self-reliable while

compared to other methods.

Keywords— Sustainability, Ground water, Desalination, Waste water, Biocha
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Abstract

ssion Analysis (MLRA) for

for the designefs. Strength

ers. In this study, an

h of recovered

The application of Multi-Linear Regre
strength prediction of concrete offers a technical guide
racteristics of concrete are influenced by several paramet
been made to predict the 28 days compressive strengt
CA) incorporated concrete. An empirical model ¢

e strength of recovered coarse aggregate (RCA)

cha
attempt has
coarse aggregate (R apable of

predicting the compressiv
d. The empirical model consists of a rational

ndent variables. Mix proportioning

del. The developed empirical

incorporated concrete is propose
polynomial equation having six indepe
elements were considered as the variables in the mo
model is validated for conventional concrete and also for recovered coarse

aggregate incorporated concrete. 28 trials were conducted with different mix

proportions
develop the model. The developed model exhibits a reliable prediction of

and the data obtained from the experimentation was utilized to

compressive concrete strength at 28 days with excellent efficiency. The predicted

strength was in complete agreement with experimentally obtained values.

Keywords: Concrete matrix, Multiple regression, Recovered Coarse

aggregate (RCA), Strength modelling.
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Abstract
In this article, the electrical behavior of laterally grown novel short-channel I11-V/Si heterostructure double gate triple
a material PiN tunneling graphene nanoribbon field effect transistor (DG-TM-PiN-TGNFET) has been studied based on their

quantum mechanical effect (QME). Firstly, by varying the device process parameters of the novel TFET structure, the DC
parameter responses viz. threshold voltage, electric field and surface potential are investigated. Further these responses are
analyzed by considering the QME for better device performance. Two-dimensional numerical device simulator (SILVACO

" TCAD) tool is used for simulating the quantum and semi-classical models. The simulation work has been validated by
extensive analytical modeling, that reflected in our accurate graphical representations. Finally, to investigate the QME effect
in circuit level applications, an TFET inverter circuit has been designed and its DC performance viz. power dissipation and
propagation delay analysis is performed.

Keywords Graphene nanoribbon - Tunnel FET - Semi-classical model - Quantum model - Quantum mechanical effect
(QME) - Numerical device simulator

1 Introduction

In last two decades, the device scaling has encouraged a
new paradigm of nanodevice modeling and fabrication. The
conventional device structures of metal oxide field effect
transistors (MOSFET) have been outplayed for many limita-
tions viz. short channel effects (SCE), drain-induced barrier
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thinning (DIBT) issues, scattering, etc., due to which the
subthreshold swing also got limited to 60 mV/decade [1-5].

With the advent of device engineering and inclusion of
multi-gate metal contacts, the limited subthreshold swing
(ss) results much better than earlier structures, But continu-
ous device scaling also got restricted, when the power dis-
sipation and heat generation comes into the picture.

A new device physics, i.e., quantum tunneling came into
this research domain, which outplayed the SCE, DIBT and
many other limitations at ease, The tunneling field effect
transistors (TFET) with double gate becomes more encour-
aging solution to limited swing, and also it boosts its drive
current (Igy) [6-8]. There were several multi-gate TFET
structures that faced detrimental effects, viz. short channel
effects, drain-induced barrier thinning (DIBT) and quantum
mechanical effects (QME) [9-14]. After a detailed study
of recent literature survey on DC performance of modified
TFET structures, graphene nanoribbon-lapped double gate
triple metal transistor (DG-TM-PiN-TGNFET) has been
established by R. Dutta et al. [15] and validated by analyti-
cal modeling. The graphene material is used as a ribbon to
reduce the energy gap, by virtue of which a better tunneling
window was obtained in the energy band diagram (EBD).
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Abstract

This work fully depends on the silicon nanoparticles. It is represented as SiNPs. This depends on the transparent LEDs color
converters. The spectrum obtained is fully white, so it is called as transparent spectrum. T he wavelength of the spectrum ranges
from ~460 to ~545 nm. For the construction of transparent spectrum, the color converters play a major role. The efficiency of the
spectrum obtained by using this technique is 13 ImW~". The size of the nanoparticles is ~3.7nm.

Keywords Paracrystalline - Electroluminescence (EL) - Photoluminescence - White-emitting LED - Phospheres -

Phosphor-converted white LEDs

1 Introduction

The radiant nanoparticles are too fine with 1 and 100 nm of
diameter [1]. It is really risk to work with these fine radiant
particles. To protect the workers from this risk World Health
organization introduced some guidelines m 2017. The concen-
tration of radiant fine particles is lower whilc comparing with
the locations. The resolution of these particles is too high with
highest efficiency [2]. The atomic number of'a silicon element
is 14. This silicon element is made by using particle called
semiconductors [3]. The scientist Antoine Lavoisier clearly
described about the concept of silicon in the year 1787. The
chemical reaction for oxygen is high. So, it is better to choose
silicon as a basic nanoparticle for obtaining radiant spectrum.

The concept nanoparticle silicon consists of a variety of
properties in the silicon thin layer in the transition region
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through amorphous to ceramic particles stage. The microcrys-
talline silicon is simply called as nanocrystalline silicon. The
structure of a nanocrystalline silicon is paracrystalline struc-
ture. The main advantage of nanocrystalline silicon is a greater
versatility in electronics and higher stability [4]. By usmg
geological, biological and metcorological processing, nano-
particles were generated [S]. In the fourth century, the nano-
particles were used by potters and glassmakers [6]. The term
nanoparticles were first coined by the scientist Micheal
Faraday. The nanoparticles are in different shapes like
nanoflowers, nanospheres, nanochains, nanoboxes, nanorods,
etc. [7].

The spherical shaped particles were called as micrometrics.
The nanoparticles were applicable in cosmetics, polymers,
soil, etc. The carbon materials play a major role in the elec-
tronic era [8]. The light-emitting diode (LED) is a light source
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Abstract

This paper examines another kind of white light radiating half and half diede, made out of a light producing GaN/InGaN LED
and a layer of semiconductor nanocrystals for shading transformation, In contrast to standard white LEDs, the gadget is arranged

to accomplish high shading transformation effectiveness by means of non-radiative vitality move from the essential LED to the

. nanocrystals. Driven structures with sub-10 nm partition the between quantum well and the surface and designed standard
brilliant LEDs are considered for the half and half gadgets, which require closeness of the nanocrystals to the quantum well.
The advancement of the cross breed diode creation counting process methods for GaN LED and joining of the nanocrystals are
given the accentuation on the distinctions with standard LED preparing. Results and investigation of optical and electrical
portrayal counting photoluminescence (PL). smaller scale PL, lime-settled PL and electroluminescence (EL) together with
current-voltage qualities are exhibited to assess the gadget execution. An away form of non-radiative vitality move was found
in the transporter elements of both the LED and the nanocrystals when the quantum well — nanocrystals partition was under
10 nm. Examination of the outcomes shows that in request to accomplish adequate for the white LED shading transformation,
better surface passivation and nanocrystals with shorter exciton lifetimes and more vulnerable auger recombination are required.

Keywords (GaN - LEDs - Tunnel junction - Droop - MQW
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1 Introduction

A striking advancement inside the field of light-discharging
diodes (LEDs) has been accomplished during the previous a
very long while. LEDs became ground-breaking and simulta-
neously vitality effective, with an assortment of distinctive
discharge wavelengths from UV and violet (AlGaN and
InGaN based) to dark red (in view of GaP and its sets of three)
single wavelength diodes, just as multicolor and white LEDs
(1, 2]. This innovation has formed into strong state lighting
(SSL), dislodging other light sources after some time and
along these lines pulling in immense consideration from the
clients and makers. The makers were willing to improve na-
ture of white LEDs and cut its manufacture costs utilizing new
advancements, so as to make LEDs progressively alluring for
the clients.

Despite the fact that white LEDs are broadly utilized now,
both their significant expense also, somewhal more awful
shading rendering contrasted with the customary bulbs push
innovation to imagine and create better and less expensive
gudgets by 1nd1 ! ays, arrangements.and materials.
o5 of now accessible wiRE LEDs are based

o
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Abstract
Secured data transmission and data sharing have always been a challenge on the Internet of things-based networks. Blockchain-

enabled peer to peer (P2P) networks are suitable infrastructure for the Internet of Things (IoT) and Beyond 3G (B5G) applica-
tions. The advantage is that the distributed nature of architecture and security services provided by this network extends its use in
all sort of financial transactions. There are many issues related to ToT based networks; Heterogeneous IoT devices, security,
energy issues. This paper implements data security by employing private blockchain in SDN and public blockchain for peer to
peer communication and a secured authentication method to validate the blocks in the network. To increase confidentiality and
non-repudiation, it implements an additional component; here, the sender signs the particular operation while transfemring the data
from one user to another user. It is published with a public key and Public-key value-based signature generated with the private
key of the transaction. Nodes authenticate this operation based on Public key value-based signature thus generated. The cryp-
tography with hashing process provides better immutability. The results show enhanced security during data transmission and
improved throughput, response time, reduction in end-to-end delay and overhead when compared to the existing methods. This

work uses Pyethereum tester tool under the Ethereum platform.

etwork - Software DefinedNetworks - D2D communication - Internet of things - 5G

Keywords Blockchain - Peer to peer n
services - Secure network

1 Introduction

The advent of 5G and Beyond 5G technologies provides faster
speeds and improved reliability. Usage of the Internet has seen
phenomenal growth with the implementations of these tech-
nologies. Communication engineering has been exploring its
high technical intelligence to cover the entire applications,

namely 5G and B5G. The world witnesses massive changes, -

for the benefit of humans, in the name of information services
and IoT, courtesy these technologies. The Technology, I0T
which connect all appliances with wireless (CAW) has intro-
duced the change in the whole scenario of the society, fetch

This article is part of the Topical Collection: Special Issue on P2P
Computing for Beyond 5G Network and Internei-of-Everything
Guest Editors: Prakasam P, Ajayan John, Shohel Sayeed

: -fsﬁ?@l'whmhgy, Ernakulam, Kerala, India
ME“WI"I‘& Kottyam, Kerala, India

everything in its place in a jiffy. This technelogy helps in
presenting smartness everywhere to meet the futuristic re-
quirements of All Time Connectivity (ATC) with the amplest
capacity and extensive coverage. But, with the hetcrogeneity
of 10T devices, the vulnerability in data security and non-
availability of the central controller, communication among
IoT devices in the network face more significant challenges.
These new generation networks shall have to find solutions to
all sort of problems in communication with an assured secu-
rity level, guaranteed bandwidth and no latency (Table 1).
The solution for the issues could be achieved by involving
novel multi-skilling techniques to a commen platform and
integrate with advance technologies. We have to propose an
architecture that ensures data security and availability of the
central controller. Over the years, peer to peer networking has
crafted an exact network configuration by offering shared net-
work nodes with equal responsibilities without a central server
to share the files in both directions. The association of
blockchain technology with peer to peer network still deeply
entrench the security level of the P2P network, making it the
most popular and trusted network for sharing the critical files.
In such a scenario, we have to provide a network connecting

4) springer
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Abstract

In this paper, a new two-dimensional analytical model for our proposed InAs/Si based double-gate dual-metal tunnel field-effect
transistor (DG-TFET) with graphene nano-ribbon is presented. Incorporating group 111-V material in source — channel junction,
which in tun forms heterojunction resulls betler device performance. Morcover, thin graphenc nano-ribbon placed over intrinsic
channel can tune the energy gap to larger extent, which suppoits better band-to-band (B2B) tunneling in our model. Direct
tunneling model is used for Indium Arsenide (InAs), since it is direct bandgap material. Obtained Vy, us 0.19 V, sub-threshold
swing (SS) as 20.76 mV/decade and Ion /1oy ratio as 10° for the case of InAs/Si DG-TFET with graphene nano-ribbon shows an
improvement of 48%, 36% and 10 decades respectively compared to conventional all-Si DG-TFET. Using 2-D TCAD numerical
device simulator the proposed device model is designed and validated well with analytical data.

Keywords Graphene nanoribbon - Tunnel FET - Subthreshold swing - Band-to-band tunneling (B2B) - Work function - TCAD

numerical device simulator

1 Introduction

In the era of nanoelectronics, the device dimensions are get-
ting curbed and scaled down rapidly for transistors. This con-
tinucus scaling degradation issues have been limiting, the met-
al oxide field effect transistor (MOSFET) models for better
device applications. Limited theoretical subthreshold swing of
60mV/decade has now been outclassed for low power appli-
cations. In this backdrop, a new device physics focusing the
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band-to-band quantum tunneling is explored through tunnel
field effect transistors (TFETs) [1-3].

It earned its popularity by providing steep slope i.e., less
subthreshold swing (SS), controlled leakage current (Iopg),
better threshold voltage and drain current. Several rescarch
warks help us to find further limitations of tunnel FET [4,
5]. One of the major limitations i1s poor drain current (o).
Various research works on device engineering and material
engineering have been performed and validated with experi-
mental data in recent times. Multigate and dual metal incor-
poration boosts the carrier transport through intrinsic channel
|6-9]. This in-turn, shrink the tunnel barrier width and open an
overlapping window between the energy bandgap of source
and channel regions of n-type material. Various research
works also highlighted on the improvement issues for using
hetero-gate dielectrics, dual gate metals, multi gate, gate-
source/drain overlap — underlap designs, Earlier works on sin-
gle metal gate and double metal gate is thoroughly investigat-
ed for identifying its limitations [10-13].

In this work, the group Il1I-V materials viz. Indium
Arsenide is introduced for its l¢ss energy bandgap compared
to Silicon, better clectron mobility, hole mobility and auger
rccombination rate. For further device performance enhance-
tment, recent literature surveys on nano-transistor device trend
with typical nano-tubes or nano-wires are studied [14].

@ Springer
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Abstract

A two-dimensional analytical mode] for asymmetric extended source tunnel field effect transistor (AES-TFET) has been devel-
oped to obtain better device performance. The proposed device model has been analytically modelled and performed by solving
2-D Poissen’s equation. Surface potential distribution, electric field variation and band-to-band wnneling (BTBT) rate have been
investigated by this numerical modelling. The source region of novel structure of TFET has been extended (varied 2 nm to 6 nm)
to incorporate comner effect, which allows BTBT through a thin tunneling barrier, with controlled ambipolar conduction. This
eventually produces better source-channel interface tunneling for a n-type AES-TFET. 2-D numerical device simulator
(SILVACO TCAD) has been used for simulation work. The simulated work has been finally validated by analytical modelling
of AES-TFET. Better Iy, Ipee and switching ratio has been obtained from this novel TFET structure.

Keywords AES-TFET - Surface potential distribution - Electric ficld variation - BIBT - TCAD - Numerical modelling

1 Introduction continuous research is going on in novel structures of
MOSFETs. But in present scenario, the limited subthreshold
With the advent ol nanoscience and nanotechnology in nano-  swing (SS) of MOSFETs at around 60mV/decade has been a
scaled devices, the physical sizes of transistors have been  major drawback for researchers.
scaled down categorically. By following the ITRS road map, Keeping all device parameter scaling issues in mind, a new
the device parameter miniaturization has reached its limit for  device physics has been inculcated in nanodevice engineering.
metal oxide filed effect transistors (MOSFETs) [1]. In this  In this case quantum tunneling has been introduced as a solid
connection, various scaling issucs has been emerged in last  replacement of earlier FETs [3]. The typical energy band
two decades viz. short channel effects (SCE), drain induced  structure with ultra-thin barrier helped researchers to develop
barrier lowering (DIBL) [2]. Te overcome these issues, tunneling junction devices (TJD) using band to band tunnel-
mg (BTBT) phenomenon. In this paper, prior to this work,
several literatures were surveyed based on structural and ma-

B2 Ritam Dutia terial engineering [4-14]. The effect of homogeneous and
ritamdutta | 986 @gmail.com heterogeneous material in tunneling junctions [15], effect of
2 Pocket intrinsic doping on single as well as multi gate tunnel-

Subash POREPAER) ing FETs [16, 17], effect of device performance based on

various high-k materials [18], stress-strain effects in source-
channel (n-type) and drain-channel (p-type) TIDs [19], usage
of carbon nano-tubes (CNT) in tunneling FETs [20], nano-
wire tunneling FETs [21], capacitive effects in modified
TID structures [22], various symmetric and asymmetric
tunneling device structures has been studied to meet the earlier
mentioned scaling issues and device performance factors.

In our paper the typical extended design of source region
has been modelled to in ce corner cffect in source-
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Abstract

This work fully depends on the silicon nanoparticles. It is represented as SiNPs. This depends on the transparent LEDs color
converters. The spectrum obtained is fully white, so it is called as transparent spectrum. The wavelength of the spectrum ranges
from ~460 to ~545 nm. For the construction of transparent spectrum, the color converters play a major role. The efficiency of the

spectrum obtained by using this technique is 13 ImW™". The size of the nanoparticles is ~3.7nm.

Keywords Paracrystalline - Electroluminescence (EL) -
Phosphor-converted white LEDs

1 Introduction

The radiant nanoparticles are too fine with 1 and 100 nm of
diameter [1]. Tt is really risk to work with these fine radiant
particles. To protect the workers from this risk World Health
organization introduced some guidelines in 2017. The concen-
tration of radiant fine particles is lower while comparing with
the locations. The resolution of these particles is too high with
highest efficiency [2]. The atomic number of a silicon element
is 14. This silicon element is made by using particle called
semiconductors [3]. The scientist Antoine Lavoisier clearly
described about the concept of silicon in the year 1787. The
chemical reaction for oxygen is high. So. it is better to choose
silicon as a basic nanoparticle for obtaining radiant spectrum.

The concept nanoparticle silicon consists of a variety of
properties in the silicon thin layer in the transition region
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through amorphous to ceramic particles stage. The microcrys-
talline silicon is simply called as nanocrystalline silicor. The
structure of a nanocrystalline silicon is paracrystalline soruc-
ture. The main advantage of nanocrystalline silicon is a greater
versatility in clectronics and higher stability [4]. By using
geological, biological and meteorological processmng. nano-

particles were generated [5]. Tn the fourth century, the nano-
particles were used by potters and glassmakers [6]. The temm
nanoparticles werc first coined by the scienust Michaal
Faraday. The nanoparticles are in different shupes liv:
nanoflowers, nanospheres, nanochains. nanoboxes. nanorods.
ete. [7].

The spherical shaped particles were called as micrometrics.
The nanoparticles were applicable in cosmetics. polymers.
soil, etc. The carbon materials play a major role in the elec:
tronic era [8]. The light-emitting diode (LED) 1s a light source
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