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Abstract

Objectives: The Al-based Computer-Aided-Diagnosis of Chest X-Rays related to
COVID-19 is very essential. Here we present an Attention regulated Pre-trained
DenseNet-121with intermediate transfer learning as a Chest X-Ray image
classifier to classify images according to three labels: COVID-19, pneumonia,
and normal. Methods: We are proposing a new Attention regulated ImageNet
pre-trained DenseNet-121 neural network architecture, which is retrained on
NIH ChestX-ray14 data as an intermediate database before the actual COVID-
19 database. We also fine-tuned the last layer of this neural network with
a suggested novelty called the output neuron-keeping technique. Before
feeding the Covid-19 data we removed all other neurons corresponding to
Chest X-ray14 pathology classes except the “No finding" and “Pneumonia”
classes. A new third neuron with random weights and bias is created in the
final layer to detect Covid-19 pathology. A DenseNet-121 is supported by a
GRAD-CAM-based attention mechanism in achieving detection accuracy and
localization of pathologies. The used Covid-19 dataset is a combination of 370
Pneumonia, 1255 Normal, and 439 COVID-19 Chest X-Ray images. We randomly
took 50 pictures from each class for testing purposes, the remaining images
are augmented more to improve DenseNet performance on a small COVID-
19 dataset. Findings: Our state-of-art model achieved 98.6% test accuracy
since it misclassified one out of 50 Covid-19 images, and one out of 50
Pneumonia images, but all 50 normal Chest X-Ray images are classified with
100% accuracy. We compared our model with the other three state-of-the-
art models, particularly under three-class classification problems (Pneumonia,
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Abstract -- Future innovation is the electric car. The necessity
for its popularisation is aided by the reduction of pollution and
the utilisation of fossil fuels. The technology used in electric
vehicles includes energy storage. The size of the battery,
frequent charging, unfavourable metcorological conditions,
elc., pose obstacles to the technology's widespread adoption.
By offering an alternative method of power transfer to electric
vehicles, the initiative seeks to assist the emerging sector of
electric vehicles. The wireless magnetic resonance coupling
theory underlies the operation of the proposed technology. The
system will include specifically constructed highways with
underground energised winding. The secondary windings will
be located on the vehicle and will effecuively link the greatest

flux for a smooth and reliable power transmission.

Keywords: - Dynamic wireless Charging, Inductive Power

Transfer, Dynamic wireless charging, Electric vehicle.
I. INTRODUCTION

A segmented charging station or a lengthy track that runs the
lcngxhoftbenndcanboﬂlbcusedwldll}ynamchimlm
Charging (DWC). A number of wireless charging pad
wransmitters are placed across the street in segmented charging-
based DWC. The range of the Electric Vehicle could be
extended with this configuration, but the battery's capacity could
be drastcally reduced. The cost of installation is decreased
because just a portion of the lane needs to be electrified. The
primary pads for scgmented DWE are distributed throughout the
road. while the secondary pads are auached to the Electric
Vehicle. It provides the best coupling rate for the primary pad.
This will improve system efficiency overall and lower standby
losses and FMJ emissions. Yet there are certain drawbacks to

this technology. For instance, it could be costly and tme-
consuming.

[I. LITERATURESURVEY

Maglaras et al [1] introduces the concept of dynamic wircless
charging, which allows power exchange while an electric
vehicle is in motion. Currently, parking lots or bus stops are
where one may find the fixed charging stations for this
technology. Yet, a revolutionary concept known as Mobile
Energy Disseminators (MED) has been proposed, allowing for
the charging of cars while they are moving or without the usage
of trucks or buses. The proposed approach offers a
straightforward, affordable, secure procedure with enhanced
energy transfer efficiency and a shorter delay in vehicle
movement during charging, which addresses the drawbacks of
exising methods. Moreover, this procedure reduces
environmental contamination. Overall, this abstract highlights
the MED approach for dynamic wireless due to its potential
benefits.

Patil et al [2] in order to enable EVs consume less battery
storage, study proposes a novel method for Dynamic Wireless
Power Transfer (DWPT) EV detection. The suggested approach
comprises. identifying the EV before it arnves w order to begin
energizing Just-in-time power transfer is made possible by the
transmitter that is buried beneath the road. According to the
paper, communication can be utilized as a reliable EV detection
method at low speeds, but at high speeds, communication lag
time becomes an issue. In order to solve this problem, the
research offers a low-cost, low-power EV detection system
bascd on a ncw orthogonal coil arrangement that can recognize
EVs travelling quickly. Using simulation in Piecewise Lincar
Electrical Circuit Simulation (PLECS) and laboratory-scale
testing, the study examines the suggested system's functionality.

Buja er al [3] for Dynamic Wireless Charging (DWC) for
electric vehicles, a lumped track constructed of Double-D coils
is used in EVs, Using an analysis employing the finite element
approach, this work examines the coupling properties of
Double-D coils of various dimensions. Analytical calculations
are used to determine the length of the track coil required to
deliver the propulsion cnergy required per unit of travelled
space to a moving EV. Using the Double-D coil coupling

H.0.D.
Dept Of Flectronics & Commumcation
fiva'  Institute of Engy. & Technology
Ny, MOUUBIORI - 574 225




I IR AR SR R R EREAAO AR

International Journal of Scientific Research in Engineering and Management (/JSREM)

Wi-Fi Module based Vegetable Plucking Robot

Shwetha M.S', Amrut Belavi?, Anand’, Andrew Arthur Gonsalves®, Anil Patel®

' Assistant Professor, Dept. Of ECE, AIET, Mangalore, India

MG Scholar, Dept. Of ECE, AIET, Mangalore, India

...............................
......................................

Abstract - To overcome labor shortages and
meet the increasing demand for high-quality yield,
the agnculture field is moving towards
technological  solutions. The Wi-Fi
controlled vegetable plucking robot i1s a modemn
technology that can effectively automate the

module

vegetable harvesting process. The proposed robot
contains a Wi-F1 module which enables remote
control from a computer or smartphone. It makes
use of sensors and advanced algorithms to identify
the idecal time for harvesting and to pluck
vegelables gently to avoid hurting the plants. This
technology has the possibilities to improve crop
quality, enhance yield, and reduce labor
expenditure for farmers. This Wi-Fi module
controlled vegetable plucking robot set out as an
outstanding example of how technology can

address the current challenges in  modemn
agriculture.
Key Words: Wi-Fi module. sensors
1. INTRODUCTION
The Wi-Fi module controlled vegetable

plucking robot is a cutting-edge invention that is
revolutionizing agriculture. Farmers are implementing
new technologies to increase their production as a result
of a lack of labor and an increase in the demand for food
of high quality. By automating the vegetable harvesting
procedure, this robotic gadget not only improves crop
quality but also saves time and labor. The robot has a
Wi-Fi module that enables farmers to remotely control it
using their smartphones or computers from any location
in the world. By giving farmers more flexibility and
control over their farming operations, this technology
enables them 1o manage their crops more effectively.
module-controlled vegetable

................................................................

plucking robot employs cutting-edge  sensors and
algorithms to identify the best moment for harvest and
gently pluck the vegetables from the plants to prevent
plant damage. By ensuring that the crops are harvested
at the proper time, this method increases crop quality
and yiclds. The robot can also distinguish between ripe
and unripe vegetables, leaving the latter on the plant for
later harvest and reducing crop waste.

The Wi-Fi module controlled vegetable

harvesting robot has the ability to completely change the
way agriculture is carried out. Farmers can greatly save
labor expenditures by using it instead of manual
harvesting. Additionally, the robot can operate around
the clock, guaranteeing that crops are gathered on
schedule even after-hours. With the use of this
technology, farmers may operate more productively,
save time, and manage their operations more effectively.
An excellent illustration of how technology may be used
to address the issues facing modemn agriculture is the
Wi-Fi module controlled vegetable plucking robot.

2. Literature survey

G. Kondo et al [1] proposed an end-cffector to
pick tomatoes without causing any damage. a
manipulator with seven degrees of freedom, and a
traveling device that makes up a tomato harvesting
robot. The vision sensor must enable the robot to
recognize the color and location of items. Additionally,
it needs to recognize where barriers like leaves and
stems are located. The tomato fruit cluster often contains
numerous fruits that are next to another fruit. Sometimes
the two finger end-effector damages stems or other
fruits. As a result, the suction pad on the harvesting end
effector was used to separate the objective fruit from the
other fruits, Since the tomato peduncle contains a joint,
picking the fruit by bending the wrist instead of cutting
it was used. The manipulator was controlled to have a
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Analysis of MEMS cantilever sensor for sensing volatile organic compounds -
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ARTICLE INFO ABSTRACT
ﬁd‘mf t;rsmic S Increased concentration of Volatile Organic Compound (VOC) in environment can cause severe health issues and
Metal M films create the ozone layer at ground level. The increased concentration of ozone at the ground level creates the smog
Onbebien seicair which will affect the biodiversity of mother earth, environment and human health in many ways. Many re-
Sensitivity searchers have persuaded the continuous research on miniaturized sensors to detect the VOC with high sensi-

ever sensor Lo sense VOCs

tivity and selectivity. This paper presents the design and fabrication of MEMS cantil
viz, acetone (C3H60) and Isopropyl alcohol (C3H80). Here, the metal oxide films of Poly-vinyl-pyrrolidane
(PVP) and Amino-propyl-tri-ethoxy-silane (3-APTES) having 600 nm thickness is deposited on oxidized p-type
Si surface by RF sputtering process. The cantilever structure of 128 ym length, 80 pm width and thickness 600
nm is designed having a sensor area of 10,240 pm?. With this design specification the sensor is simulated in
COMSOL Multiphysics software. Then, the sensor is fabricated using surface micromachining technique. The
detection of VOCs is carried out by omnicant instrument. Here, the detection sensitivity of PVP and 3-APTES
towards Acetorre and Isopropyl alcohol are analyzed. The experimental results show that, PVP coated sensor
performs 39% increase mmﬂuﬂqucmwdm}MSmmdmmdemmmmd}m
coating sensor exhibit 7.5% increase in sensitivity to detect Isopropyl alcohol as compared to PVP coated sensor.

Onnnicant

1. Introduction against toluene [ ]. Ferrous doped Indium oxide were fabricated for
discriminative detection of VOC [ ]. In this research work the MEMS
Harmful chemicals which are released by human industrial activ- cantilever sensor is developed with a material coating of PVP and 3-
ities, artificial adhesives and paints used in daily life reduce the indoor APTES to detect the VOCs viz., acetone and Isopropyl alcohol. Pres-
air quality and causc scvere risk to human health [ ]. Adhesives, cntly, the 3-APTES coating material is used for the first time on the
paints and vehicles exhausts are the major sources of VOC emission. The piezoresistive cantilevers to sense the selected VOCs. This coating ma-
VOCs emitted by these activities are the major dangerous chemicals terial has showed good sensitivity for Isopropyl alcohol as target gas.
which affect the human health. Many countries are formulating the
legislations to control the release of VOC to environment. Many sensors 2. Design and fabrication
have been developed to detect the VOCs present in the environment but
the size of the available sensors is not potable and are highly expensive. The MEMS cantilever is designed in COMSOL Multiphysics 5.0. The
There is a need (o develop the sensors in the micro scale to detect the dimension of the cantilever is 128 pm length, 80 pm width and 600 nm
VOCs present in the environment. Metal oxide semiconductor, using thickness, On the designed cantilever, metal oxide film is coated having
zinc oxide (ZnO) coating material was the major type of technique which  a thickness of 250 nm and for sensor square area of 10,240 pm?. The
was used for chemical sensing by many researchers [ ]. Meanwhile, schematic diagram of designed cantilever is shown in . When the
research is continuously perusing to increase the response of  target gas come in contact with this metal oxide, the surface deformation
nanomaterial-based sensor for VOC detection [ 1. MEMS based gas of cantilever take place. This minute deflection is measured as a function
sensor with tin dioxide (SnO2) and ZnO sensing films used to detect of change in resistance of read out circuit interfaced with the MEMS

ethanol and benzene | ]. Suspended Copper doped Zinc oxide nano cantilever.

rods were used along with microheater to sense the indoor VOC tested The designed cantilever is fabricated using standard surface
B C.an:spmdm; author.
E-mail address: (B. Guruprasad).
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hydrophobic applications

Guruprasad B', Veeraprathap veerabhadraiah?, Shwetha M s

Department of E and C, Aiva’s institute of engineering and technology, Moodbidri-574227

ABSTRACT

In the present study, electrical and physical properties of Polydimethylsiloxane (PDMS) and
polyvinyl alcohol (PVA) polymer were combined with zinc oxide (ZnO) and silicon dioxide
(Si03) nanoparticles to form the zinc silicate (ZnSiOs) hybrid nanocomposites thin films using
sol-gel process. The samples were prepared with a ratio of 50:48:02 and named as Po. Py, Pz,
P; and Py.The electrical properties such as ac conductivity (dac) dielectric constant (e-) and
dissipation factor (tan ) of developed PDMS/PVA/ZnSiO; nanocomposites thin films were
studied using high frequency LCR meter with a frequency range from 100Hz to 1 MHz. From
the physical properties, the surface hydrophobicity of the thin films was studied using contact
angle meter measurement and it was inferred that the films are hydrophobic in nature with
increase in the nanofiller content. The Scanning Electron Microscopy (SEM) was used to
examine the surface morphology of the developed films. The X-ray diffraction (XRD) was
used to investigate the structure and crystalline size of the nanoparticles within the
nanocomposite films. These nanocomposites thin films are used in hydrophobic materials like
waterproof covers and waterproof glass surfaces.

Keywords — Sol-gel, hybrid nanocomposites, hydrophobicity, electrical properties.
crystalline size
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MEMS based metal oxide semiconductor carbon dioxide gas sensor
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ARTICLEINFO ABSTRACT

This paper describes the design and development of low power Micro Flectro Mechanical Systems (MEMS)
microheater and metal oxide semiconductor CO; sensor. To achieve low power, suspended plasma enhanced
dlemotalnpm&rdepnmedﬂﬂ,diqﬂunpnumﬁlhﬁ%{wumm-mmww!th 1% Ag
andmﬂhrundunmngmmltamu\cco-_,;&.Togdmemwﬁwdmnpemnfmmcmgﬁm
three different metals namely, Platinum (Pt), Titanium (Ti) and Tungsten (W)mnmuhledbymcm
Multiphysics 5.6 mmmmanMaWWM
mmtﬂuhcamrsxﬁqumw:kmm;mnmr.ﬂlemkmhummdlmm « 100

um with its electro-thermal temperature results is presented here. For an applied voltage, we report a maximum
average temperature of Pt Le. ~99.51%, Ti ~ 97.12% and W ~ 89 78% for 300 "C respectively. Fabrication of
€0, sensor along with MEMS microhcater had been designed and demonstrated. Energy consumed by the
proposed platinum microheater geometry is 4.8 mW at 250 °C and 5.8 mW at 300 'C. The sensitivity charac-
tenm'ci:hnednnmisunumutnswhlchhabemrmlnhll%h@pﬂn(&;—mmmm
70% for 1000 ppm. Comparatively capacitive based sensitivity is found to be ~54% for 400 ppm and 35% for

1000 ppm.

1. bmroduction

Man-made activities such as manufacturing industries, vehicles and
chemical-intensive sgriculture produce hazardous substances and have
a substantial impact on human health and the green environment.
Hazardous gases include carbon monoxide, carbon dioxide, methane,
nitrogen dioxide, and many others that negatively impact the environ-
ment. Carbor Dioxide (CO;) makes a harmful impact on the ecosystem
by causing acid rain, rising global temperature and eventually affecting
human health. Therefore, carbon dioxide has traditionally been recog-
pized s one of the mast serious atmospheric pollutants. Indoor air
quality monitoring and the Internet of Things (1oT) in smart homes,
cities and the healthcare sector are creating a demand for minjaturised,
iowmmggusmmmmemrkﬂplacr] I

Infrared and optical-based carbon dioxide gas sensors have been
examined as recent breakthroughs. All the current solutions are
designed for indoor use and they can detect COy concentration levels
ranging from 30 w 70 ppm. We are working on a sensor for environ-
mentz) applications that can detect C0y, levels up to 1000 ppm.
gives the comparison of commercially available CO; sensors [ ]. When

* Correspanding author.

F-mail addresses: {H R Shwetha),

comparing conventional gas sensors to Metal Oxide Semmconductor
(MOS) based gas sensors, the most prevalent issue is that other types of
Sensors consume more power and are more expensive.

Therefore, reliable and cost-effective low power CO; gas seasors are
desirable. In this regard, various research groups have been working on
different sensing technologies in order to develop low-cust, low-power,
and miniaturised sensors. MOS-based sensors have shown to be effective
im meeting the parameters listed above. Researchers have to come up
with the research findings on modelling of gas sensors, selection of
material for sensing film, morphologies of the sensing film and other
various aspects to improve the sensitivity and selectiviry of the gas
sensors [ ]. Shravanti Joshi et al. observed a significant improve-
ment in selective CO4 gas detection by utilising p-type Ca0 and n-type
Zn0 heterostructure. The structure is synthesised at 50 “C from the
conversion of Zn5(CO5)(OH)g using Ca(OH)y. In dry and humidified
circumstances, the enhanced gas sensing perfonmance is obtained at an
optimum temperature of 150 °C for 500 ppm of CO; gas concentration
[ 1. Abhishek Ghosh et al. describes the better COy detecting features
using a ZnO dopped with calcium thin film. The cross-sensitivity of
targel gas was observed with Hy and CO gases. The best CO; sensor

(5.M. Sharath), (5.8 Rudraswamy)

Muvdﬂkﬂdu!ﬂ?l*hivdhuﬁwdmumywn‘.m-rmltdﬂ.lmm

Available online 4 July 2022
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Abstract - A water well or borewell is an excavation or

building made in the ground by digging, boring, or drilling to
access groundwater in anderground aquifers. Nowadays, it is
rather common to observe abandoned borc@ells that have been
left open after usage. These walls tam into a deadly trap for
young children who play close to the wells without realizing
their depth. The task of rescuing children who have become
trapped inside the borewell is not only challenging but also
dangerous. The rescue teams altempt to save these young
children for hours, sometimes days, and it costs a lot of money.

Consequently, technology must be used to improve the rescue
effort.

Key Words: underground aquifers, abandoned , excavation .

LINTRODUCTION

One of the prevalent problems in several regions of
India nowadays is kids slipping into bore wells. Children
falling into borewells most frequently occur in rural India. This
reveals something about the borg hole sizes. Bore wells are
drilled in cities for domestic consumption. They have a smaller
diameter. Large-diameter bore wells are also dug by some
manufacturing businesses. These would often be found in the
villages. This, however, cannot be regarded as the main cause
since in the villages, people look for groundwater for
household, agricultural, and other uses. People need water, but
it is not always readily awailable, so they dig a borewell.
Consequently, groundwater is the source. And thus, work on
drilling a deep borewell to reach a decent source level of ground
water begins. For a number of reasons, including the summer,

excessive extraction, inadequate recharge, etc., groundwater is

-------------------------------------------------------------

vital. However, a large number of bore wells don't supply water

and are frequently left open.

When there is no longer any water, the driller will
partially plug the hole and pack up and leave. One day a
wandering youngster unknowingly plunges into the borewell
considering a toddler may easily fall into a borewell due to its
diameter. If the youngster is not loeated elsewhere, it takes a
long time to realize that they have fallen into a borewell. Since
there won't be any use for the borewell owing to a shortage of
water, it may potentially collapse. Since some borewells may
reach depths of more than 300 feet, a youngster can stay caught
in the muck instead of always falling to the bottom. Finding the
depth of an open borewell is a difficult undertaking since the
interior is quite deep and dark. However, if the youngster has
fallen into a deep borewell, a web camera is sent down there to
capture images of the child.

2. LITERATURE SURVEY

V. Saritha et al. [I] The purpose of this study 1s to prevent
children from falling into bore-wells, which necessitates a
novel design with a sensor placed above the borehofe 1o detect
children who fall within, The automated horizontal closure,
which is kept at a depth of around 3 feet, closes if the device
detects a child, shielding the kids from falling below. It has the
capability to keep an cye on the confined youngster and to offer
a platform on which the child can be raised using motors. The
three blocks, which are set at an angle of 120 degrees from one
another, are pushed toward the side of the bore hole by the
motor, which is mounted on top of a gear mechanism. The
clipper will then be used to rescue the youngster who is rapped
within the hole by picking him or her up and placing them with
the aid of 4 remote control. The rope fastened at its hands is

used to manually insert the clipper. This scenario states that
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A REVIEW ON VOICE CONTROLLED WHEELCHAIR WITH
OBSTACLE SENSOR AND THERAPY UNIT

Vijetha T S'*, Madhu K, Jeevan C M", Harshitha R shetty’, Gagan K*

P45 Students of EI

Abstract: This Paper presents the design of an automated
wherlchair with voive controf. The main obijective af thiy
campaign is to promote voice control of wheelchairs for
individuals who need it The system's safe mobility is
enhanced by additional Jeatures including obstacle
identification that reduce the likelihood of accidents while
travelling. This gadget also Jeatures a component for
therapy that helps the user's limbs avoid becoming numb
after extended rest,

qurds-whdchm‘r, voice, obstacle, disability, therapy

L INTRODUCTION

Inspinng and admirable effort has been done by many
rescarchers Lo make patients' life as simple and independent
as possible. The fact that physically challenged patients can
hardly move and must use a wheelchair is one of their major
limitations. A controller is now built into  certain
wheelchairs, making them more modern. This type of
wheelchair can be useful for patients who have functional
upper limbs but little control over their bottom limbs. In
today's world, speech recognition is a hot topic. Speech
recognition has a wide range of uses that improve the quality
of our lives. However, for wheelchair remained a notable
barrier. As a result, an intelligent wheelchair system based
on voice recognition is suggested. The voice-activated
wheelchair 1s built with safety features to prevent collisions
with obstacles and can be operated via voice commands. The
primary goal of this system 15 1o be able to recognise speech
as accurately as possible. Speech recognition is the process
of uning spoken words into forms that computers can
understand. This intelligent wheelchair incorporates speech
recognition, s0 when a command is given verbally, the
system will carry it out as instructed. Tt has a therapy
machine to help the crippled person's limbs and prevent
numbness from being brought on by prolonged rest.
Through this approach, disabled people can reccive some
therapies alone. Through the use of their voice commands,
those who are physically disabled or socially isolated will be
able 0 move around freely and independently like other
members of the community. This paper discusses the
creation of a system that uses an infrared sensor, Raspberry
Pi, Google Assistant, servo motor, and an Android handset
as a microphone.

5 2023, JJSREM |

Dept. Of Electronics & Communicatios

"Assistant Professor, Department of Electronics and Communication Engineering
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1. LITERATURE SURVEY

[1] Muhammad Azlan Alim, et al. In this proposed system, a
voice-activated intelligent wheelehair device for those with
physical disabilities who are unable to steer with their limbs

This innovation uses voice commands to control the
Wheelchair's mohility in. various dicections. The Aadrod
device serves as a microphone to connect to the Google
Assistant before the Raspberry Pi processes the data. The serve
motors will subsequently be given the appropriate instructions
by the Raspberry Pi. Through the employment of an mfrared
sensor, this technology provides automated obstacle detection
and assists the operator in applying the temnpeorary stop butten
when the impediment is detected. The (rial findings of more
than 90% accuracy and a reaction time of less than | 2 scconds
confirm that it is a trustworthy system for usage by disabled
individuals. The dual-controller mode further highlights its
mmportance for users who have limited control over one or both
of their lower limbs. This wheelchair also has a user-friendty
mechanism since it doesn't require any special training or user
restrictions Lo use.

[2] Ms. Cynthia Joseph, et al In this proposed system, The
device is built on a design that incorporaies manual operation
0 let physically challenged persons use voice activation.
Voice recognition software and an Arduino microcontroller
have been utilised to facilitate wheelchair mobility. An
umproper spoken command does not cause the wheelchair 1o
move. The Ardumo controls the wheelchair duwrections n
accordance with the instructions provided by voice and
gesture.  Obstacle detection is performed via ultrasonic
sensors. The prototype's layout makes it possible 1 utilise 1t
effectively and without much effort on your own. It helps
consumers save time, money, and energy. Ultrasonic sensors
are effective at detecting any obstruction. The prototype begins
o move as soon as the user tums it on, and any impediment
that is anticipated o be within a specific range will be picked
up. Older because of their independence. | 3IM Senthul
Sivakumar, et al. In this proposed system, They suggest a
wheelchair, speech module, and navigation maodule for the
Intelligent Home Navigation System (IHNS). An older person
or someone with physical limitations can easily move around
the house using their method. The wheelchair is controlled
automatically or manually in the suggested system
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1. Introduction

A versatile and cost-effective material, “polyvinyl chloride
(PVC, or vinyl) is used in plumbing and siding, blood bags,
tubing, wire and cable insulation, windshield system compo-
nents, and more, in the building and construction, health
care, electronics, automobile industries, and others.” Vinyl
can range in hardness from plastic wrap to industrial pipes

Copyright © 2023 Sudheer D. Kulkarni et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the onginal work is

properly cited.

A seal is a mechanism or a piece of material that securely shuts a hole so that air, liquid, or other substances cannot enter or exit
the system. Seals are an essential component of practically all machinery and engines and have several applications in industry
The development of novel materials for sealing applications is essentially required on these days. In this research, an attempt is
made to find the polymer material for the said application. Poly vinyl rubber material has been taken, and the speamens are
prepared for testing the tensile propertics and hardness. The specimens were prepared by using die with various temperatures
and curing time. Sixteen specimens were prepared by changing the curing temperature, cuning time, postcuring temperature,
and postcuring time The curing temperature 150°C and 170°C, postcuring temperature 100°C and 50°C, curing time 14 mins
and 18 mins, postcuring time 120 mins and 60 mins, and the pressure of 150kg/cm’ for all the specimens were maintained.
The LcnsiksumgthmdhardncssmalysiswmdoneaspuihcASTMsundard.mduwasl’oundlhu:hgspegmnprm
on 150°C curing temperature, 18 min curing time, 50°C postcuring temperature, and 120 min postcuring time provides the
higher tensile strength. DOE analysis is also done to determine the best values of the factors impacting the mechanical
characteristics of the seal material. Simple regression analysis is used to find the influence of curing temperature and curing
time on the tensile strength and hardness for every 1'C temperature rise and 1 sec cuning time,

to thin and flexible wall covering. Additionally, it can be
completely translucent or colored to any desired shade
The majority of vinyl produced is employed in long term
building and comstruction applications—roughly 75%.
PVC/vinyl is advantageous for environmental protection
because of its low greenhouse gas emissions and ability to
conserve resources and energy, according to life-cycle stud-
ies. Since vinyl is strong and resistant to moisture and
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ACTOR CRITIC APPROACH BASED ANOMALY
DETECTION FOR EDGE
COMPUTING ENVIRONMENTS

Shruthi N' and Siddesh G K’
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*Rescarch Head, New Horizon College of Engincering, Bangalore, Karnataka, INDIA

ABSTRACT

The pivotal role of data security in mobile edge-computing environments forms the foundation for the
proposed work Anomalies and outliers in the sensory data due to network attacks will be a prominent
concern in real time. Sensor samples will be considered from a set of sensors at a particular time instani as
far as the confidence level on the decision remains on par with the desired value. A “true” on the
hypaothesis test eventually means that the sensor has shown signs of anomaly or abnormality and samples
have to be immediately ceased from being retrieved from the sensor. A deep learning Actor-Critichased
Reinforcement algorithm proposed will be able to detect anomalies in the form of binary indicators and
hence decide when to withdraw from receiving further samples from specific sensors. The postertor Irust
value influences the value of the confidence interval and hence the probability of anomaly detection The
paper exercises a single-tailed normal function to determine the range of the posterior irust melric The
decision taken by the prediction model will be able 10 detect anomalies with a good percentage of anomaly

detection accuracy.

KEYWORDS

Reinforcement Learning, Actor Critic, Security, Anomaly Detection, Posterior Belief

1. INTRODUCTION

Information and computing are ubiquitous in the sphere of communication. One may refer to
information being available and handled at the user devices while the other may refer to the
information at the core cloud infrastructure. Information also gushes its way through various
intermediate communication networks and servers. Challenges of IoT (Internet of Things) based
networks like real-time massive data generation, heterogeneous data, dynamic demeanor
networks, constrained memory, and resources are still difficult to clucidate. However, the
commendation goes to researchers who have shed light on how to effectively glean embedded
intelligence features from Machine Learning (ML), and Deep Learning (DL) techniques to
incorporate them in loT devices and networks.

There will an explosive growth in computationally expensive sensor data due to the erratic rise in
sensory deviees like wearable devices, smart phones, daily use appliances, vehicles, ete., Data
analysis and computing will be highly challenging. Captured data will most of the time be of high
dimension. Network handling capacity and handling delay mitigation requirements will pose
stringent challenges too. Real-time inferences and responses are critical in a majonity of
applications. With more and more data being generated from the physical world, there is a
definite boost in bottlenecks concerning network bandwidth and transmission speed too.
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3-D Modelling of Mems Based Micro-Cantilever Vibration Sensor
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Abstract. A micro-cantilever is a form of active, chemical. or biological sensor that detects subtle changes in parameters
including frequency. load. stress, and strain. Cantilever behaviour varies subtly with even the finiest changes i its
parameters. making it highly significant i the field of sensors. The vibration sensor 1s an epitome of a cantilever
application Every wstrument has its own natural frequency. and deviation from this frequency causes chaoges in the
cantilever's characteristics. This resonance frequency is defermined by sunulations, for a certain cantilever beam design and
piezo-electric material (PZT-lead zirconate titanate). To achieve a resonance frequency, micro-cantilever modelling and
sumulation are used. The piezoelectnic cantilever beam was made of PZT matenal. which was subsequently covered with
Cr-Au IDE (inter-digitated-electrodes) The mechanical and electrical properties of the cantilever beam were examined
during the analysis. The simulation results obtained for the micro-cantilever with a dimension of 35 mm length. 6mm width
and 0.5 um thickness showed resonance frequency of 310Hz and voltage output of nearly 48mV. for a dunension of 40mm
length, 6mum breadth, and 0.5m thickuess, the resonance frequency of 273Hz and voltage of 38.2mV were obtained. and the
resulting sumulated values form a bell-shaped curve, which gives us the resonant frequency of the proposed canfilever
construction.

Keywords. Vibration sensor, Cantilever beam, PZT tlead zirconate titanate), Resonani frequency

applied in MEMS, as a result. designers prefer 1o use
design calculations before spending in expensive
fabrication techmques [2. 3, and 4] Synthesizing a
durable MEMS device. ensuring that the wvibration
sources resonate with the structure  Tackling
unpredictable ambient vibrations are an issue. and
satisfying the minimum electrical energy required are
only a few of the problems. In order to generate usable
electrical energy for powenng Microsystems. It is
important to optumize the performance [3]. if an electric
field 15 applied across the sensor, one plate will expand
and the other will contract. As a result, stress develops i
both plates, causing bending deformation throughout the
structure. Also, if the applied force or a pressure 10 the
cantilever's tip. the upper plate develops compressive
strain while the bottom plate develops costly stran
Therefore, negative charge develops on the upper plate
and a positive charge develops on the bottom plate due
to their capacity to generate a wide range of sensors.
cantilever sensors have steadily gained favour i many
scientific applications i modern years [4]. Electrical
energy can be generated from ambient mechanical
vibrauon, Wireless sensor nerworks, chemical sensors.
and health monitoring are all examples of applications
where vibration energy is utilized effectively and

1. Introduction

MEMS.based devices have been used in a2 wide range of
technologies in recent years Including inertial navigation
systems., Wureless comnectivity, medical devices.
pressure sensors such as accelerometers and other
prezoelectric devices are used. Inorganic piezoelectric
matenals, such as most prevalent piezoelectric matenals
ate Lead Zirconate Titanate (PZT3). During the last few
decades, many micro-cantilever-beam-based MEMS
(micro-electromechanical systems) devices such as,
sequence-specific DNA  semsing, the aomic force
microscope (AFM), single electron spin detection, mass
sensors, chemical sensors and pressure sensors. have
become commonpiace in modern technoiogies. Scanning
probe imstruments, detection wstruments, force
measurements, magnetic spui  detection. and heat
measurement al mainly depends on micre-cantilever
rays are deflection {1, 2]. Tension. compression. torsion,
and bending are examples of sumple stress states which
are commenly utilized to compute stram and stress
observable forces and displacements m the study of
mechanical behaviour of materials. However, because of
the difficuities in structural dimensions. manufacturing
and maintaining small weights and displacements

required in such conditions, such a method cannot be
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converted into electrical energy. Three electtomechanical
transduction techniques are used o convert energy
piezoelectric, electrostatic, and electromagnetic. because
of the ease of design and icreased convession
efficiency, piezoelectric sensors have wfluenced a lot of
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Abstract

Objectives: The Al-based Computer-Aided-Diagnosis of Chest X-Rays related to
COVID-19 is very essential. Here we present an Attention regulated Pre-trained
DenseNet-121with intermediate transfer learning as a Chest X-Ray image
classifier to classify images according to three labels: COVID-19, pneumonia,
and normal. Methods: We are proposing a new Attention regulated ImageNet
pre-trained DenseNet-121 neural network architecture, which is retrained on
NIH ChestX-ray14 data as an intermediate database before the actual COVID-
19 database. We also fine-tuned the last layer of this neural network with
a suggested novelty called the output neuron-keeping technique. Before
feeding the Covid-19 data we removed all other neurons corresponding to
Chest X-ray14 pathology classes except the “No finding" and “Pneumonia”
classes. A new third neuron with random weights and bias is created in the
final layer to detect Covid-19 pathology. A DenseNet-121 is supported by a
GRAD-CAM-based attention mechanism in achieving detection accuracy and
localization of pathologies. The used Covid-19 dataset is a combination of 370
Pneumonia, 1255 Normal, and 439 COVID-19 Chest X-Rayimages. We randomly
took 50 pictures from each class for testing purposes, the remaining images
are augmented more to improve DenseNet performance on a small COVID-
19 dataset. Findings: Our state-of-art model achieved 98.6% test accuracy
since it misclassified one out of 50 Covid-19 images, and one out of 50
Pneumonia images, but all 50 normal Chest X-Ray images are classified with
100% accuracy. We compared our model with the other three state-of-the-
art models, particularly under three-class classification problems (Pneumonia,
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Ahstract

Micro Electro Mechanical Systems have become very famous and future trend research from the
past oecade. This research field has a wide range of applications in automotive, biomedical and
chemical gas sensing. Many researchers used different sensing principles to design MEMS
sensors. Piezoresistive MEMS cantilever is the most widely used structure for gas sensing
application. The process of developing the MEMS sensing system incluges design, fabrication and
characterization of cantifever structure 1o sense the target gas. The sensitivity of the developed
cantilever sensor for the detection of target gas depends on the material property, Limit of
Detection (LOD) of the testing instrument, humidity, geometry of the structure. surface area,
thickness of coating material, and porosity of the target gas and lanematics of the target gas
reaction This paper focuses on the experimental study on the effect of humidity, thickness of
coating material LOD of the testing instrument and kinematics of sensing mechanism on the
sensitivity of the MEMS cantilever sensor. For the expenimentation, the Volatide Organic
Compounds (VOCs) viz, Ethanol, Toluene, Acetone and Isopropyl alcohol are taken as target
gases and the PVP, 6-MNA, 4-MBA and 3-APTES are taken as coating materials on cantilever
sensor. The expenimentation i3 conducted in MEMS cantilever testing instrument omnicant.
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Abstract

Objectives: The Al-based Computer-Aided-Diagnosis of Chest X-Rays related to
COVID-19 is very essential. Here we present an Attention regulated Pre-trained
DenseNet-121with intermediate transfer learning as a Chest X-Ray image
classifier to classify images according to three labels: COVID-19, pneumonia,
and normal. Methods: We are proposing a new Attention regulated ImageNet
pre-trained DenseNet-121 neural network architecture, which is retrained on
NIH ChestX-ray14 data as an intermediate database before the actual COVID-
19 database. We also fine-tuned the last layer of this neural network with
a suggested novelty called the output neuron-keeping technique. Before
feeding the Covid-19 data we removed all other neurons corresponding to
Chest X-ray14 pathology classes except the “No finding” and “Pneumonia”
classes. A new third neuron with random weights and bias is created in the
final layer to detect Covid-19 pathology. A DenseNet-121 is supported by a
GRAD-CAM-based attention mechanism in achieving detection accuracy and
localization of pathologies. The used Covid-19 dataset is a combination of 370
Pneumonia, 1255 Normal, and 439 COVID-19 Chest X-Ray images. We randomly
took 50 pictures from each class for testing purposes, the remaining images
are augmented more to improve DenseNet performance on a small COVID-
19 dataset. Findings: Our state-of-art model achieved 98.6% test accuracy
since it misclassified one out of 50 Covid-19 images, and one out of 50
Pneumonia images, but all 50 normal Chest X-Ray images are classified with
100% accuracy. We compared our model with the other three state-of-the-
art models, particularly under three-class classification problems (Pneumeonia,
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A Review: Wireless Sensor Network Based Landslide Detection
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Absl_rnct - Wireless sensor networks, which allow for real-time
motiforing of areas that are disaster-prone, are one of the most
promising new technologies. Massive solutions for real-time
monitoring at scale have been made available because to the
promise of wireless sensor network technology. Landslides are
4 serous geological danger that occur when substantial
amounts of rock, mud, and debris slide down a steep slope
during periods of intense rain and rapid snowmelt. This study
shows the potential of wireless sensor networks for disaster
mitigation by focusing on landslide detection. Real-time
monitoring requires the design, development, and deployment
of a wireless sensor network (WSN), as well as the
development of the essential algorithms for efficient data
collection and data aggregation.

Key Words:  Flex sensor, Bluetooth, Accelerometer,
Landslide.
1. INTRODUCTION

Environmental disasters typically come about
without warning and happen quickly. A landslide 1s a sort of
mass wasting that can happen in.offshore, coastal, and onshore
environments due to gravity, It can encompass a wide range of
ground movements such rock falls, deep slope failures, and
shallow debns flows. An unstable but potentially harmful
event is a landslide. Toc cutting, a steep slope angle, and
saturated soil are its contributing causes. In a location thought
to be unstable due to a history of landslides, these elements are
more probable. It is possible to quickly capture, process, and
transmit important data in real-time with high resolution using
wircless sensor network (WSN) technology. However, it has
some drawbacks, namely the comparatively small volumes.
However, compared to many other technologies already in use,
it has its own drawbacks, such as low memory availability and
relatively low battery power, Landslide detection is the only
problem that currently has a solution. An alarm is sent off
when a wip wire put along landslide-prone arcas breaks
because of falling rocks and debris. Although this method of
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landslide detection is less expensive, it is ineffective at alerting
people to an impending landslide

A control unit that oversees the system's entire operations
makes up the landslide early warning and momitoring sysicm
A microcontroller such as an Ardumo board, an ESPR166
board, an ESP32 board, or any other application-specific board
created for monitoring purposes can serve as this control unit
The eflectiveness of these boards depends primaniy on the
mumber of sensors being used, a5 well as ther miomet
connectivity for presenting or graphing the collected data
online. A control unit that performs better and responds more
quickly must be used if there arc more sensors being used. If
intemnel access is necessary, a control umit that supports this
capability must be used.

1. LITERATURE SURVEY

Garje et al [1] have presented a development of Wireless
Sensor Networks (WSNs) with integrated different sensors
was used n lab tests (0 denufy landshdes. Major alterations
to the carth's natural ecosystem are caused by landshdes.
WSN is another trustworthy and reasonably priced new
technology that allows for real-time surveillance across great
distances and challenging terrain. To scan heterogeneous
data with a digital sensor, the multpurpose Integrared Risk
Information System (IRIS) remote was comnected W a
wiseless module in this instance. One mey wack the
movement and acceleration of the slide and ke corrective
action by studying the data the system generates.

Ramesh et al [2] have presented the implementation of
WSN in a real-ime system for landshide detection and
warning systems. A landslide is when rocks and earth ship
downhill. This can endanger lives and damage property and
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Abstract - An up-to-date overview of various
technologres which are existing to provide home automation
from different sources is provided This review covers some
evolving wechnologies in the field of home automation using
COB AC LED. A separate review on home automation and
COB AC LED s provided. The usc of regular LED in
vanious domains 1s more expensive than the newly
developed driverless AC LED, the total cost to build a
driverless AC LED and the life span is much higher than the
regular LED devices. This paper compared the performance
of different ways of home and different ways of controlling
the appliances

Key Words: Flex sensor, Bluetooth, Accelerometer

1. INTRODUCTION

Home domotic is a technigue for enabling
communication between the operator and the appliances via
a specific module. A module is the component that connects
the controller and the appliance. “Domotic” refers to both
the use of machines in place of human labour and the
process of developing a device, a procedure, or a system that
executes itsell without human intervention. A rapid and
stationary control of appliances in a busy living schedule is
provided by the Home domotic.

Using a home automation system. controlled devices are
frequently connected to a central smart home hub. The user
interface for system control can be implemented using wall-
mounted Lerminals, tablet or deskiop computers, mobile
phone applications, or Web interfaces that can be accessed
remotely over the Internet

In the lighting sector, driverless AC LED light engines are
already a standard piece of merchandise. To imelligently
adjust the number of LEDs in a string during a power line
cycle so that the voltage of the LED string matches the
instantancous power line valtage, nearly all of them use high
voltage integrated circuit switching chips. Customers,
however, are calling for more efficiency, reduced prices,
and most importanly, less flicker in the light thaf 1 heing
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produced. Using inmovative ciremits for AC LED Hhight
engines, Peter W Shackle, president of the consultmg firm
Photalume, provides a non-dimming sotution with lower
costs, more efficiency, and greater light quality as percerved
by the human eye

2. LITERATURE SURVEY

According to the research done by [1], an AC-DC LED
driver with an additional active rectifier was created m order
to cxtend the lifespan and increase the cfficiency of the
LED. In order to absorb double-linc-frequency power ripple
from the ac supply, traditional ac-dc LED drivers need a
huge storage capacitor, which may shorten the lifespan of
LED lamps or raise the price of the lighting systems.
Regarding full-load efficiency, the recommended LED
driver performs better than the majority of solutions.
Morcover, Config. II's auxihary circuit’s efficiency loss at
Vb0 = 40 V is comparable to the value reached under fll
load, validating the use of low power processing on it Be
wamed that the efficiency loss might, in the worsi-case
situation, amount to 2.8% at full load or 4.1% at haif load
The efficacy may sull be greatly improved, though. The
conduction loss and the magnetic loss, for mstance, can be
further reduced by operating the auwxibary crcwmt in
continuous conduction mode (CCM) as opposed to direct
conduction mode (DCM).

In the study conducted by [2] they designed a dwrect AC
driver to the led so that the additional componeats which are
required in traditional LEDs can be removed hence an
advantage over these LEDs can be taken. As they don't nced
big, expensive inductive components, direct AC LED
drivers are more compact and affordable than traditional
LED drivers. Current direct AC LED dnivers, however, do
not support TRIAC at low theker rates. By creaung a
relationship between phase-cui ratie and brighiness and
utihizing always-on multi-arrays, this work tackles tus issue
and achieves both TRIAC dimmer compatibiity and low
percentage flicker without the use of a specific 1C A phase-
cut/DC converter, a switch controller, a current regulator,
and three LED arrays compensate for the suggested LED
driver. Based on the outcomes of testing ubthring 13W
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A Review: Vehicle Accident Detection using GPS
and GSM
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Abstract—Using GPS, GSM, and an accelerometer. an
Arduino-based  vehicle  accident  alert system,
Accelerometer detects an abrupt change in the vehicle's
axis, and the GSM module sends a message alerting you
to the accident site to your mobile device. The
development of technology has simplified our daily life.
Similar to how every coin has two sides, technology has
advantages as well as disadvantages. The development of
technology has increased the frequency of fatal traffic
accidents. The inadequate emergency services we have in
our nation only make matters worse. An answer to this
issue will be offered by our project.

Keywords:- Arduino, GSM, GPS, LCD, Vibration Sensor;

I INTRODUCTION

The introduction of a car accident warning system
is a step in the right direction toward addressing the
issue of inadequate emergency services for traffic
accidents. The system's ability to quickly identify
accidents and transmit essential information to first
aid facilities and rescue crews can significantly
reduce response time and save lives. The use of a
GSM module and a GPS module in the system
enables accurate location tracking and transmission
of information to the relevant authorities. The use
of a vibration sensor and a MEMS sensor allows for
accurate identification of the accident and the angle
at which the automobile flips over. This
information is critical in ensuring that the rescue
team is adequately prepared to handle the situation
and provide the necessary assistance. It is essential
to note that while the car accident warning system
is a significant improvement, it is not a substitute
for improving emergency services in the country.
Ffforts must be made to strengthen the emergency
response system and provide adequate resources to
enable quick and efficient responses o
emergencies. Overall, the car accident waming
system is a significant step toward addressing the
issue of inadequate emergency services for traffic
accidents. Its implementation can help save lives

© 2023, 1JSREM | www.ijsrem.com
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and reduce the risk to human life caused by the
increasing use of automobiles

i LITERATURE SURVEY

Vijayakumar and P Vishnu Prasad et al [1] have
suggested the suggested GPS and (iSM-based car
accident tracking and detection system has two
primary components, the vehicle end, and the user
end. The system continuously monitors the car
using various sensors interfaced, including a
Piezoelectric sensor transducer, MEMS, and smoke
sensor, to detect if a fire accident, vehicle fall, or
impact has occurred. When an accident is detected,
the system quickly notifies the contact numbers
listed in the software loaded inte the
microcontroller using the GPS module to pinpoint
the site of the accident. The second component of
the system consists of the Arduine Uno, a GSM
module, and a GPS module. The microcontroller
Atmega in the Arduino obtains the locauon from
the GPS receiver and sends the corresponding
information to the contact number mentioned in the
code that is loaded in the Arduino, 1.e., to near and
dear ones via SMS when any of the three sensors
become activated based on the level of impact. In
the case of theft, the user can send an SMS to the
mobile number stored inside the GSM module of
the system with any text that contains the substring
"Track," such as "Track Vehicle,” "Track My
Vehicle," and so on. The microcontroller retrieves
the position information using the GPS module and
transmits the information to the user's cell phone
through SMS. The findings from testing the system
using a microcontroller-based prototype revealed
that 1t was successful in dentifying accidents and
locating the car. This system can help in the imely
detection and location of accidents, which can aid
in providing timely assistance to accident victims
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A Review paper on Automatic Fine Collector for Over Speeding
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Abstract - One of the key factors contributing to accidents
and the loss of many lives is excessive vehicle speed. To
address this issue, a proposed method was developed. The
project's goal 1s to make a user-friendly, dependable device that
can measure the speed of a vehicle using infrared sensors,
display that speed on an LCD (liquid crystal display), and
sound an alarm if it detects excessive speed. It utilizes a GSM

module to send the SMS (chalan) to the car owner.

Key Words: Arduino UNO, TR Sensors, GSM module, RFTD
module, Buzzer.

1. INTRODUCTION

In many places on the highway route, accidents found a serious
social concern. There are numerous causes of auto accidents.
The majority of highway ascidents are the result of speeding.
To date, a technology called "Automatic Traffic Fine Collector
For Over speeding” has been developed to solve this issue. The
project's goal is to accurately track speeding vehicles utilizing
RFID tags and Infrared sensors. There is an SMS sent to the
vehicle owner's phone as part of our project. The traffic
management personnel could successfully trace any traffic light
faulis using our technology in the best possible and desired
way. Traffic accidents are frequent and frequently brought on
by carcless driving. Government records show that more than
140,000 people died on Indian roadways in the previous year.
The amount of traffic in India has significantly increased as a
result of inadequate traffic regulation and speed monitoring
systems. An efficient solution has been created using an
Arduino board outfitted with two IR sensors, an IR transmitter
(IR LED), and an IR receiver to address this issue (photodiode).
When a vehicle passes over the two sensors, the sensors, which
are wired to the Arduino's interrupt pin, detect the interruption
wave and the amount of time that passes before the internal

- 0 .

timer sensor activates. An SMS (Chalan) is sent o the car

owner using & GSM module.

2. LITERATURE SURVEY

Vishal Pande et al [1] proposed a framework for the radio
frequency design of a controller Lo manage vehicle speed and a
display to track the zones that can function on an embedded
system platform for autonomous speed management of

speeding cars.

Monika Jain ef al [2] suggested technology is demonstrated that
can spot reckless driving and alert the traffic authorities to any
offenses. By using this frame of reference, a system that wams
drivers about risky driving habits will be developed. In cach
location where the system is implemented, the police determine
the speed limit based on the volume of traffic. This device
manages excessive speeding violations by recording, showing,

and gathering information.

Ni Hlaing et.al [3] suggested building a system that can track a
car's speed on streets, main thoroughfares, and other places
where drivers routinely exceed the speed limit. If the speed is
higher than the allowed limit, the information is sent w0 & PC
(Personal Computer), which turns on a camera and records the

speeding vehicle

Amarnarayan et.al [4] proposed the creation of a speed
estimuation system thar alerts drivers v roud conditions, is
dependable and robust, and helps prevent automobiles from
joining traffic jams is an important topic that has attracted a lot

of attention recently.

Nehal Kassem et al [5] suggested a ground-breaking RF-based
vehicle motion and speed detection system that can estimate

St e el
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Abstract: A micro-cantilever is a form of active, chemical, or biological sensor that detects subtle changes in parameters
including frequency, load, stress, and strain. Cantilever behaviour varies subtly with even the tiniest changes m s
parameters, making it highly significant in the field of sensors The vibration sensor is an epitome of a cantilever
application. Fvery instrument has s own natural frequency, and. deviation from this frequency causes changes in the
cantilever's charactenistics. This resonance frequency is determined by simulations, for a certain cantilever beam design and
piczo-clectric material (PZT-lead zirconate titanate). To achicve a resonance frequency, micro-cantilever maodelling and
simulation are used. The piezoclectric cantilever heam was made of PZT material, which was subsequently covered with
Cr-Au IDE (inter-digitated-clectrodes) The mechanical and electrical propertics of the canulever beam were examined
during the analysis. The simulation results obtained for the micro-cantilever with a dimension of 35 mm length, 6mm width
and 0.5 pm thickness showed resonance frequency of 310Hz and voltage output of nearly 48mV, for a dimension of 40mm
length, 6mm breadth, and © 5m thickness, the resonance frequency of 273Hz and voltage of 38 2mV werc obtained, and the
resulting simulated values form a bell-shaped curve, which gives us the resonant frequency of the proposed cantilever

construction

Keywords: Vibration sensor, Cantilever beam, PZT (lead zirconate titanate), Resonant frequency

1. Introduction

MIEMS-based devices have been used in a wide range of
technologies in recent years. Including inertial navigation
systems, Wireless conmectivity, medical  devices,
pressure sensors such as accelerometers and other
piezoclectric devices are used. Inorganic piczoclectnc
materials, such as most prevalent piczoclectric materials
arc Lead Zirconate Titanate (PZT3). During the last few
decades, many micro-cantilever-beam-based MEMS
(microselectromechanical  systems) devices such as,
sequence-specific DNA  sensing, the atomic force
microscope (AFM), single electron spin detection, mass
sensors. chemical sensors and pressure sensors. have
become commonplace in modern technologies. Scanning
probe  instruments, detection  instruments, force
measutements, magnetic spin detection, and heat
measurement all mamly depends on micro-cantilever
rays are deflection [1, 2]. Tension, compression, torsion,
mdbmdingutcxmphsofstmpl:mssmm&nh
are commonly utilized to compute strain and stress
obscrvable forces and displacements in the study of
mechanicai behaviour of materials. However, because of
the difficulties in structural dimensions, manufacturing
and maintaining small weights and displacements
required in such conditions, such a method cannot be

“NDepartment of Elecironics & Communication Engineering, Alva's
Instirute of Engineermg & Technology. Moodbidri, Dakshina Kannada.
mamumathg@gmail com, veeraprathap00! @gma.com.
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applied in MEMS, as a result, designers prefer to use
design  caleutations  before  sparding  mm o expensive
fabrication techniques [2, 3, and 4] Synthesizing a
durable MEMS device, ensuring that the vibration
sources resonate with the structure. Tackling
unprediclable ambient vibrations arc an issue, and
satisfying the mimimum eclectrical energy required are
only a few of the problems. In order to generate usable
clectrical energy for powering Microsystems, it is
important to optimize the performance [3], if an electric
field is applied across the sensor, one plate will expand
and the other will contract. As a result, stress develops in
both plates, causing bending deformation throughout the
structure. Also, if the applied force or a pressure (o the
cantilever's up, the upper plate develops compressive
strain while the bottom plate develops costly strain
Therefore, negative charge develops on the upper plate
and a positive charge develops on the bottom plate. due
to their capacity to generate a wide range of sensors,
cantilever sensors have sieadily gained favour in many
scientific applications in modern ycars [4]. Electrical
energy can be generaled fram ambient mechanical
vibration, Wireless sensor networks, chemical sensors,
and health monitoring arc all examples of applications
where vibration energy is utilized effecuvely and
converied into elecirical energy. Three electromechanical
transduction techniques are used to convert cnergy
piezoelectric, eleetrostatic, and electromagnetic, beeanse
of the ecase of design and increased conversion
efficiency, piczoclectric sensors have influenced a lot of
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A Review: Smart Portable Wind Turbine
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Abstract— This review study examines the potential new
technology of portable wind turbines, which provide an off-grid
or remote location's clean and renewable enorgy production
alternative. The study gives a general review of the design
tenets, functional features, and performance indicators of
various portable wind turbine types, including vertical axis and
horizontal axis designs. Also, the report assesses the benefits
and drawbacks of using portable wind turbines for military
operations, disaster relief, boating, camping, and other
activities. The article also covers prospects and obstacles in the
design and marketing of portable wind turbines, including the
requirement for affordable and dependable energy storage
options. Overall, this review article provides a thorough
analysis of the state of portable wind turbines today and their
future applications as a renewable energy source.

Keywords:-Portable, clean and renewable, affordable energy
storage;

L. INTRODUTION

One of the cutting-edge technologics that have arisen in
response to the growing demand for clean, renewable energy
sources is portable wind turbines. These turbines are
designed to produce electricity in remote or off-grid places
where traditional power sources are not readily available or
practical. Portable wind turbines offer a flexible and reliable
energy source for a range of activities, such as camping,
sailing, disaster assistance, and military tasks.

Portable wind turbines are designed differently from normal
wind turbines and have different operational characteristics
since they need to be light, small, and easy to transport.
Recent advances in materials science, acrodynamics, and
control systems have allowed for the construction of
incredibly powerful and durable portable wind turbines that
can function in adverse weather conditions.
Notwithstanding the potential benefits of portable wind
turhines. one problem still needs to be solved: the
requircment for energy storage systems o ensurc a constant
supply of electricity. Also, more rescarch and development
is needed to boost the productivity and decrease the cost of
portable wind turbines.

In-depth analysis of the current state and possible uscs of
portable wind turbines as a renewable energy seurce is
provided in this research study. In the article, various rypes
of portable wind wrbines' design concepls, operating
characteristics, and performance metrics arc discussed along
with an evaluation of their benefits and drawbacks in various
applications.
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II. LITERATURE SURVEY

Ravi Anant Kishore al [I] has proposed about the design
andcharacterization Describes a portable small-scale wind
energy turbine (SWEPT) intended for use in winds under 5 nvs.
During extensive wind tunnel testing, We looked mto SWEPT's
aerodynamic performance parameters. It was discovered that at
a tip speed ratio of 2.9, the performance coefficient reached its
maximum value of 14%. At the 5 m/s rated wind speed, SWEPT
produced 0.83 W of electricity with a relatively low cut-in wind
speed of 2.7 m/s. Moreover, Computational Fluid Dynamics
(CFD) simulations were used to create a diffuser structure for
SWEPT. It was discovered that SWEPTSs can generate 1 4-1.6
times more clectricity using diffusers that are around the same
length as their diameter. It is also discussed a different approach
to calculating mechanical power that does not call for a torque
measurement device and is therefore particularly useful for
common laboratory experiments.

Rutivarman Subramaniam et al [2] has developed The global
society is becoming more conscious of the value using energy
from renewable sources including solar, wind, and geothermal
as a primary replacement for fossil fuels. In order to provide
electricity to its citizens, many nations, like the United
Kingdom, Spain, the United States, and The development of
renewable technology, especially wind energy, has begun i
Japan. Due to the East Coast region's typical wind speed of 3-6
m/s and its inefficiency for large-scale power production, wind
energy is not regularly utilised in Malaysia for power
generating. Nonetheless, a tiny windmill may generate power
from light winds. Also, remote places where there isn't enough
electricity to run a small device can use the mobile wind wrbine.
This project aims to develop and construct a movable vertical
wind turbine for small-scale energy production. The design
research starts with an analysis of the wind speed in Malaysia,
the varivus (ypes of wind mrbines, ther festures, and the
popularity of portable wind turbines right now. The best method
for building a movable type of wind turbine was chosen, hence
a vertical wind turbine was chosen. Also, the Savonius and
Darrieus wind turbines' wind blades were chosen.

Ravi Anant Kishore et al [3] has improved the work carried out
by the author [1], Compared to large-scale wind turbines
(LSWTs), small-scale wind turbines (SSWTs) have received far
less research interest, particularly for applications requiring low
wind speeds. Theoretical and practical results for a SWEPT with
a 40 cm diameter and a rated wind speed of 4.0 m/s are
presented i this work The rated power output of SWEPT is |
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Abstract- The intellectual and emotional appeal of robots and
rebotic technology beyond that of any other engineering
product, and this appeal is no longer present. therefore, with
regards to kids and teens Robots and robotic technologies offer
a very cffective and adaptable way to illustrate a range of
engineering ideas. They are a practical application of physics,
science, engineering, and mathematics. In order to reinforce
science and engineering theory and to teach basic software and
mathematical engincering in grammar school, middle school,
and high school, a growing number of educators are turning to
robotic technology and robots. We think that robots,
particularly security robots, will play a significant role in our
daily lives in the future. Robots are operated using RF remote
contrels, Bluetooth, Wi-Fi, and other technologies in the prior
approach. The use of these technologies, however, is restricted
to a few domains and is therefore quite challenging to design.
The lifespan of the robot is crucial since, in general. they are
geographically dispersed, frequently in remote locations. To
increase the lifespan of robots, electrical energy and electrical
conservation are crucial factors. Robots use more power while
the RF transmission is in progress. An ideal communication
should be conducted in order to reduce the amount of electricity
required. We have developed a mobile operated robot utilising
2 GSM module to get around the challenges. using a mobile
device Robot is a mobile device that, until it loses signal on your
phene, can be controlled wirelessly over a large area. The
ability to be controlled from anywhere in the world is a broad
idea behind mobile controlled robots. In order to spy on people
less frequently, this project aims to build a GSM and RF-based
surveillance robot with a wireless camera connected. This robot
communicates with the base station by sending a signal using a
wireless camera. One of the key applications of the research can
be investigated using the android-based smart phone that could
be used to control the robot's mobility. The signal is sent to the
robot's receiver, which is mounted on the robot, by the robot's
transmitter at the base station.

LINTRODUCTION

The primary goal of the project is to design a surveillance
robut that can recurd events using a carmera sensor, atert the
user via an RF transmitter module, and be controlled by the
user by both an RF and GSM module. The robot's abstacles
sensor allows it to detect obstructions as well. One more
effective tool 1s the GSM module. If the robot accidentally
moves out of the RF signal's range, we can activate the GSM
module and call the robot to get it back in range. This device
is beneficial and practical for enemy surveillance purposes
in defence areas where human access is prohibited The
major objective of this project s to develop am embedded
system that controls the car using GSM technology and a
wireless camera for spying purposes. From a defined
location, the robot can be used to observe and record audio
or video. This could be advantageous for both environmental
monitoring for security and research purposes. The robot can
remotely explore and gather data from hazardous or
challenging to reach regions. The robot can instantly relay
data or audio/video broadcasts o a remote location using the
6GSM modulc: The faster operating speed is the key benefit

One SMS message must be sent for each motion in SMS-
based control. Yet in this case, we can execute several moves
in a single call. Call-based regulating is more affordable than
SMS-based controlling, which 1s another benefit. Robots that
are controlled wirelessly in the traditional sense require RF
circuits, which have restnicted frequency range, working
range, and control. Using a cell phone can help you get

beyond these obstacles. It offers the benefits of strong
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Abstract - In recent years, technology in agriculture has grown
and some of them have used information technology based on
Internet of Things (IoT). The general objective is to combine the
cultivation and agriculture using IOT technology. This study is
based on cultivation of milky mushrooms with help of automated
technology as they have good selling values and require special
conditions, namely a humid environment at a temperature range of
20-25° C and also relative humidity level between 85 and 90%.
The use of ToT sysiems in mushroom farms is common for
providing effective agricultural solutions. The Arduino used to
control the signals based on temperature and humidity and also a
GSM module to send the real-time data to an app over the internet.
The employment of sensors in a variety of agricultural industries
has a significant positive impact on crops and aids in lowering and

raising operating costs.
Key Words: Arduino, Temperature, Humidity, GSM module.

LINTRODUCTION

The milky mushroom (Calocybe indica) is now India's third most
widely used commercial fungus. The attractive, sturdy, white
sporocarps, extended shelf life, sustainable yield, delectable
flavor, distinctive texture, and cholesicrol-free foods have all
contributed to the mushroom's rapid rise in popularity. They also
have cssential medical benefits, such as an antiviral impact.
Mushrooms are a very good source of protein, vitamins, and

minerals. They also have enticing flavors and are devoid of

Dep
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cholesterol. They also have a number of significant therapentic
benefits, including an antiviral effect. Furthermore, a great source
of thiamine, riboflavin, nicotinic acid, pyridoxine, biotin, and
ascorbic acid are milky mushrooms [1]. Agriculture 1s one area
that needs to be enhanced for the production of food, particulary
the growing of oysters and milky mushrooms. Because they are
minimal in calories, carbs, fat, and sodium, mushroems are a
popular and valuable food. They include vital minerals and don't
Lack of {empersture and husmdity
management causes farmers who grow mushrooms to frequently
fail, which leads to subpar mushroom yield. By regulating the

atmosphere's temperature and humidity, one can mcrease the

contain  cholesterol.

production and quality of mushrooms. Regulating these factors
and upholding a controlled environment is extremely difficult, yet
doing so cnables growers to produce good crops and tum
mushroom cultivation into a lucrative industry. The use of sensors
in a range of agricultural sectors has a good effect on crops and
helps (o both reduce and increase operating cosls. Being
heterotrophic organisms, mushrooms are frequently employed in
a range of processed foods, medications, and other products.
Fungi, a different class of creatures, including mushrooms. They
rely on dead and decomposing organic things to develop because
they lack the chlorophyll that plants have. They obtain their
sustenance from these decomposing substrates with the aid of very
small, thread-like structures (mycelium), which penetrate the
substrate but are typically not visible on the surface. In India,
Milky mushrooms are produced seasonally and in climate-
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A Review: Sign Language Converter Using Hand Gloves
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Abstract - Most people n the world are not able to
commumeate with other people because of different levels of
disabilivies caused by work accidents or some diseases. They
are facing a lot of problems while communicating. They use
sign language to communicate with normal people. But there
15 a communication barrier between normal and mute people
while communicating. Therefore, the paper proposes a smart
glove to convert sign language into voice. This system
consists of a flex sensor, acceleromeler and touch sensor
attached to the gloves. These are used to sense the different
gestures made by the mule people and couple the analogy
voltage 1o the Arduino. After that, it i1s converted ito speech
using the speaker. So, this system helps mute people to

communicate with normal people.

Key Words: Flex sensor, Bluetooth, Accelerometer

L INTRODUCTION

Sign languages are the natural languages that are
structurally different from the verbal language spoken on a
day-to-day basis. Using hand movements, facial expressions,
body

communication, This form of communication is mainly used

posture and other movements is a form of
by hearing-impaired and mute people. 1t has an important role

for people with speech disorders.

A speech-impaired person finds it challenging o
comprehend normal people and vice versa when they ury to
communicate. To overcome the gap between people with
speech

recognition systems are being used. The swdy of gesture

hearing impairments and challenges, gesture
recognition is quite active. Sign language is not considered a

global language and varies from couniry (o country.
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Sign language detection has been the subject of many
rescarch works, for example, American Sign Language (ASL)
in the US, British Sign Language (BSL) in the UK and
Japanese Sign Language (JSL) in Japan. There are around 137
sign languages are used around the world, with several
nations having more than one native sign language,
according to the 2013 edition of Ethnologue. The majority of
nations utilize American Sign Language. In India, we are using

Indian Sign Language.

2. LITERATURE SURVEY

Verraprathup et al [1] huve develvped madicad  sensor
networks to assist people with disabiliues. Their system
includes a glove-based sign-to-voice converter for American
Sign Language, which synthesizes and adapts speech signals
for English and various Indian languages. Additonally, they
propose a sensor-controlled wheelchair that can navigate,
detect obstacles and move automatically using Gesture and
Ultrasonic Sensors to create Ad-hoc sensor networks. This
technology can improve mobility assistance for people with

physical impairments or elderly individuals.

Nikhita et al [2] have developed a smart glove for interpreung
sign language, which can recognize the ten letiers of the
English alphabet. The glove uses LED-LDR pairs on cach
finger to detect hand gestures, which are then converted into
digital signals by a microcontroller. These signals are
transmitted wirelessly over ZigBee and translated mtwo ASCII
characters for each letter. When a message is received, a
computer plays the corresponding audio and displays the

letter on the screen. This Innovative system has potential

Page 1

Dept Of Electronics & Communication

kive'
Nu, i,

Instityre of Engg. 8 Technology
e 4R - 574 225




Valunie: 07 lssue: 03 | March - 2023

R TR =

International Journal of Scientific Research in Engineering and Management (1/SREM)

y o 1¢d

Impact Factor: 7.185 155N

Railway Track Crack Detection System using Arduino
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Abstract - The goal of the railway track crack detection
using Arduino project is to find any fractures in the tracks
so that both people and cargo may travel safely. The
project processes the data from different sensors put on
the railroad lines using an Arduino microcontroller.
Accelerometers and strain gauges are the sensors utilised
mn the project and are positioned at various points along
the racks. These sensors pick ap o any trembling or
distortion in the rails brought on by cracks, which can be
a sign of possible dangers early on. The Arduino
microcontroller then analyses the information gathered
by the sensors to find any track cracks. The device will
contact the relevant authorities or the train operator if a
crack is found, alerting them to the possible threat. The
alert may appear as an alarm or as a message on a screen.
The railway track crack detection system utilising
Arduino is cost-effective and straightforward to
implement, making it a viable solution for railways
worldwide. It can assist reduce the likelihood of accidents
caused by track failure, assuring the safety of passengers,

crew, and freight.

Key Words: Arduino, Ultrasonic sensor, IR sensor, DC

Motor

LINTRODUCTION

One of the most significant transportation networks in
the world, the railway system is crucial to the economies

~
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of many nations. It is crucial to ensure the safety of both
passengers and cargo, and one important aspect of
preserving safety is the state of the railway tracks. Wear
and strain, bad weather, and large loads are just a few
causes that lead to cracked railroad rails. These fractures
have the potential to lead to accidents and derailments that
result in considerable loss of life and property. Hence,
regular track maintenance and inspection are required to
guarantee their safety.

In this situation, the railway track crack detection using
Arduino project seeks to offer a solution that may identify
track cracks early on, enabling authorities to take the
necessary precautions to avoid accidents. The project
gathers information from the railway rails and processes it
using a variety of sensors and an Arduino microcontroller.
This project offers a simple, low-cost method of
monitoring the condition of the railroad tracks that is also
effective and reliable. The safety of passengers, staff, and
freight can be ensured by adopting this technology to
lessen the possibility of accidents brought on by track
breakdown.

2. LITERATURE SURVEY

Karthick et al. [I] People use a vanety of modes of
transportation in this world to get from one location to
another. They prioritise using public transportation the
most for saler travel, The transportation departments

inspect the safety measures put in place at the same time.
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In different sectors of mdustry, sedentary employment frequently results in physical discomfort and pain, which lowers productivity. With the purpose of reducing pain
and enhancing wellbeing, a modified pailiauve chair 1s suggested. The chair offers support for the lower back, neck, and shoulders and incorporates on demand
massage and heat ireatment elements. The rescarch on the health advantages of massage and heat therapy is discussed, emphasizing their potential to lessen the adverse
consequences of extended sithing. The adopted design may mcrease productivity and well-being, which would be advantageous to both employers and employees. To
completely comprehend the effect:veness and user satisfaction of this technology, more research is required. Employees can improve their physical well-being while

atwork with the help of this updated ergonomic chair design

KEYWORDS: Sedentary employment, Ergonomic chair design, Massage therapy, Heat treatment, Productivity, Workplace well-being,

INTRODUCTION

Sitting tor extended penods of ume 1s becoming common in fields such as infor-
mation technology. higher education, and management positions. This can result
n physical discomfort and suffering. which in tum lowers productivity. While
designed to support and comfort workers during long shifts, ergonomic chairs
may not always be ablc to fully alleviate the pain and discomfort brought on by
prolonged sitting. In response, we suggest a modified palliauve chair with fea-
wres for on demand heat therapy and massage to reduce pain and enhance physi-
cal well-being.

This review paper examines how the suggested modified palliative chair design
can help sedentary workers. We will go over the research on the health advan-
tages of massage and heat therapy, emphasising how they nught lessen the
impacts of prolonged sitting. We will also look at the difficulties and restnctions
that come with using this technology, such as the price, technical needs, and user
pretferences

Thus redesigned ergonomic chair design has the potential to increase productiv-
ity and well-being, benefiting both individuals and employers, by offering an
affordable option for professionals to improve their physical well-being while at
work Other ficlds that necessitate extended situng, such call centers and finan-
cial nstitutions, may benefit from the proposed design. To completely compre-
hend the effectiveness and user satisfaction of this technology, more research is
required.

LITERATURESURVEY

In thexr study, Mohanty et al [1] provide a comprehensive approach that com-
bines staustics and artiticial intelligence to create industnal or office workspaces
that consider the physical and psychological nceds of employeces, resulting in
greater effectiveness and production. They use measurements from the Bureau
of Indian Standards  conduct a case study on office chair design to cvaluate
their methodology. The authors discover that creating items with the best criteria
can increase customer altracliveness while minimizing user weariness and dam-
age. Workplace settings can be crealed Lo encourage productivity and well-being
by considering the physical and psychological demands of employees.

According o Samad [2], ergonomics is becoming increasingly crucial i boost-
ing efficiency, safety, and comfort in industrial production as technology pro-
gresses. Ergonomics seeks to opumize the interaction between people, tools, and
the workplace, which includes designing tools and equpment to match the
worker’s demands and tailoring the environment to the worker's requirements
Backaches, neck pain, and muscle strains caused by inadequate seating and pos-
ture are major concerns in ergonomics. This can be addressed by creating pleas-
ant and user-friendly workplaces, giving workers with ideal surroundings, low-
cring physical workload, and optimizing working posturcs,

Chandra et al [3], highlights how the advancement of information technology has
resulted 0 the cstablishment of “office ics,” which entails creating
desks, workplaces, and workstations that may be utilised by different persons at
different umes. This includes examining corporate operaions and creating
workstations with furiture, equipment, computer systems, and environmental

aspects in mind. Overexertion and repetitive strain injuries at work underscore
the need for a better understanding of workplace ergonomics and workstation
design, especially in flexible office employment. The paper includes an m-depth
examination of these problems, as well as the development of flewble office
design to reduce ncgative consequences and boost good omes. wihile also
emphasising worker health and safety and analyzing the cribical ergonomic chal-
lenges in office work.

The COVID-19 epidemic has raised demand for ergonomic computer worksta-
tion chairs, as more individuals work from home using computers. According ©
Math et al [4], the global market for these chairs is predicted ta reach $ 29 67 bil-
lion. In response to this desire, the authors created an ergonomuc office char for
laptop users using Indian anthropometric data and Solid Works, with the purpose
of decreasing muscular tension and increasing productivity. A CAD model of the
workstation's parts was created usmg design mputs dernved from common
human traits. This project focuses on laptop users, who have fewer ergonomic
design requirements than desktop users.

Xu ctal 5] emphasize the relevance of employing ergonemic principles (o ana-
lyze human sitting position and dynamic behaviour in current office work. To pro-
duce new design concepts for office chairs that are pleasant, productive, and safe
for human health, extensive research is required. Modern office chairs should be
constructed wath the body's posture m mind to reduce negative health mipacts
while also promoting comfort and productivity The authors recommend that
while designing ergonomic workplace chairs, numerous elements be considered,

including human posture and interactions between people and seats. The authors
illustrate how to develop sate and comfortable workplace chairs by using design
examples that combine ergonomics concepts. By taking these factors o con-

sideration, ergonomic office chaws can increase workplace efficiency while

decreasing the nisk of musculoskeletal issues.

Employees must sit in a supported and comfortable positon in office chaies
because many modern western jobs require them. A study was doae by Roland
Zemp et al [6] to evaluate the precision of objective methods for calculatmg sit-
ung comfort. They discovered a relatonship between users” percerved levels of
comfort or discomtort and office chawr pressure measures, suggesting that pres-
sure readings may provide some mnsight mto how comfortable users are. To com-
pletely comprehend the connection between objective metncs and umgue sithng
comfort experiences, more mvestigation is necessary. The suudy stresses how
important it i to cvaluate office chair ergonomics and design trom both an objex-
tive and subjective standpoint

In their overview of international ergonomics regulations and recommendations
for designing computer workstations, E.H.C. Woo ct al | 7] note the vanatons
and thewr effects on health issucs. To address the acvelerating development of
computer technology and its effects on computer users' health and wellbeing,
they offer arguments and suggestions tor modifications o the current standards
and guidelines. The best praciises for wput devices, visual displays, hghting,
environinental factors, and furniture arrangement and design are suggested in the
article. The authors stress the sigmificance of upholding current ergonomics
porms and recommendations i order W reduce the risk of bealth problems
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Fertilizer Quality Testing Machine Using NPK
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Abstract - This abstract outlines a new machine for testing
ferulizer quality that utlizes NPK analysis to measure nutrient
levels m different types of fertilizers, including granular,
powdered, and liquid forms. The device uses chemical reagents
and oplical sensors to measure the amounts of NP, and K in the
tertiliser samples and calculate those levels. The system
produces quick, automated results that are simple to read and
can be exported for more rescarch. This technology 1s expected
to mmprove the quality control of fertilizers, ensuring that

tarmers can access high-quality fortilizers that meet their
specific nutrient requirements.

Key Words: NPK Sensors, IR-Spectroscopy.

LLINTRODUCTION

Farming is oflen seen as a less technologically advanced
mdustry, and farmers often rely on physical labor to maintan
therr crops. However, many agricultural procedures, such as
fertilization, are not always necessary, and farmers often lack
clear guidance on whether or not to apply them. As a result,
farmers may over-fertilize their crops, leading to economic and
environmental consequences. In actuality, the creation and
application of nitrogen fertilisers is responsible for up to 80%
of agnicultural greenhouse gas emissions, including nitrous
oxide. Tradituonal manual soil testing are not always accurate,
which mught result i fertilisation that 1s either wo much or wo
little

Teralytic’s sensor is a device that addresses this issue by
providing real-time information about soil composition. The
sensor is a meter-long, battery-powercd device with 26 different
sensors that detects NPK levels, pH levels, soil moisture,

temperature, aeration, and temperature and humidity above

© Z023,1JSREM | www.ljsrem.com

ground. Farmers may be able to adopt more environmentally
friendly fertilisation techniques with the use of this knowledge,
thereby increasing crop yiclds as well. By incorporating accessible
technology like the Teralytic sensor into agriculture, food
production can become more efficient and cost-¢ffective, while

also reducing pollution and environmental impact.

2. LITERATURE SURVEY

Potdar er al. [1] and colleagues (2021) suggest that t©
sustainably meet the food requirements of a growing
population, 1t 1s essential to have high-yield plantations that
receive adequate amounts of essential nutrients such as N, P
and K through well-nourished soil. Soil nutrient analysis can be
conducted through both physical (optical) and chemical
(clectrochemical) methods. Optical methods are ideal for
developing portable sensors because they can detect nutrients
in dry soil samples without the requirement for ume-consuming
methods  are

particularly uscful for developing portable optical sensors for

pretreatments.  Inexpensive  colornmetne
the detection of soil macronutrients since they don't require

expensive equipment or sophisticated analysis techmigues.

Aitkenhead et al |2] and colleagues (2011) emphasize the
significance of momtoring soil and crop condions for
sustamnable  agncultural  management.  However,  the
conventional methods of collecting samples and sending them
for analysis can be time-consuming and not practical for guick
decision-making. To address this issue, The James Hutton
Institute's low-cost hyperspectral technology can swiftly assess
the condition of the soil and plants n a field. The tool was tested

out at the Institute's research farm in Balruddery, where spectral
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Abstract:

In this paper, we have discussed about piezo electric materials and its properties which are suitable for
design and fabrication of low frequency applications. In this we have multiple of piezoelectric materals
for the design of low frequency cantilever beam among them some of are here like, ceramic, lead zirconate
titanate, composite material, barium titanate, quartz, pvdf, lithium niobate, lithium tantalate, zinc oxide,
piczoelectric ceramics, among this here we compared two piczo electric materials they are P(VDF-TrFE)
and copolymer such as ZnO and BaTiO3. This process has been done through polarization and annealing.
Iniually the process the process starts by simulation which includes calculation of polarization frequency
of a compared elements, further the characterization of an BaTiO3 and ZnO will be done by oscilloscope
and the fabrication of this materials will done through electrospinning.

Keywords: Piczoelectrical co-polymer P(VDF-TrFE), Cantilever beam, Piczoelectric material, BaTiO3,
Zn0, Electrospinning.

INTRODUCTION

Piezoelectric materials are the materials that may produce electric energy upon application of mechanical
stress. A generally known piezoelectric substance is quartz. The method involves the creation of an electric
charge as a result of the electron's mobility in response to stress.

There are six different types of piezoelectric materials, including single crystalline minerals like quartz,
piezoceramics like lead zirconate titanate (PZTs), piezoelectric semiconductors like ZnO, polymers like
polyvinylidene fluoride (PVDF), piezoelectric composites, and glass ceramics. Moreover, PZT fibres can
be combined with resin to create PZT or macro fibre composites. The mechanical and piezoelectric
properties vary among these distinct piezoelectric materials. Due to the great efficiency of power
generation, PZT material has been used in numerous commercial goods.

Zinc oxide crystallises hexagonal wurtzite and cubic zinc blende in two major forms. Wurtzite's structure
is most stable and prevalent in ambient conditions. On substrates with a cubic lattice structure, adding
ZnO can stabilise the zincblende form. These materials can be used in manufacturing rubber, ceramic
industry. BaTiO3 (BT) was the first polycrystalline ceramic material ever identified that demonstrated
ferroclectricity. As we discussed above, ZnO and BaTiO3 can be used in low frequency applications such
as energy harvesting, cantilever beams, acoustic applications and so on.
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A Review: Intelligent Mobility Solution
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Abstract -~ For individuals, their families, and nations
overall, road traffic accidents result in significant economic
losses. These catastrophes result from treatment costs as
well as lost productivity for those murdered or
incapacitated by their injurics, as well as their families. A
system that can send an SMS alert to the vehicle owner or
loved ones as soon as any symptoms of an accident or that
may cause an accident are recognised has been devised
since road traffic accidents cost nations 3% of their GDP.
In addition, the system archives all readings that occurred
prior to and during the accident so that investigators can
nvestigate the specific causes of the disaster in order to
avoid similar incidents in the future. A GPS tracking
system is created for unintentional monitoring. As soon as
the driver starts the engine, the system starts recording the
events of the corresponding car using a black box recorder.
Together with GPS, a GSM system is used to send SMS
alerts to the famity, ambulance, and police. Arduino and a
number of sensors are used to do this.

Keywords:-GPS technology, GSM, Car black box,
Arduino;

L. INTRODUTION

Currently, road traffic accidents claim the lives of
almost 1.3 million people. There are an additional
20 to 50 million people who suffer non-fatal
injurics, many of whom go on to develop
disabilities as a result of their physical condition.
An increase in the number of automobile accidents
is being attributed to drivers' reckless behavior,
such as driving while intoxicated or fatigued, etc.
Given that, according to investigations, more
people die in auto accidents than in airline crashes,
a black box for a car is built with logical features.
Recording the condition of the car before, during,
and after the collision is crucial for a thorough
inquiry. Research was done to determine the
primary data required for improved accident
analysis and characteristics to be taken into
consideration in order 10 determine what kind of
sensors should be fitted into the vehicle. The place
of the collision, the speed being measured, the
condition of the car's brakes, and its engine are the

© 2023, IJSREM | www.ijsrem.com

key factors taken into account. Black boxes arc a
grouping of numerous distnct  recording
technologics. An "cvent data recorder” is a car black
box. The system makes use of a number of sensors,
including GPS and GSM technology., vibration,
alcohol, temperature, and gyroscope sensors.

II. LITERATURE SURVEY

Antonio et al. [1], this research uses a Raspberry Pi
microprocessor and an Internet of Things meodule to
build and construct a car's black box system. This
system was created using the Raspberry Pi
microcontroller in conjunction with a number of
sensors, such as a GPS, camera, audio, and alcohol
sensor module, as well as signals from the electronic
control unit. Data storage on a secure digital card and
in the cloud were both accomplished using the Wave
share STIM7600G-H 4G module. The findings indicate
that this embedded system is capable of gathering and
analyzing information about GPS, alcohol
concentration, speed, temperature, and other
characteristics. In order to process the stored files, a
graphical user interface was eventually created.
Similar to an airplane's black box, which employs a
particular algorithm to capture every flying detail, this
system records all relevant flight data. As a result,
when necessary, authorities can retrieve the recorded
flight data.

Sangala et al [2] proposed a vehicle-installable
prototype of an Automobile Black Box System. This
prototype's minimal circuit design makes it possible to
build safer automobiles, treat accident victims better,
assist insurance companies in their vehicle collision
investigations, and improve road conditions, all of
which help lower the death rate. Additionally, it
concentrates on keeping track of how you're driving in
real time and records and retains the information
you're tracking in case there's an accident. Every
senser detail is caleulated and kept in memory after the
accident has occurred.

Kiranmayee et al. [3], the purpose of this wireless
black box project is to develop a vehicle black box

system that can be installed in any car anywhere in the
globe. A wireless black box is simply a device that
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