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ABSTRACT

In view of current pandemic covid testing plays a key role in fighting the pandemic. This
project is to design a completely automated contactless covid testing booth system by which
person details is monitored using RFID technology. RFID technology and its makes use of
microcontroller. Here, microcontroller act as backbone of project. The some set of instructions
are dump into the controller with the help of controller memory. When the Micro controller gets
the data from the RFID Reader, Automatically the tag details related to the person along with the
sample collection details will be sent as an SMS along with the test results to the stored mobile
number. The blood oxygen saturation (SpO2) and heart rate of the human body contain much
important physiological and pathological information, so they are important physiological
indexes in biomedical detection.So, the patient heart rate, temperature and oxygen level are
identified by the help of sensor. By using this, we can analyse the patient body condition. The
system also provide both audible and visual alerts using LCD and Buzzer.

Keywords: RFID Reader, Covid, Buzzer, LCD

I.INTRODUCTION

Internet of Things (1oT) is rapidly increasing technology. 10T is the network of physical
objects or things embedded with electronics, software, sensors, and network connectivity, which
enables these objects to collect and exchange data[1]. Things in the lot sense can refer to a wide
variety of devices such as heart monitoring implants, DNA analysis devices etc. These devices
collect useful data with the help of various existing technologies and then autonomously flow the

data between other devices. In this paper, we are developing a system which will automatically
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test the person with covid instantly with contactless testing booth [1] and also we use sensor to
sense the heart rate,temperatureand oxygen level. This project makes use of an onboard
computer, which is commonly termed as micro controller.In this paper, cost-effective l0T-based
system aiming to help organizations respect the COVID-19 safety rules and guidelines in order
to reduce the disease spread is presented[2].

This onboard computer can efficiently communicate with the output and input modules
which are being used. The controller is provided with some internal memory to hold the code.
This memory is used to dump some set of assembly instructions into the controller. And the
functioning of the controller is dependent on these assembly instructions. The design of this
system is very much sensitive and should be handled with care because interfacing RFID reader
and GSM to the micro controller is sensitive[1]. Radio-frequency identification (RFID) was seen
as a prerequisite for the 10T at that point. If all objects and people in daily life were equipped
with identifiers, computers could manage and inventory them. Besides using RFID, the tagging
of things may be achieved through such technologies as near field communication, barcodes, QR
codes, Bluetooth, and digital watermarking. So every small parameter should be given high
importance while designing the interfacing circuit because if we use single sided board then lot
of parts are being used in a small space then it may be difficult to make a single sided board
without jJumping over traces with a cable[1].

ILLEXISTING WORK
COVID-19 is the illness that’s caused by the novel corona virus, SARS CoV-2. While

COVID-19 is mild to moderate most of the time, it can also cause severe illness. There are a
variety of tests that can detect COVID-19. Viral tests, like molecular and antigen tests, can detect
a current infection. Meanwhile, antibody tests can determine if you’ve previously contracted the
novel corona virus. Below, we’ll break down each type of COVID-19 test in greater detail. We’ll
look at how they’re done, when you can expect results, and how accurate they are. You may also
see this type of test referred to as a reverse transcription polymerase chain reaction (RT-PCR)
test ,nucleic acid amplification test (NAAT) reverse transcription loop-mediated isothermal
amplification (RT-LAMP) test. Molecular tests use specific probes to detect the presence of the

genetic material of the novel corona virus.
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To improve accuracy, many molecular tests can detect multiple viral genes instead of just
one. Most molecular tests collect a sample using a nasal or throat swab. Additionally, some types
of molecular tests can be performed on a saliva sample that’s collected by asking you to spit into
a tube .Expect the result at the Turnaround time can vary for molecular tests. For example,
results can be received in 15 to 45 minutes Trusted Source using some point-of care tests. When

samples need to be sent to a lab, it may take 1 to 3 days Trusted Source to receive a result.

Now the testing process involves the following steps

7
L X4

Registering the person name, contact no address manually(Figure 1)

X/
L X4

Taking a swab sample of the person (Figure 2)

X/
L X4

Adding the swab sample number against the persons registered details

X4

Sending the data along with the samples to the lab

*,

*,

+« Manually informing (calling/sms) the patient about the result

Now this is a very long process with a lot of manual steps which can lead to human errors
because of huge amount of samples coming in for testing. So here we propose a system whereby
we automate around 70 % of the manual entry work and allow for a single point and fast covid

testing system using 10T.

Figure 1 Figure 2

111.PROPOSED WORK

With the new system the testing process works as follows:
+ No need for separate registration, the system uses camera for instant aadhar card scan

registration.
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The Test person enters the sample number of the person from inside the booth using provided
keypad.

Then also we use the sensor to take the patient oxygen level, temperature and heart rate for
the medical support.

The system uses speaker to inform patient that his test is done and next person to come
forward.

The data collected by the time is transferred over to Lab using 10T automatically before next
person comes ahead.

The lab incharge can view the no of samples tested in real time and can update sample test
results too on IOT server.

When lab incharge updates test result of a sample, an sms is instantly sent to the respective
person by the system itself.

Thus we fully automate the Covid booth testing process, making it faster, safer and error free
to help fight the pandemic in a better manner (Figure 3).

Figure 3

We use the sensor t re are several metrics related
to cardiac function such as HR and heart rhythm wherein changes in these metrics may be
indicative of COVID-19 infection. Viral illness increases physiological stress on the body
which typically manifests as an overall increase in HR. In many cases of viral infection, an
elevated HR can be detected hours or days before the onset of symptoms so we use the pulse
sensor to measure the heart rate of instant condition of the patient [3].

Many people with COVID-19 have low levels of oxygen in their blood, even when they feel
well. Low oxygen levels can be an early warning sign that medical care is needed.

Respiration rate (RR) is of critical interest in COVID-19 cases due to the severe effects the
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virus can have on the lungs. COVID-19 presents as a lower-respiratory tract infection in most
cases which can cause inflammation of lung tissue, coughing, and shortness of breath .In a
person who has a high likelihood of COVID- 19 exposure, a device that is able to detect
subtle changes in respiratory function prior to the onset of clinical symptoms, such as
shallow respirations, wheezing, and shortness of breath, has the potential to be an effective
tool. Of note, findings by Luo et al. indicated that as many as 70% of frontline health care
workers are testing positive for COVID-19 [3].

+« Temperature sensing device could also be used for fever trackingduring illness and alert

users and medical staff to a dangerousfever or sharp change in temperature [3].

IV.BLOCK DIAGRAM
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Figure 4
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The design can be implemented with following as we no need for separate registration, the
system uses RFID technology for instant aadhar card scan registration details monitoring. The
Test person provides the sample number of the person from inside the booth using provided
RFID tag. The system uses buzzer to inform patient that his test is done and next person to come
forward. The data collected by the time is transferred over to Lab using IOT ESP8266 Wi-Fi
module automatically before next person comes ahead. The lab in-charge can view the no of
samples tested in real time and can update sample test results too on IOT server through Wi-Fi
module. When lab in-charge updates test result of a sample, an SMS using GSM modem is
instantly sent to the respective person by the system itself. Thus we fully automate the Covid
booth testing process, making it faster, safer and error free to help fight the pandemic in a better
manner [1].

This project makes use of an onboard computer, which is commonly termed as micro
controller. It acts as backbone of the project. This onboard computer can efficiently
communicate with the output and input modules which are being used. The controller is provided
with some internal memory to hold the code. This memory is used to dump some set of assembly
instructions into the controller. And the functioning of the controller is dependent on these
assembly instructions [1]. To connect the sensor to this controller to measure the patient heart
rate, temperature and pulse rate randomly.

IV.1.PULSE SENSOR

It is an Open Source heart rate monitor which considered as a PPG device used to
monitor the non-invasive heart rate. It measures the real time heart beats and calculates BPM
with the aid of algorithms implemented by Arduino. The normal operating voltage is +5V or
+3.3V and current consumption of 4mA. The sensor has two sides, one side consists of an LED
with an ambient light sensor and the other side contains circuitry which amplifies the signals and
filters the noise (figure 5) [4]. We use the sensor to measure the body condition due to the there
are several metrics related to cardiac function such as HR and heart rhythm wherein changes in
these metrics may be indicative of COVID-19 infection. Viral illness increases physiological
stress on the body which typically manifests as an overall increase in HR [3].
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Front Side (to Skin) Backside

Figure 5

1V.2.5PO2 SENSOR:

As a SpO2 monitor needs to measure the percentage of haemoglobin with bound oxygen
just within the arterial blood, a manipulation of taking the pulsatile flow and non-pulsatile flow
can be used *. Haemoglobin has a molecule called a “heme” which has the metal iron in it. When
the iron is oxygenated, it becomes red. When the iron is deoxygenated, it becomes a darker red .
Using this statement, the prediction can be made that the more oxygen the blood has, the brighter
the red will be, therefore, a longer wavelength should be produced. Likewise, the less oxygen
there is within the blood, the shorter the wavelength should An experiment was set up to see the
correlation between the wavelength of the haemoglobin within the blood and the SpO2 value
[6].Respiration rate (RR) is of critical interest in COVID-19 cases due to the severe effects the

virus can have on the lungs [3].So we measure oxygen level in our blood using Spo2 Sensor
(Figure 6 and 7).
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Figure 6:Spo2 Sensor With Probe Figure 7:Spo2 Sensor
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IV.3. TEMPERATURE SENSOR

In digital temperature sensors (Figure:8), the sensing elements and sensor-interface
electronics are combined in a single chip. This combination can be very favorable in terms of
standardization of the output signal, accuracy, reliability, possibility of overall calibration, etc.
Such temperature sensors can function in the important intermediate temperature range of 50°C
to 180-C, with high accuracy and high reliability [5].178 Temperature sensing device could also
be used for fever tracking during illness and alert users and medical staff to a dangerous fever or

sharp change in temperature [3] (Figure 9).

Figure:8 Aurdino Digital Figure :9 Temperature Sensor
Temperature Sensor
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V.SIMULATION

The Proteus Design Suite is a proprietary software tool suite used primarily for electronic

design automation. The software is used mainly by electronic design engineers and technicians to

create schematics and electronic prints for manufacturing printed circuit boards.

Product module: The Proteus Design Suite is a Windows application for schematic
capture, simulation, and PCB (Printed Circuit Board) layout design. It can be purchased in many
configurations, depending on the size of designs being produced and the requirements for
microcontroller simulation. All PCB Design products include an autorouter and basic mixed

mode SPICE simulation capabilities.

Schematic Capture:Schematic capture in the Proteus Design Suite is used for both the
simulation of designs and as the design phase of a PCB layout project. It is therefore a core

component and is included with all product configurations.

Microcontroller Simulation:The micro-controller simulation in Proteus works by applying
either a hex file or a debug file to the microcontroller part on the schematic. It is then co-
simulated along with any analog and digital electronics connected to it. This enables its use in a
broad spectrum of project prototyping in areas such as motor control, temperature control and
user interface design. It also finds use in the general hobbyist community and, since no hardware

is required, is convenient to use as a training.

179


https://en.wikipedia.org/wiki/Electronic_design_automation
https://en.wikipedia.org/wiki/Electronic_design_automation
https://en.wikipedia.org/wiki/Design_engineer
https://en.wikipedia.org/wiki/Schematic
https://en.wikipedia.org/wiki/Printed_circuit_board
https://en.wikipedia.org/wiki/Schematic_capture
https://en.wikipedia.org/wiki/Schematic_capture
https://en.wikipedia.org/wiki/Computer_simulation
https://en.wikipedia.org/wiki/Printed_Circuit_Board

)

| ﬁ]iﬂ}} JISET - International Journal of Innovative Science, Engineering & Technology, VVolume 9, Special Issue, May 2022
o ISSN (Online) 2348 — 7968 | Impact Factor — 6.72 | www.ijiset.com
NCISCT-2022

PCB Design:The PCB Layout module is automatically given connectivity information in the
form of a netlist from the schematic capture module. It applies this information, together with the
user specified design rules and various design automation tools, to assist with error free board
design. PCB's of up to 16 copper layers can be produced with design size limited by product

configuration.

3D Verification: The 3D Viewer module allows the board under development to be viewed in
3D together with a semi-transparent height plane that represents the boards
enclosure. STEP output can then be used to transfer to mechanical CAD software such

as Solidworks or Autodesk for accurate mounting and positioning of the board.

VI.CONCLUSION
The existing model presents an Integrating feature of all the hardware components which

has been used and developed in it with Arduino. The Presence of each and every module has

been reasoned out and placed very carefully. Hence the contributing to the best working unit for
“lIOT BASED INSTANT COVID TEST BOOTH AND HEALTH

MONITORING SYSTEM” Secondly, using highly advanced IC’s with the help of

growing technology, the project has been successfully implemented. Thus the project has been

successfully designed ,tested and measured with the patient parameter [1].
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