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Abstract- The rapid spread of corona virus disease 2019
(COVID-19), throughout direct of the human-to-human
interaction makes the virus massively infect humans in all
around the world. Until now, there has not been found the
right way of healing it. This study aims to design of the
intelligent automated quest control system capable for
detecting COVID-19 by the body of temperature. The
method approach was taken applied research, beginning
with determining of the hardware using the ArduinoTM
UNO microcontroller, the MLX90614 infrared
thermometer, the TCRT5000 infrared reflective sensor,
motor driver L293D, the output was displayed on a Liquid
Crystal Display (LCD) screen, interaction control using
Roller Limit Switch and instruction using the C
programming language with Arduino IDE user interface.
The system testing is done by comparing the temperature
sensor readings infrared thermometer versus standard
thermometer. Based on the results of a limited scale trial
of 5 volunteers, an average error of 2.72% was obtained
and the system worked well (opening or locking the door)
in accordance with the temperature limits that had been
set for detecting COVID-19. This research novelty that the
simple and inexpensive design of the device system
prevented and minimize the spread of COVID-19. The last,
limitations of the system not being tested by the experts
and large sample.

Keywords: Arduino™ UNO, MLX90614 thermometer,
TCRT5000 reflective sensor, Motor driver
L293D

I. INTRODUCTION

The World Health Organization (WHO) identified
corona virus (COVID-19) could infect animals and
humans through direct interaction of the face, which was
first discovered in China, Wuhan Province around the
end of December 2019 [1-4]. The virus as a new virus
which was then called CoV-2019 or better known as
COVID-19 in February 2020 [5]. The rapid spread of
COVID-19 through direct human-to-human interaction
makes the virus massively infect humans throughout the
world [6]. Data released by WHO in 2020, explained that
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more than 10 billions of the world population were
infected with COVID-19 and spread in 216 countries [7].
The COVID-19 include high body temperature, dry
cough, sore throat, diarrhea and fatigue [8,9]. The initial
temperature condition of humans with high fever ranging
from 38° - 39°C lasts for 5 days, has a dry cough for 7
days, and the breath indicator from both lungs sounds
harsh [10]. In certain conditions, some infected people
do not show these symptoms. COVID-19 disease is very
dangerous for people who are in the range of more than
45 years and have a history of serious illness, although
about 80% of people infected with COVID-19 can
recover without special treatment [11-12].

The opinion [13], in terms of applied scientific
technology such as engineering or information,
communication and technology, it has the potential to be
a rational strategy for controlling and detecting the
spread of the disease. Research was conducted [14-15]
offers an approach to using digital technology devices
(internet of things/loT) as an effort to detect and
diagnose the symptoms of the virus early. The study was
conducted [16] built a real-time based medical system
that was connected to the internet. Research by [17-21],
have developed the artificial intelligent technology. The
idea [22-23] made x-ray technology based on artificial
neural networks and CAAD models. According to [24]
have proposed virtual-based telecommunication
medicine. In accord with [25] have developed medical
image processing technology based on machine learning.

All countries in the world until now have tried to find
and develop vaccines or anti-serum that are effective for
the treatment of COVID-19, but have not shown optimal
results. Therefore, it is necessary to apply a technique
that is able to reduce and sever the spread of COVID-19
such as maintaining human interaction, using
disinfectants, maintaining hygiene by washing hands
with soap, maintaining healthy and fit body conditions
and reducing the number of people in house, one
space/hall, so human crowed control occurs. The places
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like malls, supermarkets, markets, schools, places of
worship and places of public service become the center
of ongoing interaction, because human economic and
social activities must continued. In these places
violations often occur because they are not disciplined in
followed health protocols, so that infected people can
enter and possibly infect others who are in the space. In
the other side, several researchers have been designed of
intelligent automated control systems COVID-19, but
they need to expensive method include high cost and
high sensitivity, see the articles [34-36].

This is a challenge that must be found a solution to
prototype of design an electrical assisted of intelligent
devices that could be control the open or close of the door
automatically, simpler and inexpensive. The security
system alert automated visitor control, capable to
detecting and diagnosing COVID-19 based on body
temperature, and limiting the number of visitors in the
home and others public services based on using the
Arduino™ UNO microcontroller, the MLX90614
infrared thermometer, the TCRT5000 infrared reflective
sensor, motor driver L293D, the output was displayed on
a Liquid Crystal Display (LCD) screen, interaction
control using Roller Limit Switch and instruction using
the C programming language with Arduino IDE user
interface.

The rigid of this paper: Section 1 prepare a
introduction and a short of the literature review; Section
2 a brief explicated of the methodology; Section 3
provide results and discussion; and the last Section 4
produced a conclusion.

Il. METHOD

This section explains the schematic of the block
diagram (research method) that case out with an

approach beginning with determining hardware using the
ArduinoTM UNO micro- controller, MLX90614 is the
digital non-contact infrared thermometer sensor,
TCRT5000 is the infrared reflective sensor units system,
motor driver L293D, 12V DC Motor, Roller Limit
Switch and the output is displayed on a Liquid Crystal
Display (LCD) type screen. The instruction control
system, using the C programming language with
Arduino IDE user interface. The intelligence visitor
control system consists of 3 main components namely
the input system, the data processing and finally the
output device system. The diagram block of the hardware
intelligent quest control system shown in Fig. 1.

A. Diagram Block

This type of infrared thermometer uses MLX90614
which is a non-contact sensor to measure temperature
with high precision with a low working voltage has a
temperature range that can be measured between -40°
and 125°C, must be compatible with the Arduino™ UNO
microcontroller [26-27]. To detect the number of visitors
using the TCRT5000 sensor which is an infrared-based
reflective (IR) sensor that can be used as a limit switch
[30-31], the LCD is used to display the body temperature
output that will enter the room and display the number of
visitors who are in the room.

B. The Hardware Specifications

The brain control system units uses Arduino™ UNO
which is integrated between a series of components to
create a stand-alone interactive object. The user
interfaced with  the Integrated  Development
Environment (IDE) is open source, so that it can be used
freely. IDE is a special application program that is able
to run on the computer systems by utilizing the C
programming language to make the coding of the
instruction to the system [32-38]. Table | provides of the
hardware specifications.

Fig. 1 Diagram block
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TABLE |
THE HARDWARE SPECIFICATIONS

COMPONENT SPECIFICATION
Arduino UNO
Temperature Sensor MLX90614
LCD Display 1602 12¢ LCD
Infrared Sensor TCRT-5000
Motor Driver L293D
Switch Roller Switch
Motor 12V DC Motor

C. Flowchart System
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The prototype of hardware component specification
has their respective work functions. Each device will be
arranged according to the work unit. Arduino™ UNO is
the main system unit as a circuit that works to receive
input data from temperature sensors, infrared sensors
with motor drive. The temperature sensor works to
obtain body temperature data and then forwarded to the
other sensor. Data is saved to the temporary memory
system on the processing unit. The results of data
processing is displayed via the LCD screen. The door
will open if the specified conditions was fulfilled. The
intelligent automated visitor control system of the
flowchart, shown in Fig. 2.
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Fig. 2 Flowchart system

A quest who will enter the mall or other crowded
places must pass the infrared temperature sensor. The
temperature data obtained from the sensor will be
compared with the temperature limit that has been set, if
the visitor’s body temperature is less than 37°C it is
believed to be not infected with COVID-19 then the door
will open. If, the number of visitors who have been in the
room is less than the capacity that has been determined.
If otherwise the detected body temperature is more than
37°C then on the LCD screen will display a notification
that the visitor may not enter even though the number of
visitors in the place were less from the capacity of the

building. If, the number of visitors meets the capacity, a
notification will appear on the LCD screen that the
capacity of the room is “Full”. The number of visitors
who are in that place will decrease, if there are visitors
who pass the IR sensor (located at the exit).

I1l. RESULTS AND DISCUSSION

The circuit schematic is a diagram block consisting of
a series of blocks connected by lines describing detailed
but concise hardware creation and planning diagrams
that can be viewed and analyzed from the circuit scheme
image. The analysis begins with a power supply, which
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serves as a supplier of electrical voltage sources. The
analysis is continued by decrypting the working principle
of each tool that can be read from its specifications, price
and ease of connection with other devices. The design
drawings of the visitor control system circuit scheme
shown on figure 3. The design circuit scheme for
intelligent automation of visitor control systems in the
era of COVID-19 is a prototype or blueprint that is
carried out to obtain the desired objectives. Aspects that
have been thought of such as ease in purchasing
hardware components and testing are pursued at a low
cost but do not reduce the maximum results and are
available in local and international markets.

Based on the circuit schematic design, it’s described
that the controlling of the processing data unit system to
the body temperature and visitors function as the main
circuit. The Arduino™ UNO processor is in the center of
a series of systems connected with MLX90614 and
TCRT5000 sensors. The body of the temperature sensor
and visitor control have included in the detection system.
When all devices are working as expected, the body
temperature output and the number of visitors will be
displayed on the LCD screen. This is of an alert or
notification to visitors that the condition of his/her body
meets the criterion that has been set or vice versa and also
at the same time as a warning to the visitors who are
inside the home.

Arduino™ UNO is multi platform device for any
operating system Windows, Linux and the other’s based

on Integrated Development Environment (IDE) interface.

The IDE is java based software that has been specifically
prepared to give commands. Java has loaded modules
that are equipped with C and C ++ libraries which are
usually called wiring (Fig. 4). Wiring is used for setting
input, conditioning and output commands. C
programming code have done in the text editor and the
written program is called the sketch [39]. The following
C programming code snippets for library declarations, to
open the door.

Before the results were obtained, the limited scale test
of 5 volunteers was required to design the circuit scheme
by analyzing all the devices used. This is done to obtain
an initial assessment, that all hardware according to the

specifications of its working principle and the need for
use between tools are one against another. Then also to
obtain proof that the system has had the right
performance so that it is easy to make circuit repairs to
the tool that experienced connection failure. The analysis
begins with the design of the circuit scheme by checking
the match of the circuit images per block of each tool so
that no hardware installation errors occur, as already in
the circuit scheme concept image. The assessment is
proof and ensures that the overall design of the circuit
scheme image is in accordance with the desired
objectives. Testing of prototype performance was
conducted by comparing the results of the prototype
temperature readings with infrared-based thermometers
that are commonly used by the public. The readings
results of the two sensors (both) are shown in Table II.

From the test results using 5 samples, the average
error between the temperature reading of the prototype
and the standard thermometer is around 2.72%, these
results indicate that the performance of the prototype is
very good. In general, this control system will work if the
detected temperature ranges from 36°-37°C, when the
temperature is detected by the temperature sensor then
the system will check the number of people who have
been in the room (indoor), if the number of people in the
indoor has not reached the maximum number then the
motor will be active and the door will open and the
system will release data on the number of people who are
in the indoor, if the number of people has met the
maximum number or the detected temperature exceeds
the set temperature then the door will not open, the LCD
will display a notification according to the conditions
that occur. When people who are in the indoor want to
get out then they have to pass through the infrared sensor,
when this sensor is passed then the door will open and
the system will reduce the data on the number of people
in the indoor. From the trial it appears that when the
temperature is above 37°C the door is not open,
temperatures of 36° - 37°C are active and below 36°C are
not active, meaning that when the selenoid door lock is
active, the door can be opened and when it is not active
the door cannot be opened.

TABLE Il
THE RESULTS OF COMPARISON

Input Temperature (°C)

0
Sample Prototype Thermometer Infrared Error (%)
1 36,2 36,5 2,74
2 36,8 36,6 2,73
3 36,5 36,4 2,74
4 37,1 36,8 2,72
5 374 37,3 2,68
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Fig. 3 The circuit scheme

include=wire h=

include=Adafruit MILX20614 h>

include=LiquidCrystal h>

//input data temperature

Temperature_in = mlx read AmbientTempC();

//compared the data

If(temperature_in >=36 && temperature in <=37)

{

/[ temperature normal

openthedoor();

while(digitalRead(ir_in}=LOW) {}

Nmax ++;

elseif (temperature_in =37)

//temperature abnormal

showmessage();

I(digitalRead (ir_in) —HIGH)
{

//human go out from area

openthedoor();
Nmax-—;

¥

Fig. 4 C programming code snippets

V. CONCLUSION

The designed is a process that has been prototype in
the detail and specifically in the manufacture of tools, so
the end of the result was finished in accordance with the
blueprint. The design consists of making block diagrams
and circuit schematic and specifications of the tools used.
According to the explanation on the results and
discussion, it can be concluded that the design of the
intelligent quests control system automation in the

COVID-19 era was able to achieve the desired goal of
detecting COVID-19 based on body temperature and
limiting the number of people indoor, and others public
services. This research shows that the simple and
inexpensive design of the device system prevented and
minimize the spread of COVID-19. The implementation
and feasibility of the system is indeed untested by the
experts, and large the sample, that will be the focus of
further research.
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