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ABSTRACT 
Daily monitoring of symptoms of high fever and contact tracing are the main steps in early detection of COVID-19 
transmission. A person who is suspected of being infected with COVID-19 with symptoms of a high fever based on a 
record of his body temperature scan, must as soon as possible get activity surveillance. People with high fever symptoms 
should get detailed supervision regarding their movement so as not to pose a more severe risk. This study offers a non-
contact human body temperature scanning technology without touching the skin, along with the ability to remember the 
identity of a person with high fever symptoms and the ability to trace his position immediately after the scan occurs. 
This feature is attached to a digital thermometer prototype that works on multi-platform operating systems. In addition, 
this technology is able to remotely distribute internet-based temperature scans using the WhatsApp social media 
network. Based on the results of trials that have been carried out on scanning human body temperature, this thermometer 
has worked as expected. The results of the temperature scan by the MLX90614 sensor which work in conjunction with 
Arduino and SIM900, have been able to send temperature data to the WhatsApp application. We have developed a 
regression formula for an additional treatment in the calibration of temperature measurements. The time required for 
the process of sending temperature data from the MLX90614 sensor to the WhatsApp application on the smartphone 
varies from 1 to 3 seconds. 
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1. INTRODUCTION  

Tracking people with high fever must be done 
systematically to detect cases of transmission during the 
COVID-19 pandemic. This effort is taken in the context 
of health surveillance measures for early detection of 
infection symptoms. The surveillance team must be able 
to quickly find suspected patients who need to be 
supervised, contact tracing and follow-up reporting to the 
COVID-19 response task force as soon as possible [1]. 

Body temperature scanning can be done by measuring 
the temperature on the skin surface and core body. Both 
types of measurement methods use different temperature 
data collection techniques. Measurement on the skin 
needs to place the sensor on the surface of the skin to 
sample the temperature data on the skin surface. 
Meanwhile, the measurement of the core body 
temperature is done by implanting the sensor into the 
stomach to read the temperature directly from the body. 
The sensor that can be used for temperature measurement 

on the skin surface is the LM73 sensor which works in 
conjunction with an aluminum to scan the heat flux from 
the body [2], while the TMP112 sensor can be used for 
measuring the core body temperature [3]. 

Core body temperature measurement is normally 
performed using a tiny-sized thermometer based on nano 
technology. Nanotechnology allows a thermometer to 
work together with telecommunications equipment to 
transmit the scanned data out of the body. The data is then 
captured by smartphones and computers as collectors and 
collectors of scanned data [4]-[10].  

The data transmission modules that are often used to 
deliver data packets over long distances are the RF, UHF, 
ZigBee, and Bluetooth modules [11]-[15]. Sometimes 
this transmission module also uses an embedded wireless 
internet network based on ARM [16]. The transmission 
of data packets is delivered to the receiving module 
through a series of addressing protocols [17]. In a further 
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technical aspect, this packet transmission requires a 
cooperative strategy [18]. 

However, the aspect of sensor packaging and a small 
container coupled with the integration of communication 
equipment has not yet become the main function aspect 
required in a thermometer when it is used to scan a human 
body temperature during the current pandemic. The issue 
of size becomes the second aspect of consideration 
considering that even though the dimensions are small, 
the thermometer must still scan contactlessly in order to 
reduce the potential for droplet attachment in measuring 
instrument. 

This research offers an effective technology that can 
be used to scan the body temperature of people with fever 
symptoms during the current pandemic. This technology 
is manifested in the form of a non-contact temperature 
scanning feature that is implanted in the thermometer. 
This thermometer works in a sophisticated way 
considering that it also includes the ability to track the 
whereabouts of people who have undergone a 
temperature scan by it. This sophistication is shown in the 
ability to recall the identity of people with high fever 
symptoms and the ability to trace their position 
immediately after the scan occurs. Thus, it is hoped that 
this technology will make it easier for the surveillance 
team to carry out daily monitoring, especially in the 
aspect of monitoring and monitoring body temperature as 
a vital sign of human health. 

2. METHOD 

This research has undergone a series of trials to 
investigate the performance of the thermometer 
prototype. The test was carried out by scanning the 
human body temperature. Selected a number of data 
samples taken from one man, one woman and a 2.5-
years-old girl. Each respondent was arranged not to be in 
activities with strenuous physical activities, to just sit and 
read or watch television. 

Monitoring of body temperature in these two 
scenarios is carried out in a 9 m2 closed room with an air 
conditioner. Each temperature sample was taken at 
intervals of about 4-5 minutes. The number of samples 
taken was 10 data for each volunteer. The time for taking 
the temperature starts from 22.00 to 24.00 WIB. In 
addition, along with taking temperature data from this 
prototype, temperature data was also collected using a 
beurer FT 65 thermometer from [21]. This thermometer 
is used as a comparison instrument because it is a clinical 
thermometer which is usually used to scan human body 
temperature. 

These sample data are then analyzed to measure 
device performance. The process of taking temperature 
data is carried out by several electronic devices 
configured as described in Figure 1. 

 

Figure 1 Device configuration of temperature scanner and location tracker  

Based on Figure 1, the temperature data that has been 
scanned by the MLX90614 sensor will be forwarded to 
the SIM900 module. This module is connected to 
Arduino to forward temperature data to the gateway 
server. The SIM900 module communicates with Arduino 

via the RX and TX pins using the 9600 baudrate serial 
data communication protocol. Figure 2 describes in detail 
the MLX90614 sensor circuit scheme, ultrasonic sensor, 
LED, buzzer and SIM900. 
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Figure 2 Circuit Scheme of Temperature Scanner and Location Tracker 

The body temperature sample taken in this trial is the 
temperature around the forehead in the face area. 
Sampling was carried out with a sampling frequency of 1 
sample per 100 milliseconds. In addition, there are three 
other devices integrated into the Arduino circuit: an 
ultrasonic sensor, a buzzer and a LED light. These three 
devices work as distance guides when placing the face in 
front of the MLX90614 sensor. The adjustable reading 
safety distance is about 5 cm, as explained in [19][20]. 

Furthermore, an experiment was carried out by 
sending temperature sample data to the gateway server 
by SIM900 by utilizing GPRS services. This server is 
accessed via the URL www.sarangsemut.online. Data 
transmission to the gateway server uses the cellular 
network operator Telkomsel and AT Command as the 
basis for the instructions. If this initiation is successful, 
the HTTP GET Request initiation process will also 
proceeded. This process uses TCP and HTTP as data 
communication protocols which are executed by Arduino 
and SIM900 using AT Command HTTPACTION, 
HTTPPARA and HTTPREAD. 

HTTP GET Request plays a role in distribution to 
data storage terminals. In this experiment, the gateway 
server communicates with the WhatsApp API to send 
messages to the WhatsApp network application as a data 
storage terminal. The WhatsApp API used in this sample 
test is the subscription API from https://chat-api.com/. 
Also, the Telegram application is used as a comparison. 
The Telegram API can be obtained after registration via 
BotFather Telegram. 

The data arrived on these two social media is in the 
form of messages which is stored in the messaging box. 
The message sent is a narrative sentence containing the 
temperature data from the scan and a recommendation to 
report the whereabouts of the message recipient. This 
reporting is embedded behind the URL link 
www.sarangsemut.online/sensor/KirimLokasi.php. 

Clicking on this URL link will trigger the process of 
identifying the latitude and longitude of the GPS sensor 
in the message recipient's smartphone. This identification 
requires using the Geolocation method in HTML 5 to 
activate the ask for location feature in the browser. After 
this request is approved, then this latitude and longitude 
data will be sent to the gateway server for marker 
determination in Google Map. 

The use of Google Maps must use the Google + API 
and Google People which can be obtained by subscribing 
through the Google Cloud Platform at the URL 
https://console.cloud.google.com/. The data used through 
this API is a google account profile read through the 
profile.getEmail () and profile.getName () functions 
which describe the email address and username of the 
google account. Until this phase, the position of the 
message recipient has been traced and is ready to be 
installed on the google map. 

Finally, a number of testing processes are carried out 
to see the performance of the device. The test process is 
testing the initiation of the GPRS service, IP request and 
HTTP GET Request to send messages from the gateway 
server to the smartphone. Then, testing the generation of 
latitude and longitude data and embedding a marker on 
the google map after testing the authentication of the 
google account by the message recipient is successful. 

3. RESULT AND DISCUSSION 

The results of this prototype hardware assembly are 
shown in Figure 4. Installed on this device a 9 V dc 
battery as a voltage source. This battery has been able to 
turn on all electronic components in this prototype. Thus, 
triggering the GPRS service registration process and IP 
request to be able to connect to the internet network. The 
time needed for the registration process to get IP on this 
prototype is 8 seconds as described in Table 1. 

Advances in Engineering Research, volume 203

41



 

 

Table 1. Service Activation Experiment Result GPRS and IP Request 

No Instruction Description Answer Reply Time (ms) 
1 AT+CREG=1 Entering cellular network OK 1000 
2 AT+CGATT=1 GPRS Service Initiation OK 1000 
3 AT+CIPSHUT GPRS Service Deactivation SHUT OK 1000 
4 AT+CIPMUX=0 Single IP connection Initiation  OK 1000 
5 AT+CSTT="internet" APN Telkomsel Initiation OK 1000 
6 AT+CSTT? Confirming APN  +CSTT: "internet","","" 1000 
7 AT+CIICR Starting GPRS connection OK 1000 
8 AT+CIFSR IP request 10.16.214.187 1000 

We have also succeeded in conducting the process of 
scanning the human body temperature. Interestingly, in 
this trial, it was found that the data from the MLX90614 
sensor was not entirely the same as the data generated 
from the Beurer and UT320D thermometers. This 
difference is very striking and it seems that the 
MLX90614 sensor needs additional treatment. This 
treatment is carried out so that the thermometer is 
standardized by the clinical thermometer used to scan the 
human body temperature. In this case, we carry out a 
regression process to make this thermometer able to catch 
up with the performance of the beurer's thermometer 
when scanning. Based on the experimental data obtained, 
the regression equation that can be made for this 
thermometer prototype is in formula (1). Figure 3 
describes the details of the scan data distribution results 
and the graph of the regression equation. 

𝑌 = 22,09050511 + 0,44521165𝑋               (1) 

Where: 

Y = final Temperature Value (°C) 

X = the measured temperature from sensor mlx90614 
(°C) 

This data is then sent via WhatsApp and Telegram. 
The format of the message that appears on both social 
media is shown in Figure 4. In every social media, 
information on the temperature of the scan has been sent 
as well as a link to report the position. After clicking, the 
results of the formula position reporting are shown in 
Figure 6.c. From this image, the latitude and longitude 
data and the verified Google account authentication 
button is shown. 

 

Figure 3 Graph of Regression Equation 

Additionally, there are some slowdowns in the time 
when the messages are send to social media. In particular, 
when the data must be entered into the telegram. There 
are three classifications of time intervals that are read, 
namely: 1, 2 and 3 seconds. These three intervals were 
reviewed based on the customary length of data 
transmission. From the experimental data obtained, the 
9th and 10th experiments recorded an interval of 3 

seconds, for data entering the telegram. Typically, this 
interval is only about 1 second for the best time and 
around 2 seconds as the most frequent interval. From this, 
we argue that there have been 3 time-lapse classifications 
that cause the queue length to occur, namely the fast, 
average and longtime which quantitatively refers to these 
three groups of delays. Figure 5 illustrates the time 
interval classification data presentation. 
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Figure 4 The display of inbox message in application (a) WhatsApp (b) Telegram (c) Maps Location of message 
receiver 

 
(a)  

 
(b) 

Figure 5 (a) Classification of the time interval for sending messages (b) An interval of 3 seconds when sending 
messages to telegram 
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4. CONCLUSION 

This research has succeeded in making appropriate 
technology that can be used to support the COVID-19 
surveillance process, in the form of a thermometer that is 
integrated with internet networks and social media. With 
the non-contact temperature scanning feature and 
location tracking using Geolocation technology based on 
HTML 5, it is hoped that this will make it easier for the 
surveillance team to track the position of people with 
high fever. Special attention is needed regarding the 
performance of this thermometer when the data 
transmission process leaves the gateway server until it 
reaches the WhatsApp application on the smartphone. 
However, this situation does not interfere with the 
important role of Google Cloud Platform API, WhatsApp 
API and Gateway Server in providing remote data 
transmission channels based on HTTP and TCP / IP. 
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