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Abstract: Advances in technology allow sports equipment to become
Fremtoed] . € e AT more efficient, easier to use, and have more use value. One of the
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obtain because the price is expensive and the diameter is still 22 cm,
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Email: yohandti@fmipa.unp.ac.id (RFID) sensor is used to detect the identity code of the intended
athlete. The output of the tool appears on Google Sheets and in the
Android application to make it easier to record scores for the superior
accuracy of paragliding athletes. The type of research used is
engineered research, namely research that applies knowledge in the
form of tool design or design. The direct result of the research is the
measurement of the heart rate score and the identity code of the
paragliding athlete and for the indirect measurement results in the
form of the accuracy of the electronic pad device is 1 and the accuracy
of the tool is 1. Based on the results of its accuracy and precision, this
electronic pad tool is suitable for measuring landing accuracy scores
and paragliding athlete identity codes.
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1. Introduction

Aerospace sports began to develop in Indonesia after the proclamation of independence of
the republic of Indonesia on august 17, 1945, namely with the existence of aeromodelling, kite
flying, and motorized aircraft associations [1]. One of the aerospace sports that is very beneficial
for the strong mental development for Indonesia's young generation is paragliding [2]. Paragliding
appeared in Indonesia in 1990 which was marked by the establishment of the Mount Merapi plunge
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group in Yogyakarta in January 1990. at that time, paragliding was better known as mountain
waterfall [3]. Paragliding is a sport that already has achievements at both national and international
levels [4]. Paragliding sports with competitive objectives include landing accuracy (ktm), xc (cross
country) and rtg (rice to goal) [5]. The tool used to measure the accuracy score of paragliding
landing in the competition is an electronic pad. this electronic pad has a dead center which is a 0
m coordinate point as a reference for the accuracy score for landing paragliding athletes [6]. The
calculation the accuracy of landing is calculated from the first footstep that steps on the pad on the
ground. The best value is the closest distance to the zero point [7].

Advances in technology and growing digitization have changed the role of technology in sports
in the last two decades. Due to the limitations of human performance to reach the limits of the
future it will be increasingly dependent on technology [8]. Advances in technology will have an
impact on sports in the future [9]. These technological advances have given rise to many new ideas
in the world of sports. Technological advances allow exercise equipment to be more efficient, easier
to use, and have more use value [10]. Technology in sports is able to support the hard work of
athletes from an early age. Athletes will be able to prepare themselves early and be able to face
various forms of competitive challenges, through a combination of athlete talent and scientific
technology [11].

The tool used to measure landing accuracy scores in competitions is an electronic pad. This
electronic pad has a dead center which is a coordinate point of 0 m as a reference for paragliding
athletes' landing accuracy scores. The calculation for landing accuracy is calculated from the first
foot that steps on the pad on the ground. The best value is the closest distance to the zero point
(Mega Pinayung, 2019). However, this tool still has shortcomings. First, this tool still uses a cable
as a connection between the paragliding landing platform and the scoreboard. Second, this tool
still has a diameter of 22 cm, where if the paragliding athlete lands at a distance of >22 cm from
the dead center, measurements will be taken manually, namely using a meter, thereby reducing the
accuracy in the measurement. For this reason, in this research a tool will be created that can detect
the athlete's identity code and the athlete's landing accuracy score and increase the diameter of the
tool to 100 cm.

By utilizing this technological advancement, an electronic pad will be designed using a push
button as a detector. A push button is a simple switch that functions to connect or disconnect an
electric current [12]. The push button work system is a device that connects the flow of electric
current when the button is pressed and when the button is not pressed the switch will return to
normal conditions [13]. Push buttons will be installed in parallel in the device to detect the
paragliding athlete's first step on the electronic pad. Meanwhile, in this study the sensor used is a
Radio Frequency Identification (RFID) sensor. RFID technology consists of a reader and a tag to
identify objects emitted by radio waves [14]. The tag receives information from an object and then
sends it to the reader [15]. This RFID will be installed outside the electronic pad circle and on the
athlete's shoes will be installed an ID card containing the athlete's identity code. Thus, the jury can
see the accuracy score of paragliding landing along with the athlete's identity code on the website
page easily. The advanced technological advances nowadays, the display of measurement results
from the tool is not only a display on the Liquid Cristal Display (LCD) but can already be based
on a smartphone, namely by utilizing Internet of Thinks (IoT) technology [16]. One of the

Journal of Experimental and Applied Physics, Vol. 1, No. 2 (2023) 2



Wiranda et al.

advancements in connectivity technology is the Internet of Things (IoT). IoT has gained popularity
in many fields over the last decade [17]. IoT technology can display measurement results on a
website. Website-based displays can make it easier for people to see the data from the measurement
results of a tool, namely the user does not have to come to the location of the tool to see the results
of the measurements. Based on the description that has been explained previously, a research has
been conducted with the title "Design Pad Electronic to Measure the Accuracy Score of Paragliding
Landing Based on the Internet of Things (IoT)". As the title implies, the measurement results will
be displayed on the website page and then the data is stored in a database.

2. Materials and Method

This research includes engineering research. Engineering research is research that applies
science in the form of design or tool design. Engineering research is directed at designs that meet
predetermined specifications [18]. The data obtained in this study are the accuracy scores of landing
paragliding athletes and the identity code (ID) of the paragliding athletes who landed. The accuracy
score for landing paragliding athletes is obtained from the paragliding athlete's first footing on the
push button while the athlete's identity code (ID) is obtained from the RFID sensor. The geometric
arrangement of the electronic pad system can seen in Figure 1.
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Figure 1. Block Diagram Electronic Pad Design

Based on Figure 1 RFID is used to determine the ID of the paragliding athlete who landed
and the push button is the sensor used to get the landing accuracy score obtained by the paragliding
athlete. These two sensors will be connected to the ESP32 microcontroller. With the help of Wiki,
the data that is read by the sensor and has been processed by the ESP32 microcontroller will be

Journal of Experimental and Applied Physics, Vol. 1, No. 2 (2023) 3



Wiranda et al.

sent to a website that is already connected to the database. Furthermore, the paragliding athlete ID
data and the accuracy score of paragliding landing will be displayed on the google sheet.

The process of measuring the score along with the athlete's identity code begins by pressing
the on/off button on the switch. The next step is to connect the device to a WiFi network. The
function of WiFi here is as a means for sending measurement data to the website. After connecting
to the Wili network, it will be checked whether the connection process is successful or not, if
successful, the buzzer will sound once and if it fails, the device will continue to try to connect to
the Wili network. Furthermore, the tool will be pressured or stepped on so that one of the push
buttons is in a high condition. When detected, the buzzer will sound until the ID card is scanned
on the black box of the tool. After the 1D card scan is successful, the buzzer will turn off and the
measurement data will be sent directly to the website and appear on the Android application.

3. Results and Discussion

Performance specifications are specifications related to the performance of a tool. The
performance of a tool is related to the basic capabilities of the tool. The basic capabilities of this
electronic pad are the ability to read the landing accuracy scores of paragliding athletes, the ability
to read the identity codes of the athletes who landed, and the ability of the website to display data.

[} s @
.«

Figure 2. System circuit pad electronic

The design in Figure 2 is to determine the performance of the system so that the tool can work
propetly. RFID has 7 pins connected to the ESP32 microcontroller, the first Vce pin as a +3.3 volt
voltage source is connected to the ESP32 microcontroller 3V3 pin, the second GND pin is
connected to the ESP32 microcontroller GND pin, the third RST (reset) pin is connected to the
ESP32 microcontroller GPIO4/D4 pin. , the four MISO pins are connected to the GPIO19/D19
pins of the ESP32 microcontroller, the five MOSI pins are connected to the GPIO23/D23 pins
of the ESP32 microcontroller, the six SCK pins are connected to the GPIO18/D18 pins of the
ESP32 microcontroller, and the seven SDA pins are connected to the GPIO5 pins of the ESP32
microcontroller. The buzzer can be directly connected to the ESP32 microcontroller, the positive
pin on the buzzer (which is green) is connected to the GPIO13/D13 pin of the ESP32
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microcontroller and the negative pin on the buzzer (which is black) is connected to the GND pin
of the ESP32 microcontroller. The push button also has two legs, namely the positive leg and the
negative leg. The negative pins of all push buttons are connected to the GND pin of the ESP32
microcontroller, while the positive pins of each push button are connected to pins GPIO15,
GPIO25, GP1026, GP1O27, GPIO32, and GPIO33.

The pad electronic tool consists of several electronic components. The pads are made using a
plywood board as a basis for assembling components and as a cover for a series of equipment
components so that the athlete's footing does not directly touch the push button. The plywood
board for assembling the components is made into a square with a length of 1 meter and for the
tool cover it is made like a circle with a diameter of 1 meter. The circle with a diameter of 1 meter
will be divided into 5 parts, with a diameter of 20 cm per circle. On a 1 meter circular pad there are
85 push buttons which are divided into several parts. The arrangement of the push button
installation is shown in Figure 3.

Figure 3. Circuit push button

The other components are placed in a black acrylic box measuring 15 cm x 10 cm. In the black
box there is a series of ESP32 Microcontroller, RFID, switch, buzzer, battery and battery charging
module. The ESP32 microcontroller serves as a place to enter a program that will send data via a

WiFi connection to Google Sheets. The circuit in the black box can be seen in Figure 4.
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The performance specifications of this electronic pad device consist of all the output parts of
the IoT-based electronic pad device. The results of this tool are connected to a google sheet which
is then connected to the android application. The data read by the google sheet will also be linked
to the android application, so that it can see the results of the landing accuracy score and the
athlete's identity code remotely using the internet network. The Android used must be connected
to the internet with a stable connection and this is what is called the Internet of Things (IoT)
system. The results of the development of the electronic pad can be seen in Figure 5.

Figure 5. Pad electronic Development

The design specification starts from testing the push button and the push button output
voltage. When the push button is footed, the output status is High, while when there is no footing,
the push button status is Low [19]. The status of High and Low push buttons indicates that each
paragliding athlete does not have to hit all the push buttons to be able to calculate the score, the
most important thing is that if someone is hit, a landing accuracy score will be obtained. The push

button output voltage can be seen in Figures 0.
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Figure 6. Output Voltage when push button low and high

When the push button is pressed by the paragliding athlete's shoes, it will produce a high status
with the output voltage equal to the input voltage and when it is not pressed the push button will
return to a low condition with zero output voltage. Furthermore, the accuracy of the electronic pad

tool can be seen in Table 1.
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Table 1. Accuracy data

Footing Score on pad electronic Accuracy
Position ~ Score 0 Score 1 Score2  Score3  Score4  Score5 Score 6
0° 0 1 2 3 4 5 6 100%
30° 0 1 2 3 4 5 6 100%
60° 0 1 2 3 4 5 6 100%
90° 0 1 2 3 4 5 6 100%
120° 0 1 2 3 4 5 6 100%
150° 0 1 2 3 4 5 6 100%
180° 0 1 2 3 4 5 6 100%
210° 0 1 2 3 4 5 6 100%
240° 0 1 2 3 4 5 6 100%
270° 0 1 2 3 4 5 6 100%
300° 0 1 2 3 4 5 6 100%
330° 0 1 2 3 4 5 6 100%

In Table 1, it can be seen that the accuracy score data for paragliding landings obtained using
an electronic pad with several variations of footing positions has very good accuracy. The results
of the measurements carried out have an accuracy that is close to the results in theory. The accuracy
of the electronic pad tool can be seen in Table 2.

Table 2. Precision data pad electronic

Score on Score
Measurement  pad electronzc according  Precision
Order- to theory
1 5 5 100%
2 5 5 100%
3 5 5 100%
4 5 5 100%
5 5 5 100%
6 5 5 100%
7 5 5 100%
8 5 5 100%
9 5 5 100%
10 5 5 100%

Table 2 shows that the data on the accuracy of the measurement of the accuracy of the
paragliding landing score using the designed tool was obtained by taking measurements repeatedly
10 times in the same place. So that the accuracy of the electronic pad is obtained, which is 100%.
Experiments of RFID can be seen in Table 3.
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Table 3. RFID input test

RFID Detected Distance Code 1D tag
detection lem 2cm 3 cm 4 cm 5cm

Tag 1 Read  Read  Read Not Read Not Read 43131223400
Tag 2 Read  Read  Read Not Read Not Read 67184362300
Tag 3 Read  Read  Read Not Read Not Read 99732152300
Tag 4 Read  Read  Read Not Read Not Read 171851313400
Tag 5 Read  Read  Read Not Read Not Read 581129417300
Tag 6 Read  Read  Read Not Read Not Read 1541868418900
Tag 7 Read  Read  Read Not Read Not Read 1863813718900
Tag 8 Read  Read  Read Not Read Not Read 2182215819000
Tag 9 Read  Read  Read Not Read Not Read 25017412318900
Tag 10 Read  Read  Read Not Read Not Read 2501946317400

Testing the reading of the ID tag by the RFID reader by knowing at what distance the ID tag
can be read by the RFID reader. This test is done by bringing the RFID tag closer slowly starting
from a distance of 1 cm — 10 cm. The test was carried out with a simple ruler. An RFID reader
must complete two tasks, namely receiving commands from the application software and
communicating with the RFID tag. The RFID reader is the link between the application software
and the antenna that will radiate radio waves to the RFID tag. Radio waves emitted by the antenna
propagate in the surrounding space. As a result, data can be transferred wirelessly to an RFID tag

located adjacent to the antenna [20)].

Based on the analysis that has been done, it can provide research results that are in accordance
with the research objectives. The results obtained are the electronic pad performance specification
to measure the accuracy score of Internet of Things (IoT)-based paragliding landing and the
electronic pad design specification to measure the Internet of Things (IoT)-based paragliding
landing accuracy score. Performance specifications consist of the function of each component
contained in the electronic pad tool. The components contained in the electronic pad are push
buttons, ESP32 microcontroller, RFID, buzzer, battery and battery charging module. The push
button functions as a detector to generate the accuracy score for landing paragliding athletes. The
ESP32 microcontroller serves as a place to enter a program that will send data via a Wiki
connection to Google Sheets. RFID is used to retrieve ID numbers from paragliding athletes who
land. Batteries and battery charge modules are used as power supplies for the appliance. The switch
is used as the tool's Off/On button, the buzzer serves to signal that the device is connected to the
WiFi network and also to warn athletes who land to immediately scan the ID card on the black
box. From the measurement results that appear on the google sheet and on the android application,
it can make it easier for the judges to get the accuracy score of paragliding landing and there is no

need to record the score manually.

The second result is an electronic pad design specification to measure the accuracy score of
paragliding landing based on the Internet of Things (IoT). The output status of the push button is
seen when the push button is given a footing, then the status is HIGH and when it is not given a
footing, the output status will be LOW. The value of precision and accuracy is obtained from the
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comparison of the readings of the instrument with the existing theory. According to the theory, to
get a paragliding landing accuracy score, use a landing spot with parts of each circle. The highest
score is located at the midpoint of the landing spot, which is a score of 0. Each section of the circle
is spaced 10 cm apart, the first 10 cm section for a score of 1, the second 10 cm section for a score
of 2, the third 10 cm section for a score of 3, the fourth 10 cm section for score 4, and so on ().
Through the measurement results of the electronic pad tool are the same as the theory, so that the
value of the precision and accuracy of the electronic pad tool is 100%. From the results of the
accuracy and precision of the electronic pad, it can be concluded that the electronic pad can be
used to measure the accuracy score of landing paragliding athletes. The accuracy of the instrument
is obtained from the results of repeated measurements 10 times. For the accuracy of the electronic
pad, the percentage of accuracy is 100%.

4. Conclusion

The results of the electronic pad design specifications to measure the accuracy score of the
Internet of Things (IoT) based paragliding landing were obtained from the status of the push
button output, tool accuracy, tool accuracy and tool testing. The output status of the push button
can be seen when the push button is given a foothold, the status is HIGH and if it is not given a
foothold, the output status will be LOW. The accuracy of the tool is obtained from the comparison
of measurements made by the tool with the actual theory. The accuracy of this electronic pad has
a 100% accuracy percentage. The accuracy of the tool is obtained from the results of repeated
measurements 10 times. For electronic pad accuracy, the accuracy percentage is 100%. In testing
the RFID sensor, it is known that the RC522 can only read ID tags at a distance of <4 cm. In
testing the tool as a whole, it can be seen from whether the tool runs according to the input
program.
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