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Abstract. The scoring system which still focuses on the jury's observations is one of the problems with Pencak Silat not being competed 
at the Olympics, so a technology-assisted solution is needed. This research aims to develop a scoring system based on sensor technology 
installed on body protectors for the fighting category in Pencak Silat. This research consists of tool design, feasibility testing, and 
implementation. The equipment components installed on the body protector include flex sensors, foam, an RFID reader, an Arduino, 
and NRF24L. A total of 9 experts were assigned to assess its feasibility, namely information and technology experts (n1=3), instruments 
experts (n2=3), and Pencak Silat experts (n3=3). Then, 120 male (n1=70; 18.67±3.28 years) and female (n2=50; 18.69±3.52 years) 
Pencak Silat athletes were involved in field trials. Data were analyzed using Aiken's V index, ICC, ANOVA, and independent samples 
t-test. The results showed that the average V index was 0.778; ANOVA and ICC also showed that there were no differences in assess-
ments between experts (p>0.05) with very high reliability (p<0.05). Then, the independent sample t-test analysis results showed no 
significant differences between the two assessment systems (p>0.05). In conclusion, this tool can be used as an alternative scoring 
system for the fighting category in Pencak Silat, so it is hoped that it will be helpful to the jury and Pencak Silat practitioners in 
facilitating their performance in providing objective and transparent assessments. 
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Resumen. El sistema de puntuación que todavía se centra en las observaciones del jurado es uno de los problemas por los que el 
Pencak Silat no compite en los Juegos Olímpicos, por lo que se necesita una solución asistida por tecnología. Esta investigación tiene 
como objetivo desarrollar un sistema de puntuación basado en tecnología de sensores instalados en protectores corporales para la 
categoría de combate en Pencak Silat. La investigación consiste en el diseño de herramientas, pruebas de viabilidad e implementación. 
Los componentes del equipo instalados en el protector corporal incluyen sensores flexibles, espuma, un lector de RFID, un Arduino y 
NRF24L. UnS total de 9 expertos fueron asignados para evaluar su viabilidad, a saber, expertos en información y tecnología (n1=3), 
expertos en instrumentos (n2=3) y expertos en Pencak Silat (n3=3). Luego, 120 atletas de Pencak Silat masculinos (n1 = 70; 
18.67±3.28 años) y femeninos (n2 = 50; 18.69±3.52 años) participaron en pruebas de campo. Los datos se analizaron utilizando el 
índice V de Aiken, ICC, ANOVA y la prueba t de muestras independientes. Los resultados mostraron que el índice V promedio fue de 
0.778; ANOVA e ICC también mostraron que no hubo diferencias en las evaluaciones entre expertos (p>0.05) con muy alta confiabi-
lidad (p<0.05). Luego, los resultados del análisis de la prueba t de muestras independientes mostraron que no hubo diferencias signi-
ficativas entre los dos sistemas de evaluación (p>0.05). En conclusión, esta herramienta puede usarse como sistema de puntuación 
alternativo para la categoría de combate en Pencak Silat, por lo que se espera que sea util para el jurado y los practicantes de Pencak 
Silat en facilitar su desempeño al proporcionar evaluaciones objetivas y transparentes. 
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Introduction 
 
Pencak Silat is an original martial art from Indonesia, 

which has been passed down from generation to generation 
and contains various positive values, such as moral, spiritual 
and social (Ihsan et al., 2022). This martial art is competed 
in the art and fighting categories (one on one). The art cat-
egory demonstrates movements with bare hands or weap-
ons, while the fighting category requires the fighter to have 
good elements of attack, defence, technique and tactics 
(Irawan, Nomi, & Peng, 2021). The fighter who wins the 
match in the fighting category is the fighter who gets more 
points than his opponent through every successful attack on 
the target (Ihsan et al., 2022; Liskustyawati, Mukholid, & 
Waluyo, 2019). 

Currently, the scoring system for fighting categories in 
Pencak Silat is determined based on the jury's observations, 
so there is a risk of errors in decision-making. The jury is 
required to be extra careful in assessing a fighter's attack 
that hits the target, especially since fighting sports are done 

with swift movements and high skill (Worsey, Espinosa, 
Shepherd, & Thiel, 2019). The subjectivity of this assess-
ment is also one of the problems with Pencak Silat not yet 
competed at the Olympics, but only until the Asian Games 
(Dimyati, Irianto, & Lumintuarso, 2020). Therefore, tech-
nological assistance is needed to support performance and 
overcome errors in data collection (Alnedral, Ihsan, Mario, 
Aldani, & Sari, 2023; Brown et al., 2020; Handayani, 
Myori, Yulifri, Komaini, & Mario, 2023), developing elite 
and amateur sports (Camomilla, Bergamini, Fantozzi, & 
Vannozzi, 2018; Matsuwaka & Latzka, 2019; Oh, Johnson, 
& Syrop, 2019), this also includes the use of sensors (Fir-
daus & Mario, 2022; Ihsan, Yulkifli, & Yohandri, 2016; Ira-
wan et al., 2024). 

The development and advancement of sensor technol-
ogy has made it an ideal tool for collecting high-quality, or-
ganized and transparent data (Gao et al., 2016; Kim, Camp-
bell, de Ávila, & Wang, 2019; Liskustyawati et al., 2019), 
so these are often worn into sports gear (Komaini et al., 
2023; Li et al., 2015; Mendes, Vieira, Pires, & Stevan, 
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2016). The sophistication of sensor technology in capturing 
and translating physical attributes (for example tempera-
ture, mass, speed, pressure or objects) can facilitate human 
performance in almost all aspects (Batool et al., 2019; 

Huỳnh et al., 2007; Javaid et al., 2021; Wang et al., 2015). 
A system can use many sensors with different capacities, de-
pending on their functional complexity (Wu, Dyson, & 
Nazarpour, 2021; Zhang, Ang, Xiao, & Tham, 2009). The 
level of accuracy in analyzing human movements without 
different markers has not been established. However, it 
could be improved by adding devices that can be worn on 
athletes or sports objects (Leser, Baca, & Ogris, 2011). 
Therefore, the sports and health sectors have currently used 
Real-Time Location Systems (RTLS) and technology that 
can be used separately to solve specific problems (Boulos & 
Berry, 2012; Castillo, Carmona, Sánchez, & Ortega, 2018; 
Ho et al., 2020). 

The use of sensor technology in martial arts has been 
investigated in previous studies, for example a study by 
Wang et al. (2017), who measured plantar pressure during 
a jump kick using a PVDF sensor insole in Wushu, to pro-
vide scientific guidance and technical support for promotion 
and level improvement, visual sense and competitiveness in 
Wushu. Ishac and Eager (2021), developed a sensing system 
that incorporated an ICSensor Model 3140 accelerometer 
mounted on a punching bag to measure dynamic accelera-
tion. Analysis of speed, impulse, momentum and impact 
force of Taekwondo's sine wave punches and step-back 
punches were evaluated, and compared with the martial 
arts styles of Hapkido and Shaolin Wushu (Ishac & Eager, 

2021). Then, the use of sensor technology in mixed martial 

arts is based on the study of Beranek et al. (2020), who 

considered the difference in strength between straight 

punches, elbow strikes and palm strikes on the ground and 
punches. Unfortunately, very few studies investigate the 
use of sensor technology for scoring systems in combat 
sports, especially in Pencak Silat. To our knowledge, the 

study Chi (2005), applied technology to assist judges in de-

termining contact and strike force in competition. The 

Hogu sensor was developed as a system consisting of sev-

eral piezo-electric sensors that can be used to measure im-

pact force, but this study focuses on Taekwondo. Mean-

while in Pencak Silat, the use of sensor technology is often 
carried out in technical skills such as kick speed with dy-
namic targets (Damrah et al., 2023), and kick speed which 
can read action and reaction data sequentially in millisec-
onds (Ihsan et al., 2016).  

Therefore, this research aims to develop a scoring sys-
tem using sensor technology installed on body protectors 
for the fighting category in Pencak Silat. To the best of our 
knowledge, this is the first study to apply sensor technology 
to body protectors for the fighting category in Pencak Silat, 
with the hope of making it easier and improving the perfor-
mance of the jury to provide objective and transparent as-
sessments. 

 
Materials and Methods 
 

Participant 
A total of 9 experts were involved in assessing the tool's 

suitability, each of whom was three information and tech-
nology experts, three instrument experts, and three Pencak 
Silat experts. Then, 120 Pencak Silat athletes in West Su-
matra, Indonesia participated voluntarily in field trials. Re-
cruitment of participants was based on several considera-
tions, including participants who had participated in re-
gional student sports events, participated voluntarily by 
agreeing in writing, and were willing to comply with the 
provisions during field trials. Participants were male (n1=70; 
18.67±3.28 years; 55.23±4.81 kg; 161.72±3.67 cm) and 
female (n2=50; 18.69±3.52 years; 52.26±4.33 kg; 
156.85±3.98 cm). 

 
Procedure 
The procedures in this research include tool design, fea-

sibility testing, and implementation. Tool design is the ini-
tial stage for assembling a scoring system using sensor tech-
nology on the body protector. These components include a 
flex sensor, foam, RFID reader, Arduino, and NRF24L (Fig-
ures 1 and 2). The tools that have been designed are assessed 
by experts, and the final stage is the implementation of the 
tools involving fighters facing one on one (red and blue cor-
ners). The data taken is the red corner fighter, namely the 
conformity between the jury's assessment and the scoring 
system using sensor technology installed on the body pro-
tector. 

The tool's working system is that the Arduino will read 
changes in values on the flex sensor when pressure is applied. 
Meanwhile, the foam functions as a pressure barrier and 
creates an indentation in the flex sensor. Then, the Analog 
to Digital Converter (ADC) reading value is obtained by 
converting the voltage reading on the analogue pin (micro-
controller). 
 

 
 

Figure 1. Design of tools for scoring system mounted on body protector 
 

 
 

Figure 2. a) flex sensor, b) foam, c) RFID reader, d) Arduino, and e) NRF24L 

Testing and collecting pressure data on the sensor was car-
ried out using an object with a diameter of 1.5 cm. The 
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amount of pressure read by the flex sensor is inversely pro-
portional to the voltage on the sensor (Table 1). 

In RFID reader testing, variations in the distance between 
the RFID reader and the RFID tag are carried out. This aims 
to determine the maximum limit for RFID to be read. As 
presented in Table 2, the maximum distance that can be 
read was 5 cm. Then, experiments were also carried out 
when the RFID reading was blocked by an object (Table 2). 
This experiment was carried out to determine the maxi-
mum distance that RFID can read when it is blocked by an 
object measuring 1 cm. This size is the average distance be-
tween the positions of the sensors installed on the body pro-
tector. 

 

Table 1.  
Pressure on the sensor 

Weight (g) 
ADC sensor 

values 
Rated  

tension (v) 
Weight (g) 

ADC sensor 
values 

Rated  
tension (v) 

400 800 3.91 4400 400 1.95 
800 760 3.71 4800 360 1.76 

1200 730 3.56 5200 340 1.66 
1600 680 3.32 5600 300 1.46 
2000 640 3.13 6000 270 1.32 
2400 600 2.93 6400 230 1.12 
2800 570 2.78 6800 180 0.88 

3200 550 2.69 7200 140 0.68 
3600 500 2.44 7600 100 0.49 
4000 460 2.25 8000 40 0.20 

ADC=Vsignal/Vref*1023; Vsignals is the sensor flex voltage and Vref is the mi-
crocontroller reference voltage input. 

 

Table 2.  
Variation in distance read by RFID when blocked by the object 

Distance variation* Maximum distance of RFID when obstructed by objects 

Distance (mm) RFID serial number Distance (mm) RFID serial number Distance (mm) RFID number Distance (mm) RFID number 

50 1199110456 550 Cannot be read 100 1199110456 600 Cannot be read 
100 1199110456 600 Cannot be read 150 1199110456 650 Cannot be read 
150 1199110456 650 Cannot be read 200 1199110456 700 Cannot be read 
200 1199110456 700 Cannot be read 250 1199110456 750 Cannot be read 
250 1199110456 750 Cannot be read 300 1199110456 800 Cannot be read 

300 1199110456 800 Cannot be read 350 1199110456 850 Cannot be read 
350 1199110456 850 Cannot be read 400 Cannot be read 900 Cannot be read 
400 1199110456 900 Cannot be read 450 Cannot be read 950 Cannot be read 
450 1199110456 950 Cannot be read 500 Cannot be read 1000 Cannot be read 
500* 1199110456 1000 Cannot be read 550 Cannot be read 1050 Cannot be read 

*Maximum distance that can be read, **RFID reading when obstructed by objects. 

 
Instruments 
Expert assessments based on feasibility indicators, as presented in Table 3 are used to test the tool's feasibility. 

 
Table 3.  
Instrument feasibility tools 

Information and technology expert Instrument expert Pencak Silat expert 

Components in a series of tools Suitability of tools with manual design 
Equipment conformity with the regulations for the 

fighting category 

Conformity of program to output Compliance of tools with manual procedures 
Suitability of equipment to the conditions for the 

fighting category 

Completeness of the components used 
Equipment compliance with the rules of the scoring system 

 for the fighting category 
Suitability of equipment to the situation for the 

fighting category 

Security is designed components Suitability of tools for decision making for fighting categories 
The series of tools does not interfere with the fight-

er's comfort when fighting 

 Suitability of tools with criteria in decision making for fighting categories  

The assessment categories are score 4 (very valid), score 3 (valid), score 2 (less valid), and score 1 (invalid). 

 
Statistical analysis 
Data were analyzed using IBM SPSS version 26 statistical 

software. V index coefficient from Aiken (Aiken, 1985), 
ICC (Cho, 1981) and ANOVA were used to analyze validity 

and reliability. Classification for validity is index V ˂ 0.4 

(low), 0.4 ≤ V ≤ 0.8 (enough), and V ˃ 0.8 (high). 
Meanwhile, the classification for reliability is the ICC value 

˃ 0.80 (very high), 0.61-0.80 (high), 0.41-0.60 (enough), 
and < 0.41 (low). Then, the independent sample t-test was 
also used to analyze the results of the field trials. 

 

 
 

Results 
 
Tool validity 
The results of the tool's feasibility study show that the 

average V index was 0.778. Each assessment is presented in 
Table 4 and Figure 3.

 
 
 
 
 
 

Table 4. 
V index coefficient 
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Experts (n=9) Eligibility items 
Raters 

S1 S2 S3 ∑s n(c-1) V M±SD 
1 2 3 

Information and technology (n=3) n=4 

3 4 3 2 3 2 7 9 0.778 

0.861±0.167 
4 4 4 3 3 3 9 9 1.000 
3 3 3 2 2 2 6 9 0.667 
4 4 4 3 3 3 9 9 1.000 

Instruments (n=3) n=5 

3 3 3 2 2 2 6 9 0.667 

0.711±0.099 
3 3 3 2 2 2 6 9 0.667 
3 3 3 2 2 2 6 9 0.667 
3 3 3 2 2 2 6 9 0.667 

4 3 4 3 2 3 8 9 0.889 

Pencak Silat (n=3) n=4 

3 3 3 2 2 2 6 9 0.667 

0.778±0.157 
3 3 3 2 2 2 6 9 0.667 
4 4 4 3 3 3 9 9 1.000 
3 4 3 2 3 2 7 9 0.778 

M±SD 0.778±0.143 

 

 
Figure 3. V index coefficient from each assessment 

 
Tool reliability 
The results of ANOVA and ICC show that there are no 

differences in assessments between experts (p>0.05) with 
very high reliability (p<0.05) (Tables 5 and 6). The average 
ICC value also proves this was 0.838 (Table 6). 

 
Table 5.  
ANOVA 

Raters Source Sum of Squares Df Mean Square F P 

Information and technology 
Within people 

Between people 2.250 3 0.750   

Between items 0.167 2 0.083 1.000 0.422 
Residual 0.500 6 0.083   

Total 0.667 8 0.083   
 Total 2.917 11 0.265   

Instruments 
Within people 

Between people 1.067 4 0.267   

Between items 0.133 2 0.067 1.000 0.410 
Residual 0.533 8 0.067   

Total 0.667 10 0.067   
 Total 1.733 14 0.124   

Pencak Silat 
Within people 

Between people 2.000 3 0.667   
Between items 0.167 2 0.083 1.000 0.422 

Residual 0.500 6 0.083   
Total 0.667 8 0.083   

 Total 2.667 11 0.242   

There were no differences in assessments between experts (p>0.05). 

 
Table 6.  

Intraclass correlation coefficient 

Raters Source Intraclass Correlation 
95% Confidence Interval F Test with True Value 0 

Lower Bound Upper Bound Value df1 df2 P 

Information and technology 
Single Measures 0.727 0.108 0.978 9.000 3 6 0.012 

Average Measures 0.889 0.267 0.992 9.000 3 6 0.012 

Instruments 
Single Measures 0.500 -0.075 0.921 4.000 4 8 0.045 

Average Measures 0.750 -0.263 0.972 4.000 4 8 0.045 

Pencak Silat 
Single Measures 0.700 0.066 0.975 8.000 3 6 0.016 

Average Measures 0.875 0.175 0.992 8.000 3 6 0.016 

M ± SD 0.838 ± 0.077       

Two-way mixed effects model where people effects are random and measures effects are fixed; ICC value was significant (p<0.05). 

 
 
 
 
 
 
 
 

Tool implementation 
Field trial data shows that the two scoring systems have 

average differences for male and female fighters (Table 7).  
The results of testing the analysis requirements pre-

sented in Table 8, show that the data is normally distributed 
and homogeneous (p>0.05).  
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Table 7.  
Descriptive analysis 

Data 
Male (n=70) Female (n=50) 

Min Max M±SD Min Max M±SD 

Jury 3.00 22.00 13.54±3.70 5.00 16.00 12.48±2.49 

Body protector 

with sensors 
 installed 

3.00 17.00 12.80±2.65 7.00 15.00 12.56±2.02 

 

Table 8.  
Summary of data normality and homogeneity tests 

Gender Data Df 

Normality test Homogeneity test 

Kolmogorov-Smirnov Shapiro-Wilk 
Levene P 

Statistic P Statistic P 

Male 

Jury 35 0.156 0.131 0.920 0.115 

1.862 0.177 Body protector with sensors  
installed 

35 0.163 0.119 0.886 0.102 

Female 
Jury 25 0.156 0.148 0.904 0.122 

0.307 0.582 
Body protector with sensors installed 25 0.202 0.110 0.897 0.116 

Normal and homogeneous (p>0.05). 

 
Then, the results of the independent sample t-test analysis 
showed no significant difference between the two assess-
ment systems (jury and body protector worn by sensors) 

(p>0.05) (Table 9). 

 
Table 9.  

Analysis of the differences between the two assessment systems 

Gender Data Df 
t-test for equality of means 95% 

P (2-tailed) MD SED Lower Upper 

Male 
Equal variances assumed 68 0.338 0.743 0.769 -0.792 2.278 

Equal variances not assumed 61.698 0.338 0.743 0.769 -0.795 2.281 

Female 
Equal variances assumed 48 0.901 -0.080 0.641 -1.368 1.208 

Equal variances not assumed 46.096 0.901 -0.080 0.641 -1.370 1.210 

Significant (p<0.05). 

 
Discussion 
 
This research aims to develop a scoring system using 

sensor technology mounted on body protectors for the Pen-
cak Silat fighting category. The results show that this scoring 
system can be used as a solution for jury to provide objective 
and transparent assessments. This tool has been assessed by 
experts before field trials, as evidenced by the V index, ICC 
and ANOVA values. Meanwhile, the implementation in-
volves fighters facing one-on-one (red and blue corners), 
and the data taken is from the red corner fighter, namely the 
conformity between the jury's assessment and the scoring 
system using sensor technology installed on the body pro-
tector. This finding aligns with a study by Chi (2005), that 
applied sensor technology to assist judges in determining 
contact and strike force in Taekwondo. The results report 
that the Hogu Sensor developed can be used to measure im-
pact force. 

Combat sports generally involve fast movements, so 
sensor technology is ideal for measuring such actions 
(Worsey et al., 2019). From this movement, the accelera-
tion and rotation of the device can be measured, recorded 
and transmitted from the body (Espinosa, Lee, & James, 
2015; Worsey, Pahl, Thiel, & Milburn, 2018). Therefore, it 
is not surprising that researchers make it the main focus of 
their research, including martial arts (Beranek et al., 2020; 
Chi, 2005; Ishac & Eager, 2021; Usra et al., 2024; Wang et 
al., 2017; Worsey et al., 2019). A study Ihsan et al. (2016), 
reported that sensor-based kick speed measurements in 
Pencak Silat can collect action and reaction speed data se-
quentially in milliseconds, with action and reaction speed 
accuracy of 99.29% and 99.33%. A study Damrah et al. 

(2023), also reported that a sensor-based kick speed meas-
urement tool could be used easily, practically and accurately 
in collecting kick data in Pencak Silat. The components used 
to design this measuring instrument are sensors, software 
and digital readings on the LCD screen. Other components 
are Arduino Uno, 20 x 4 LCD, MPU 6050 sensor, HC05 
Bluetooth module, condenser mic module microsensor, and 
patching pad (Damrah et al., 2023). Apart from involving 
technological assistance in sports performance, pro-
grammed training programs are also essential to get optimal 
results (Firdaus et al., 2023; Umar, Alnedral, Ihsan, Mario, 
& Mardesia, 2023; Welis et al., 2024; Welis, Yendrizal, 
Darni, & Mario, 2023). 

The sensor in the developed tool is mounted on a body 
protector consisting of a flex sensor, foam, RFID reader, Ar-
duino, and NRF24L components. Testing and collecting 
pressure data on the sensor was carried out using an object 
with a diameter of 1.5 cm. The amount of pressure read by 
the flex sensor is inversely proportional to the voltage on 
the sensor. In testing the RFID reader, variations in the dis-
tance between the RFID reader and the RFID tag were car-
ried out, and the maximum distance that could be read was 
5 cm. Experiments were also carried out to determine the 
maximum distance that RFID can read when it is blocked 
by an object measuring 1 cm. Apart from that, this tool is 
designed to not interfere with the comfort and safety of 
fighters when competing. This is to the opinion of Worsey 
et al. (2019), that in combat sports there are obstacles re-
lated to electronic systems that must withstand high impact 
acceleration, environmental impacts of temperature and hu-
midity, wireless connectivity problems due to rotation of 
body movements, the shape and placement of sensors must 
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be such that so that a direct impact on the sensor will not 
injure the participant and will not damage the operational 
characteristics of the device (Worsey et al., 2019). 

The scoring system using sensor technology mounted 
on a body protector has undergone the feasibility and im-
plementation testing stages. Content validity involves nine 
experts, who are independently tasked with assessing and 
evaluating the relevance of the content represented in the 
form of tools or instruments (Wynd, Schmidt, & Schaefer, 
2003). According to Almanasreh et al. (2019), content va-
lidity is the minimum requirement for all instruments de-
veloped. This differs from other types of validity, in that it 
describes what is required of the instrument content, and is 
not related to the scores obtained from the construct (Sireci 
& Faulkner-Bond, 2014; Yaakop, Koh, & Yasin, 2023). In this 
regard, the construct underlying a test or instrument must 
be conceptualized and have clear evidence regarding its op-
erational components (Polit, Beck, & Owen, 2007). Relia-
bility also shows the consistency between the assessments 
given (Rifki et al., 2022; Robertson, Burnett, & Cochrane, 
2013), where ICC is used to analyze the level of agreement 
between several raters (Koo & Li, 2016). Experts discussed 
these results until an agreement was reached for field trials. 

Based on data obtained during the tool development to 
implementation stages, we realize several limitations must 
be reported. This tool only focuses on martial arts for the 
fighting category in Pencak Silat. The field trials involved 
120 student-level Pencak Silat athletes, so elite athletes are 
needed to perfect it. The tool has yet to be implemented in 
official competitions. These limitations need to be validated 
for future research, so that the tool can be used in official 
competitions. 

 
Conclusions 
 
The conclusion from these findings is the creation of a 

tool in the form of a scoring system using sensor technology 
installed on body protectors for the fighting category in 
Pencak Silat. This tool has been assessed by experts before 
field trials, as evidenced by the V index, ICC and ANOVA 
values. Implementation involves fighters facing one on one 
(red and blue corners), and the data taken is from the red 
corner fighter, namely the conformity between the jury's 
assessment and the scoring system using sensor technology 
installed on the body protector. This tool is designed with 
various components a flex sensor, foam, an RFID reader, an 
Arduino, and NRF24L. Arduino will read the change in 
value on the flex sensor when pressure is applied, while the 
foam functions as a pressure barrier and creates an indenta-
tion on the flex sensor. Then, the ADC reading value is ob-
tained by converting the voltage reading on the analogue pin 
(microcontroller). Testing and collecting pressure data on 
the sensor was carried out using an object with a diameter 
of 1.5 cm. The amount of pressure read by the flex sensor 
is inversely proportional to the voltage on the sensor. In 
testing the RFID reader, variations in the distance between 
the RFID reader and the RFID tag were carried out, and the 

maximum distance that could be read was 5 cm. Experi-
ments were also carried out to determine the maximum dis-
tance that RFID can read when it is blocked by an object 
measuring 1 cm. Finally, it is hoped that this tool will be 
helpful for jury and Pencak Silat practitioners in faciliting 
their performance in providing objective and transparent as-
sessments. Future research must involve elite martial artists 
by implementing it in official competitions. 
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