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Abstract This paper proposes the differential development of a Taekwondo electronic body protector. For this
development, the most suitable sensor system was selected after analyzing and testing various sensor methods
(magnetic sensors, electric capacity sensors, contact switch sensors, and piezo-film sensors) that could be applied in
the electronic body protector, the selected sensors were distributed to the body and feet to make a more precise hit
score, unlike the existing system in which all sensors are centralized on the body. Furthermore, it aims to illuminate
using a lightweight film-type piezoelectric sensor on the body protector. In the case of an existing electronic body
protector, all sensors and network device were concentrated on the body protector, so users need to purchase a set
if they want it. On the other hand, the proposed system cloud can be used individually using a smart scoring WEP
program. The effects of decreasing weight by up to 20% were compared with those of the existing system. Setting
up a test facility is very difficult, so more study will be needed to analyze the effects of a hit.

Keywords : Tackwondo, Taekwondo Electronic Body Protector, Piezoelectric Film Method, Body Protector,
Electronic Business Card Method, Non-Contact Switch Method
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Table 1. Peculiarities per sensor method

Sensor
method

power

. Problem
consumption

Sensitivity | reliability Size

Overcurrent
actuation,
Difficulty in
commercializ
ing due to
size

Magnetic

Card High Mid High Large

Low

Electronic Mid Low Low Small o
reliability

Low
reliability

Non-contac|

t switch Small

Low Low Low

Self-contact
error

Piezo-film High Low Small

o
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Fig. 5. Device setting to measure cantilever sensor output
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Fig. 7. Oscilloscope results for medium impact
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Fig. 8. Oscilloscope results for

small impact
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Table 2. Zigbee module communication test results

Peak
(dBi)

Frequency
(MHz)

Average
(dBi)

Efficiency

SET picture %)

2400 1.98 -2.30 59

2445 2.12 -2.34 58

2447 1.12 -3.39 46

2475 -0.81 -4.34

2484 0.46 -3.84
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Note
2.5V
operating

Content
1.65 ~ 3.6
88 uA
0.27 uA
12 bit/16
CH
1.14 Msps
Up to 51
5 X 5 mm

mode
Standby
mode

Operating

Category
Operating voltage
Resolution
Sampling rate
Digital I/O
Packaging

Power
consume

Power
ADC
Digital
1/0
Packaging

Sortation

Table 3. MCU specifications
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Fig. 17. Developed electronic body protector system test
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