Korean Journal of Sport Biomechanics 2021; 31(3): 199-204
http://dx.doi.org/10.5103/KJSB.2021.31.3.199
http://e-kjsb.org eISSN 2093-9752 OR]G[NAL

New Approach of Evaluating Poomsae Performance with
Inertial Measurement Unit Sensors

UM E S8 M22 FM F7I15 do7 ¥y 1

Young-Kwan Kim

Department of Physical Education, Chonnam National University, Gwangju, South Korea

Received : 15 August2021
Revised :13 September 2021
Accepted: 13 September 2021

Corresponding Author
Young-Kwan Kim

Department of Physical Education,
Chonnam National University,

77 Yongbong-ro, Buk-gu, Gwangju,
61186, South Korea

Email : ykim_0l@naver.com

Objective: The purpose of this study was to present a new idea of methodology to evaluate Poomsae
performance using inertial measurement unit (IMU) sensors in terms of signal processing techniques.

Method: Ten collegian Taekwondo athletes, consisting of five Poomsae elite athletes (age: 21.4 + 0.9 years,
height: 168.4 +11.3 cm, weight: 65.0 + 10.6 kg, experience: 12 + 0.7 years) and five breaking demonstration
athletes (age: 21.0 + 0.0 years, height: 168.4 +4.7 cm, weight: 63.8 + 8.2 kg, experience: 13.0 +2.1 years), voluntarily
participated in this study. They performed three different black belt Poomsae such as Goryeo, Geumgang,
and Taebaek Poomsae repeatedly twice. Repeated measured motion data on the wrist and ankle were
calculated by the methods of cosine similarity and Euclidean distance.

Results: The Poomsse athletes showed superior performance in terms of temporal consistency at Goryeo
and Taebaek Poomsae, cosine similarity at Geumgang and Taebaek Poomsae, and Euclidian distance at
Geumgang Poomsae.

Conclusion: IMU sensor would be a useful tool for monitoring and evaluating within-subject temporal
variability of Taekwondo Poomsae motions. As well it distinguished spatiotemporal characteristics among

three different Poomsae.
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Figure 1. (A) A IMU sensor measuring tri-axial accelerations and tri-axial angular velocities, (B) configuration of sensors attachment on the wrist
and ankle, respectively, and (C) Android-based table and sensor operating application program.
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Figure 2. Resultant accelerations indicating major peak events of two repeated trials in Taebaek Poomsae (left figures) and scatter plot and regression
equation between event time frames of two different trials (right figure)
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Figure 3. (A) and (B) are angular velocity vectors of Trial #1 and Trial #2, respectively, in three-dimensional space according to each time frame.
(C) shows an angle (6;) and distance (di) between two vectors (Trial #1 and Trial #2 at i-th time frame).

Table 1. Comparison of slope of regression equation and squared correlation coefficient among three different Poomsae

B P
Poomsae Demontratrion p-value Poomsae Demontratrion p-value
Goryeo 1.009+.013 .993+.015 222 1.000+.0001 .999+.001 048"
Geumgang .999+.020 1.038+.117 310 1.000+.0001 .998+.003 079
Taebaek 1.021+.009 1.007+.050 1.000 1.000+.0001 .999+.001 024

Note. significant at *p<.05
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2 00522 HHsIRLCt +0012+ 999+ 00N 2L 2 a2 ERACKp<.05). =4 SMoM= HE
2t Xtoj7th GiATH
RESULTS
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1. MAE YHd(temporal consistency)

ZM AZHE EZSHtime normalization)st & AHE ALl QA}
23N EME HtESIS I, TH & A7t YXEE LIEHHE Ee T 2 |ofst Xo|7t 24 St EfEE FAHOA LtEFGCH
3|HA 712718 |alst Ko7t T AtO|o] UL ST Ll Al (0<.05, Figure 4). EAMM=E£ 22 EMOIN 0560+0.1212 EO0{Ff
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