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Quality Evaluation For Sports Coaching
—Evaluate Trunk Torsion by Mobile Terminal
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Abstract: Lifestyle-related diseases are increasingly common in modern society. To reduce healthcare cost,
the government has been promoting exercises as a preventive solution to chronic diseases. The quality of
movements during exercises is important as it is a key for injury prevention and performance enhancement.
Various coaching methods have been proposed to help people improve their movement quality during ex-
ercises. However, these methods are mostly heuristic and lack theoretic support. In this study, we aim to
develop a mobile application named “Axis Visualizer” for automatic evaluation on the quality of core torsion
movements. We firstly propose a core torsion model which is validated and tweaked based on data collected
using a VICAM motion capture system. We then describe the development and implementation of the “Axis
Visualizer” mobile application. We believe that the application could not only support trainers and coaches
in effective coaching but also facilitate safer self-practice in exercises.
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FROEAEDEHR BFROMMALERE

© 2018 Information Processing Society of Japan

QF#EOLAOHEF (K 1 )

EMORT 4 BPEEFIOICEHE S NAMSH S 2k

T, KR EEESEDE, AR LAESENS. AKX

FodHb.

QEoOwME & HIE (1K1 4)

BHED EOESAHIN, TIE T OED DA NEE) T

B ETHBOSHNCE . FOHIREE % 5.
@fkEDIE Y EE)

FRIBOT A HKFEIREL DD, RO EEI O

D Eigind 5.

Iz EH L7z ~NCD ), KeidkEs 28 & & 74
b, AY ¥ — FOEAIE, MERHEE L BE§ 2550
%<, T OEEE, WEHAS EE T CE X pNES) L 24
Wk, 2F0, LOEGAENT, T ORGSO KA HEE)
LTEL DB T L%\,

REm LT, BATennEs cffibn s, ML EiEo
FEHNE ) OAREDIELT HEREIEY A Y RIF 5.

3. ERRVNRETIVORE

3.1 BIfFOHEBETIL

CHFE THIT D S kA B & v ¥ Y SRR HIE A 5
RO RBET LT V=2 FEIED/NA F 2 H =2 AfF
22T, FTHANADL ) ICRLZE) 2067 v 70k
HINCED X FehE 34 VAR & T 2150 /N 4
ELTETMEL TV DHIZE 13], 14 %< H 5. a4
WNATIET #— AT L — s 5 Rl & -4k 5 D
Kk E—2ardy 7 F vV AT L% EOWIEGH A5
sz 7 4+ —A 7TV — b L COHEKELDOEMNE DL
PO THONFEREZBERLTWA, H)NFTIE T + —
AT L— b LW MLAE D 7B I ERATIC L S
74 —=A7 b=k LTORE MV 7 OZEALE & BI{ETIC
£274+ ATV — b ECOMEHEOELEDL,NS T
FEBEEHONTEREFEHRLTWS [15]. /2, ShFT
A BRIV A O ARIR BORH 051 4 L F — & v 7o R4
fiE4 4 7 v (Stretch-Shortening Cycle: SSC) EE) [16] »°
HHIEBELASNT VDS, FD720%k: % B
WBWTHONRIC LD EFTMEARTRETHLEEZ LN
% . REBROHIIEAREEEOSRE#E Y O B 2 52
BLONRE L TCETMETE AP T A ETHA.
F 72, EBEFHMEERD bR T > T, EEEEMFE
DFAMEERAT 5.

3.2 EERSmE

ZME T RN 84 (Bks 4 LiE34) Tho
72, SIEEARIEEOENB L OEBEONEICE L T4
WCHBHZ T, REL LRICERICSM L. £/, R
FZE XA D MEE R A CTERR SN TH 5.

593



BHIEF =R NEE Vol.59 No.2 591-601 (Feb. 2018)

2 ~v— Aty bLEESR

Fig. 2 Marker sets and coordinate systems.
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Fig. 3 Representative examples for thoracic and pelvis move-
ments. (top) 97 BPM, (bottom) intensive.
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Fig. 4 Representative examples for free moment and upper
body rotation movements. (top) 97 BPM, (bottom) in-

tensive.
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Fig. 5 Representative examples for relationship between free

moment and upper body rotation movements.
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Table 1 Torsional stiffness and frequency.

JUREH (Nm/rad) [BiR (Hz)

S 97BPM Intensive  Intensive

1 18.84 25.08 0.88

2 23.16 104.22 1.53

3 14.06 40.78 1.36

4 31.16 51.01 1.13

5 19.11 40,10 1.18

5] 24.61 57.68 1.23

7 18.00 67.21 1.50

B 35.48 B3.23 1.11
AVG 23.05 5B.66 1.24

5D 7.19 25.65 0.22

® 2 LEEHHOFHMOKER
Table 2 Results of subjective evaluation.
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3 3.67 4.00
4 2.33 3.33
5 2.33 .67
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7 4.00 4.67
8 3.33 4.00

ANG 2.54 3.25
sD 1.07 1.08
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Fig. 6 Relationship for objective evaluation. (top) correlation

coefficient between free moment and upper body rota-

tion movements, (bottom) frequency.
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