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Beyond Sport —Sport has the power to make life better and change the world
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The study on special sports skills test of badminton players

Yun-Jhen Liu Jing-Min Liang Chien-Fei Chen
Kaohsiung Medical University ~ Kaohsiung Medical University Kaohsiung Medical University
Kuei-Lan Tsai Wen-Lan Wu
Kaohsiung Medical University Kaohsiung Medical University

Abstract

Purpose: In professional sports, wearable technology has its applications in performance monitoring and
real-time feedback for athletes and coaches. The Myo armband is a wearable device which can measure the
8-channel electromyography and kinematics data during exercise, and its portability make it easy for
teachers to use in the physical education field. Therefore, this study intends to design an automatic
classification and scoring system with a built-in Myo expert system and apply it to assist table tennis
teaching. Methods: This study recruited 12 participants with 2 levels groups (6 table tennis experts and 6
novices), who were asked to perform 10 backspin forehand strokes. Each stroke data was divided into back
swing and forward swing phases. Thus, the dependent variables were divided into 4 categories: 2 levels x 2
phases. The Neural networks was used to construct our expert system classifier and verify the accuracy of
the system. In this study, the kinematics data included the maximum forearm angular velocity and the EMG
data included the averaged EMG values of each phase for 8 EMG sensors of each phase. For machine
learning, 2 level groups (6 experts + 6 novices) x 2 phases x 8 strokes x 9 features (1 kinematics data + 8
EMG data) = 1728 data sequences were included and 80% were used for training, and 20% were used for
testing the models. The accuracy and F score were used for evaluating classification model. For manual
scoring, a table tennis coach scored the novice player’s technical skills in backswing and forward swing
phase of each stroke using a 0 to 10 scale. The assessment points contained: insufficient strike speed,
excessive forearm muscles, wrist with upwards motion to brush the ball, etc. For automatic scoring, the
system transformed the 9 features into 3 parameters (maximum speed, total EMG value and ratio between
extensor (EMG sensor 1-4) and flexor (EMG sensor 5-8) carpi muscles for each phase. Rating the mean
value of all participants as the 50 point, £ 1SD as 75 and 25 point, and £ 2SD as 100 and 0 point and
calculated the linear regression model to transform the raw data into 0-100 points for each phase. Finally,
the consistency between manual and automatic scoring was assessed using a Cronbach's alpha statistic.
Results: The results show that our system had 93+6% accurate in different table tennis levels and forehand
stroke phase recognition. Besides, the normalization Cronbach's alpha between manual and automatic
scoring system was 0.93 for backswing phase and 0.78 for forward swing phase. It shows that wearable
data-based system can potentially be applied to the automatic screening of table tennis skill assessment.
Conclusions: Experimental results indicate that our data progressing and modeling methods can provide
useful information for the development of a table tennis training assistance system.

Keywords: Wearable technology, Electromyography, Inertial measurement unit, Neural Network, Table
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Lt gk VAN E R e EE [ E '5R~#Bﬁz?$ﬂ’“%\§c%\7:’ 'J‘E‘%Fu°“ppm-1"’r4‘*—°i A% %
HEIET AP L %ngﬁﬂﬁgﬂib [ A at R 5 ﬂW%imﬁF**”Eﬁomw
Bt g a Y AE R R SRS A E R A AR ap Ty o TR TR
i iR iRk ﬂ% R B

MG @ o AEHE S L EH AL G F

AATEE e
E-mail: ruby780202@ntsu.edu.tw

165

)



Fid HINT se g o 75 PR ¥ 2 49 BT 3 i

g im W FLE) R R
Rty IR Aci 4 Rty g

i# &
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¥ A sz ¥ 4% (osteocalcin) £ 4 R E F @& 0 B9 A0 F 4% (undercarboxylated
osteocalcin, UCOC) #FF 5 &1 il B S afri@dea 4 F B o Peh: AFHRVRA b A8k o B S 38
el o HECERE AR ATHEELS LT AR 23 R EANEER L LR EES X E L L
10 =0 A BTN HE =0 P s (394 s B dE s o F Y ﬁ'“) BT R (frRad s MR gr e BAER) jE 4 iE
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i EEIRA PR G 2 RS IPR R 27T LA RREFRE FRNEL IR A *ﬁ PLE SN sp
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R F R 4 e ) (cooling gel) s o AR A L B A e PR R Y B FE P F e Bk
iﬁg/\épg/gﬁﬁ-«f,ﬂ AR AL R ITRE 'r4 b DREIRAR ~ F D HETS gndk o T X A BF L
FIN b frz sk Ak iE o
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AR R GM?%)“ R AR FHRE R ETEELE DB ABEEF (Personal Protective
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AW ARRES DL 2y Fla kP BERBERE O NE YR G ma‘”#l i 4o AT IR
WP AR AT F22PPHETRET > PR FE T2 BEST 2 L@ vgwﬂ
REehi™ 2 S ¥T 3 EApM T R AR AR/ R FApELEFRET » L Rad
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