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In this paper, we discuss table tennis technique evaluation using motion analysis model by neural

networks and data mining methods. For students of university, we recorded the continuous forehand stroke
of the table tennis in the video frames, and analyzed the trajectory pattern of nine marking points attached at
subject’s body with a coach’s technique evaluation and the motion analysis model. As a result, we obtained
embodied knowledge classified member of table tennis club, middle level palyer and beginner as fuzzy rules,
and also estimated the movement of the marking points to improve in table tennis technique.
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Fig. 1 Proposed System

Fig. 2 Mesurement Markings
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Fig. 3 Position of Markings
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Fig. 4 Speed of Markings

e NO0OOOIOMIOMIOIDDOODOOODOODDOO (O

0000z =098,y=0.790)0000C00000O
gboboboooooobooboobobobonbg
gobobooobobbooobbooobbooo
goo0o0oOooooooOoOoooooooogo (o
ooO0)boooooooo@ooo)ocooooog
gobbooooobbooobboooobooon
gboooboooboooboooboon

000000OMIOMYOOOOOO0O0O000000
0000 (@O0000xz=0.919,y=0.607)000 O
00000000000000000000000
ooooooo
000000000000000000000000
O0000OM70 M9OOOOODOO0OO0ODOOO
00000000000000000000000
ooo0o0O000o0oo0

O00000OMIOMIDOOOOOOOOO0O000O
00 (@O0O0O00x=0.073,y=—0.040000 M1
00000000000000000000000
O0000000000000000M70 M9O
O0000000000000000000000
00000000000000000000000
000000000000000
O00000000OM30M9OOO0O0000000O
O0000000000000000000000
000000000000000000000000
00000000M70 M9OOODOOOOOOO
OO0MIOOOOOD0OOO00O0OO0000O0000
O0000000000000000000000
00000000000000

e JIODOOODODDOOLOOODODLDOODLODOODO

0000 (0D0OM1=1170 M4 = 2830 M9 = 639)0

00000000000000 428
(20080 110 260028000 0)

SY0014/08/0000-0427 (©)2008 SICE



obooooboobOoboooooboobobonoo
obobOooobooboobooboooooboooboon

0000 (DO M1 =180M4 =2890 M9 =911)0

ooboboooooboooboooooobooo
gboboobooooooooocooobooboooo
oboooooboooooogooaon

e JOUIODODOOLDOOODLDOOODDOOODO
obooooboobOoboooooboobobonoo
obooobobOoooobooboooooboooo
gobobooobobobooobbooooboogo
googoboooboooboooboobogn

3. TAMOOOODOODOoOoooooooo

TAMOOODOOODOOOoOoOOoooooooobooooo

gboooobooboooboooboobooobooono
gobooooobOoooooobooobooboooboo
ooboo400000000DODDODOOOODODO
ooooooooboobobooboboOoDbgon pobd
obooooooooboobooooooboobono
cooooooOooooooO0oil1oo0o0ooo0oooo
ooboooobooboboobooboobobooboooog
oobooooooboobooooobooobobooobog
gbobOobooboooboobooooobooboooooo

obooobOobooooobobooobooboboooon

0000 wj0p0b; 00000 0OFig50 TAMOO
00000000000

= . Category Layer
Unidimensional  (Multidimensional
Basic Layer

Feature Layer

Basis Layer) Class Layer

T=H

—
L1
¢ o

5 1
'
z
Pik .
j k
Y ,
II f

)
"L
'
Vigilance

Fig. 5 TAM Network
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Table 1 Recognition Rate of Modified Data Sets

000 (%)
goooon goooon oo
TAM(A+) 61.2 43.0 52.1
TAM(A) 53.7 57.5 55.6
45 98.1 43.3 70.7
NBT 100.0 328 66.4
RF 100.0 25.4 62.7
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Table 2 Sensitivity of Input Variables

000D 0000000000 (%) 000D
000 | ML M2 | M3,M4 | M5, M6 | M70 M9 0o
18 - - - - -

12014 | 429 57.4 51.1 48.2 M1, M2

80 10 — 45.9 48.4 416 M70 M9

4 — 429 420 - M5, M6

- - - - - M3, M4
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if M5(x)-M9(x) is big and M1(y)-M9(y) is small then LE#&%(0.98)
if M1(x)-M9(x) is small and M3(y)-M9(y) is big then LE#}3(0.88)
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if M1(x)-M9(x) is small and M3(y)-M9(y) is big then #)#&k#&(0.94)
if M1(x), M2(x), M6(x) is big and M1(y)-M9(y) is small then #)J#k#(0.89)

Fig. 6 Rule of Technique Skill
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