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Visualization of Human Body Sensing
for Supporting Sports Motion Analysis
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Abstract: This paper realizes visualization of human body sensing for supporting sports motion analysis. In sports
motion analysis such as hitting or throwing a ball, kinesiological information such as myoelectric potential values are
checked corresponding to form actions in video images. To support this process, the kinesiological information is
mapped onto a human body skeleton model and displayed with a variation of colors. The animation enables us to
observe transition of the kinesiological information according to time spent during the actual action forms. This method
is applied in practical use to golf swings and bowling, and its effectiveness to distinguish differences among playersis
sighted.

K eywords. Sports motion analysis, Kinesiological infomation, Human body model, Mapping, EMG data

000000000000000003DcGO0n

00000000000000000000000
3n0bbooooobooobbooEpee)UOs3 00000000000000000000000
00o000000000000000000000 0o00o000000O03pcGoOOOOooonn
00000000000000000000000 000000000 00O0O0O0oon
00000000000000000000000 000D00O00DDOO0OO0OO0O00O0[00000
0oooo0o0000000o0oo00b0000oooon 03pcGO00D000000N0nnoooooan
00000000000000000000000 0000000000000 0000000000
00000000000000000000000 0000000000000 0000000000

1. 00O

94



OOo00O0000 Vol.2 No.3 pp.94-100

00000000 <«—— oooog — ooooog
J L,JW, ! —
o000 oooooog e
ooo ooo ! T R

D |:| D D |:| — A mv)

# 3poogoogoon

2 IERjts)

)

g1o000o00on

gobooboobobobobboobobbon
gobooboobobbobboopboobbob
oooo@Eooo)yobooboooboboooo
goboobooboboboboboobobobob
gobooboobobobobbooobobbob
goboobooboboboboboobobobob
gobooboobobbobboobboobbob
gobooboobobobobboobobbon
gobooboobobbobboobboobbob
gobooboobobobobbooobobbob
googon

gboooboooboooboobooobooobon
goboobooobobbobboobooboboooboo
gobooboobobbobboobboobbob
gobooboobobobobboobobbon
goboboooboooboobooccUuoboon
o0Do0o0oOoO0oOoERIOoOooOooooooOooDo
goboobooboboboboboobobobob
obooooobo 3poogooboooooboon
gobooboobobobobboobobbon
gobooboobobbobboobboobbob
gobooboobobobobbooobobbob
goboobooboboboboboobobobob
googooooo

2. ODO0oooooon

21 000000
goooboobooboboboobo 10000

95

200000000000 b000b00obooDoboOo
gobobool1boobooboobobbob
gobooboooboobo3oboobonboobon
oooobooobooboobooboobooo

a) DOO0OOOQOOOO 30DbObOOUOODoOd
ooooboobobooobon

b) )0 O0DOCODOCODOOOOOO3 0000
gooooooog

c) DOO0O0OOOO0OOooOOoOoOobooo

d 00000O0O0OD0OD0OODOODOODOOooOoog
oo30000boboboooboobooooo
oo

e) J0ODODOODOODOODOODOODOODOODOO
gboooboobooog

oboooboobooboobobbooboon
gobobooboobooboobooboon
goboobooobooobooobooboobooon
ooooboooboobobooobooon
22 00O0O0O0DOO

oboobooboobgoobobbooboon
goooooooo

gbooboobgoobgoobobbooboon
gobooboobooobooobooboobooon
goboobooboobooboobooboon
goboobooboobooboobooboon
ooooboooboobobooobooon



OOo00O0000 Vol.2 No.3 pp.94-100

1000 130000
2000 14 000
300 1500

4 00 le DOOOO
5000 17 00

6 000 18 O
700 19000
8 00 20 00
90000 21 0000
o000 22 000
1 00 23000
12 00000

200000000000

v

03o0ooooooooo

gbooobooobooboobooboobon
gobooboobobbobboopboobbob
goboobooobobobobboobobobbob
goboobooboboboboboobobobob
gooobooobooooobooboobo

gbooobooobooboobooboobon
gobooboobooboobooboboon
23 00OO0ODOO
gobooboobobobobboobobbon
goboobooobooobooboobobooon
goboobooobobobobboobobobbob
oMoboboooboo0oboob 200b0mOon
oboooooboobooooobobo3ogobooon
000BOOOODOOOOODLTOERUDOODOO

gbooobooobooobgoobooboobob
gobooboobobobobbooboboobobob
goboobooboboboboboobobobob
gobooboobobobobbooboboobobob
ooooboobopMdlobooboobooogoog s
gobopoboobobobobbooboboobbob
gobooboobobobobboobobbon
goboobooobooboboon

\\
D)

400000000

HRN 0 = > [
oo 1

os500000

a) 00O by OO
D6 000000000

24 30000000000
000000000000 0000000000
00030000000000000000000
00000000000 300000000000
00000000000000000000000
000000000000 00000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
000000000000 00000O
25 000000OO0COOOOO

0000000000000000000000
000000000000 00000000000
0000@O000000000000000000
0000000000000000) 0000000
00000000000000000000000
00000000000000000000000
000000000000 000000000000
000000000000 000@O000000
000000000)0000000000000 3
00000000040000000000000
0000000000000000 2000000



OOo00O0000 Vol.2 No.3 pp.94-100

070000@O00)000

10000

00000 (@ 20000)

ooon SunRaster 0 O
ooooo 640x 480(pixel)
oooooo 8bit/pixel
ooooo 380(frame)
ooooo(@ 10000)
ooon 1900(0)

02000000000

ood god
1000 7000
200000 g noognoo
3 0n0ggo oponoonoo
40000 100000
500000 11 00000
6 0000 12 0000
1300000

goboboobomooboooboooboooo

gboooboooboooboobooobooobon
goboobooboboboboboobobobob
oOo0oooOog(@sooooooboobgoooo
gobooboobobobobbooboobbon
gobopoboobobobobboobbobbob
gomoobooobooboobooobuoonoo
gobooboobobobobobooboobob
goboboobooboobobi1ibgobon
goboobooboboboboboobobobob
gobopoboobobobobboobboobbob
gobobooobgoedboobOoOobOoOoDbOn
gooooon

gboooboobobooboob 200000
goboobooboboboboboobobobob

97

00(@ 7)0

a) 0001

by 00O 2

gsooono

AR V)

T il 1|
o ¥ m;l"l T ‘I =
WAL Om V) (a1 25 18 i

0 1 F]

L 1Y)

-
Y]

[CRE =

1EF B )

ooUoopoonoono@obooog)

3. 0o

gboobooboobgoobobbooboon
gobobooobobooboboobooobooobooon
gboooboobooobobo
3.1 0000

oboooboobooboobobobooboon
gobobooboobooboobooboon
oO0O0@Ooz000)D0O00O0ODOOODODOO
ooboo0o0oobobooooobboooobobob
DvOOO00ODOOOoOO0ODOooOoOooDooOoOo(@
giloo00)000OO0OO0O0OOOObDOUOOODObOO
gobobooboobooboobooboon
gboooboooboooboooboobooobooon
gobobooOoboboOobobooboboobooobooon
gooobooboobgoooooooboonD 1
oooooooboobobbo200b0b0bOon
gboooooboooooboobo sgobooboon
gobogooobuooboboobooboobon
ooooooboooogob 20b000000bD000
goboboobooboobooboobooon
gbo0 sGl oooooooooboooboon
Indigo2 Impact(R10000 195MHz)OD OO OO



OOo00O0000 Vol.2 No.3 pp.94-100

-0.25s -0.20s -0.15s -0.10s -0.05s

impact

-0.25s

+0.10s
b)y 00O 2
010 00000000000000000000000

impact +0.20s +0.25s

gl oogbooboobgoobgoooboooobo 012 goOoOoooobooooooooobgon
gbooobooobooboboobooboon gooobooooboooo

98



OOo00O0000 Vol.2 No.3 pp.94-100

32 0O0OO
gboooboooboooboobooboobob
gobobooobD o0boobooboobon
gooooboboboooooobobobboooo 11
gobooboobobobobboboboobobon
gobooboobobobobboobobbon
goboobooboboboboboobboobbob
gobooboobobobobboobobbon

goboob30obobobooobooboboboboo

gobooboobobobobboboboobobon
goboobooboboboboboobobobob
goboobooboooboobooboboon
[COD0] Di1o0l2O0O00D00O0O0O0OO0OODOO
goboobooboboboboboobboobbob
gobooboobobobobboboboobobon
gboooogo2sgboos50o00oo0500000
gobobooboobi100bo0bgoobon
oooooobo@ooobooooboooo
goooo@oOoOoOooooOoobooOooooon
ooooooboonO)yboooooobob 2000
goboobooboboboboboobobobob
gobooboobobobobboooboobbon
goooboooboooboobooboboboon
[OCOO0O0O0] 0 nno1200000000000
gobooboobobobobbooboobbon
gobopoboobobobobboobboobbob
goboobooobobobobboooboobbob
0o0oo0oo0@ noooooooboooobooo
goboobooobobobobboooboobbob
oooooobOo(@ 11012)0

33 00O
gbooobooobooobgoobooboobon
goboobooboobooobooobooboooo
goboobooboboboboboobobobob
goboobooobobobobboooboobobob
00000000000 0oobOooooDbOonD @
oooOooo0ooo0ooOoDoOoDOo wmoobo
gobooboobobobobbooobobobon
oooooobooboos3sgooboooooobooo
goboobooobobobobbooboboobbob
goboobooboboboboboobobobon
goboobooobobobobbooboboobbob
gobooboobobobobboobobobon
gobopoboooboboboboobboobobob

99

gooboobooboomobooboobooonboo

4. 0Ooo

oooobOoobooboobobobobobon
gooboobooboobo 20b000b0000D000
goboobooboooboooboobooboon
gobobooboobooboobooboon
goboobooboooboooboobooboon
ooboboo0obo0obob 3booboobon
goboboobooboobooboobooon
gobobooobobooboboobooobooobooon
gobobooboobooboobooboon
goooboooboobomooboooboonooo

gboobooboobgobobbooboon
goboboobooboobooboobooon
gobobooobobooboboobooobooobooon
goboboobooboobooboobooon
goboobooboooboooboobooboon
gobobooboobooboobooboon
goboobooboooboooboobooboon
oo0boo0ooobobooooobboooobbon
vROODOOODOODOOODOODO

oooobobobo3b0ooboooboobon
gobobooboobooboobooboon
gobobooobooobooobooboobooon
gobobooboobooboobooboon
goobobooboobooboobooboon
goooooobooo
b OobOooboobooboobooboon
gobobooobooobooobooboobooon
gobobooboobooboobooboon
gobooooobobooooobbooogooon
oobobobooboboobobobooobooobooon
ccuunooopoboon
ooon
[Qoooorob00b0bO0boooOoboon
ocoooor,00 ME OOODO BME, Vol.16,

No.11, pp.28-41, 2002
[2000,000,0000,00000,0000,0

000,000 000000000000000
Oo0000000000OO0O0O0ooOon”, 02
0 NICOGRAPH 000000 &IDODOODO
000000, pp.89-90, 2003/5
[Bl0000,0000,00000: DLT O
Jpn.J.SPORTS SCI., pp.191-195, 10-3,1991



OOo00O0000 Vol.2 No.3 pp.94-100
dooooooooboboooooOoroOoooDoo

ooooocooooogor , bod, Vol.ag2-D-1l
No.10, 1999/10

100



