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Investigate Inter Personal Interaction by Multi-Resolution
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Abstract:

Physical tacit knowledge is the way of acquiring the abilities to move our body by

trial and error. Understanding of the relationship between body segments plays a key role in order

to encourage learning the physical tacit knowledge. This study utilized the visualization as the

tool for understanding its relationship.

1 0O0od

obooooooooobooboboboboobon
oboooooooooobobobooooooon
obooooooobooboobooboooooooon
oboboobooboobobooooooooobooobo
obobooboooooboobobobobooooon
ooboboooooboooooooboooboboooooon
ooboooooboooboooboooboobooobooo
oboboobooboobooboobooboobooooooon
obobooobooooooboooobooooboooboo
ooooooooobobooooobobooooooo
obooboool1oooooooboobobooooon
obo-00-0000000b0b0boooooon
ooboboooboooooooobobooooooon
oobobooobooooooooboobobooooon
oooboooboooooooobobobooooon
gboooooobooboobobobobooooon
gboboooooooboobobooooooogon
gbobobobooboooooooooooooobo
gbobooooobooboobobobooooooon
gboooooobooboboboboooooooon
gboooooobooboobobobobooooon
OO00000000 AnalysisDOOOOOOOCODOOO
OO00000000000000 SynthesisDOOOO

goboobooboboboboboooooboooo
0000 0 252-8520 000000000 5322
0000 E-mail: imkn0926@sfc.keio.ac.jp

000000000000000000000000
000000000000000000000000
0000 [)2000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000

Team A Team B
—IfﬁkFHEVFEE{’EFH

[ ] | [ ] |
al a2...all bl b2...bll

——1—@AWHE¢%
1T

]

SRR LR = Z 7
g 8- p

[sT =]

jan

[¢]

U1.g00bo00oo0oboooocobooooon



— PlayerA QAR+ Y T —9——

PlayerB DEARF Y FT—9——

02 000/0000000000000000

2 0Oood

00000000000 0O0oUOooooO (=00
oo0o0oOoOoOoO0OO0OO0OO0)0DUOUOoOOoOOooooo
gbooooooooboobobobooooooon
gboooooooobooboboboboooooon
obobooooooooobOoboboooooon
oboooobooooooboooboooboobooo
obooooocooooobooboobobooooon
oboooooooooboooboooboooo oo
00000000o0ooOoooUoOoooo/oooo
oobooO0oooboooooboooobo 2000000
oboboooooooooboobooboooooon
oboooooobooooboboobooboooboooooo
obobooooooooobooobooboboooooon
obooooboooboooooooobooooooooo
obooooobooooboboboboooobooooon
ooboboooboooooobobobobooooon
oobobooobooboooboobobobooooogoo
ooooooogd

3 Uuobobooood

000000000000000000 (MotionAnal-
ysis 0 0 MAC3DSystem) 000000000000
gboboooooooboboboboboooooon
gbooooooooboobobobooooogon
O0o0o0o0o0oo000oooooooooooog 3Mm)
oooobDoOO0o0oOoooobooDbOO0O1mlOODO
O2m] 00000O0O0O0COODOOOOOOOOO
0000000 20HzO0O0ODODODODOOOOOOO
0000000000 20HzO0OOO ButterWorth O
goboooooooooooboooooboboooooon
00000000 3|oo0o0ooo0oouoooooo
gobooooooobooboooooioo0ooon
oboboobooboobooooooo so00oo00oo0oo
o0300000000000000b000000o0:0n

. . Wi :

g—\&

R EEAR R

*
o
[ ]

< “ - /t\x
{a‘.
.
»

ZRTEEEHA Mg RES

U3 0b00bobobooboobooooond

gb3t0oboobobooooooobobobooon
gboooob3sgobooooooboboboon
gboboooooooboboboo 3gboooon
gboboooooooooboobobobooooon
gboboboooooobooboooobobooooon
gbooooooboo20000000000000
uboooz2000000000000

4 0000O0O0OO0OO0OOOOOO0

gobodobooobobooobooboobooonboo
gboobooboooboooboooboobobooboboo
goboobooobobooboobuoobooooboo
gbooooobooboo 1bioobooooboboo
goboobooobobooboobuoobooobo
goboobooobobooboobuoobuooobo
goboobooobobooboobuoobouooooboo
goooooooooobobooooooooooo 1™
godd-1ggdoboobbooooooooooooo
00Q (VelCorr :Correlation of Horizontal Velocity)
000 (1)ooooooooooo

Vi(t) - Va(t)
(Vi (t)] = [Va(t)]

gboobooooooooooobobobooooo
goobooooooooooobobobooooo
goooooooooo0oOoooD Aooogoooo
oboboooooooooooboboboooboo B
goobooboobooobooooooboooooooo
gbooooooooobooboboooooooobooo
000000000 AdgooOoooooooo 40
gbboboobooooboooooboil1000o000o0on
gbobooobooooboooboo1l1oobooboooo
gboooboobo-100bo0o0ob0oboboobizoon
4o00b0000obDoOoo-1000bb000o00onDn
gboboooooooobobobobooooon
gboboooooooooobobobooooon
gbobooboooooobooooboobobooooon

—1<VelCorr(t) = <1 (1)



T TN

S
W

TaoF FEB 2 R

Frame]

1ol U U i LJ

040000000000 QOO0 A)

oobOoobOobOOobobOOobOoboOoobOooooDo
gobooboooboobboobuooboabod
gogobodabobooobooobodgboooboad
goboooboboooboooboobooobod
gbooooooooboobobooooooooooon
goboboooobbolboooobobooobogoa
goboobooboobbooboobooboo
goboobooboobbooboobuooboo
goboobooboobboobuoobooboo
gbobooooooobooboboboooooogon
gl1go0oboboboocooooboobobooogoon
gb-1b0000booooboboobobooon
gboooooobooboobobobobooooon
gboocobOobooooboobo-1boooboobooon
obobobobobob1o0oo00o00o00o-1
goboobooobol2eo014o00000000O
gboooooooobooboboboooooooon
gbooooocobooboobobobooooooon
gbobooooooboooboobobo-0o-00000
oboboooooooboobobobooooooon
obobooooooobooboboboooooon
ooooO0ooooooobooooooboolooooon
oboooooooboobooooboobo-1ooo0ooon
obooo0oool1o0oooooooboboooon
obobooboooooboobobobobooooon
obooobo-10o0o0ooobooboooboobbooon
ugbob1l1g0bgobgoboobuoobooabood
0-10boooobooobooboboooobooon
so0booooooonoob-1oboobobobogn
gboboobobooboboboobobobblo
goboobooboobbobboobooboa
goboobooboobbooboobooboo
gboboboobobliobobobobooobbo
gobgobobobbobbooooboo-1b0o0oboo
goboobooboobbooboobooboo
gbooooooooboobobobooooogoon

BEMN SFEMN SFEMN BEMN
HREnik B 7 ¥R BUSNT
-1
a) WEANTH b) SFEATH

Os5 000ooooaon

oboboooooooooobooboobobooooon
oboboooobooooooobooboboooon
ggboooboobboobgoobuodobooaboa
ggboogboobbooboobuoobooaboa
ggo

5 Uoduouoboooooon

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000O0O0O0OOn

000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
00000000000000000000 £,000
00000000000 O0WOO0O000000000
00000000 f,0012W< f,< f, 00000
0000000000000 250[Hz1 0000000
1/5[s10000f, = f,/2 = 125[Hz]1 O 1/2W=1/2
x 1/5=25[Hz100000000000000000
2.50125[Hz] 00 000000000000000O0
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000



‘ Wavelet ZE Wavelet #2542
/‘E\J;#i/ ﬁi —| Level 0 |J_ | Level 0 |/\_/
—| Level 1 |J_|_ | Level 1 |[\J’\
EEAEEE ‘ . .
HE * - :
/\/\/ = —| Level 9 |J_|_|_L | Level 9 |A'\IVVV

gedgboooboobod

O 1: WaveletLevel DO O0O0OO0O0OO0O00O

Level 0000000 [HZ]
Level 0 2.44x 107104.88x 107!
Level 1 4.88x 107'09.76 x 107!
Level 2 9.76 x 107'01.95x 10°
Level 3 1.95 x 10°03.91 x 10°
Level 4 3.91x 10°07.81x 10°
Level 5 7.81x 10°01.56 x 10*
Level 6 1.56 x 10'03.13x 10!
Level 7 3.13x 10'06.25 x 10!
Level 8 6.25x 10'01.25 x 102
Level 9 1.25 x 10'02.50 x 102

000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000 000D0000000000
0000000000000 00000000000
000000000000 00D00000D00000
000000000000 00D00000D0000n
000000000000 0000000000O0n
00o00oOoO0o0oeOdOOnO

0000000000 000000000o00o0n
000000000000 0000000000000
000O0000o00O0oooo2'o0oo0ooooon
0000000000000 00000000000on
0000000000000000000 (Daubechies)
0000000000000000 1000 10000
OO00OLevel0DODOOOO0O Levelo DO D OOOODO

gboooood

6 UUOLOUogoobOooooa
6.1 U0O0ODOODOOOOOOODOO AD

0700000 ADOOOOOOODOOOOOOO
J00o0oo00o0ooooo0oooooooooo
00000000 Level DODODOODOOOODODO
00 (ContourMap) 00D 0OODO0O0ODOOOODOOO
goooboO0o-10g01lgogoobooo-10-0.6, -0.6
0-0.2,-0.200.2, 0.200.6, 0.601.00 000000
00000000000 LevelOOOODOOODOOO
ooobooboooOooboooooobobooooo
ooobooooooooooobobobooooo
oboooooOoobooOoboooobooooooboooo
oodbO0oooO0oOo0ooOoooboobobOoboooboo
O00000OLevel70 9(15.6Hz0 125Hz) OO0 OO OO0
ooooO0obO0obOO0obOobOOobOobOobOoboboo
g00O0d0obDOo0bOO0o0obOOoobDOoOobooooDooo
gOdbO0o0Oo0o0O0oOOooOOobOOobOobOoboooo
OO LevelOO 3(0.12HzO 1.95Hz) 00 00000000
1200-1400 00 0C0DODOO0O0OOOO0OOOOOOO
0-1db00o0o0bOO0bOo0ooOobooboooooo
godbO0o0oo0o0O0obOOooOobOobobooooo
godoOo0oo0obOOooOOooOobOOobOobooooon
g0o0d0ooOOoooOoOoboOoboboOoooOoooooo
gooooooo+1oobobooboobbobo
goo000ooO0ooOO0bOoOooDOoDOoo-1ooooon
goo00o0o0oo0ooOOooDooOoooDOobOooooon
godoo0ooO0oDOooOOoooooDOobOooooon
JodooooopDooooooooDoboooooon
goooopooblo00oboboobooooooa
Jo0o0oboobooboobDoooooooooboloood
0odooooooooDooooooooooooon
0od00oo0ooooooooooOooooooooon
0ooooooooooooooooooooooog
00d0o0o0oo0ooooooooooooooooon
oooboOooooooooooboobobooooo
opbooogoo

6.2 DOOOOOOOODOOODOO BO

o8ioDoO0OBOODODOODOOOODOOOOO
ooooOo00oQooOO0 AQ00OOOOOoOoooooOoOo
gboboooooooooboobobobooooon
gobooooooo-ioooboo0o1oooooooon
gbobooooooobooooboobobooooon
200ms] OOOODODOOOOODODOOOODOO



Level

i O 2 N

0 500 1000 1500 2000

Time

07 000000000000D00000OO (OO0
O A)

obobooooooooobobobooooooon
oboboooooooobooboboboboooon
oboboooooooooboboobobooooon
oboboooboooooobobobooooooon
oooooooooooooboobooooooooooo
ooooooobooboboooooooynooon
gooobooooooobobbobooooobooooon
OO00O0O00OLeveld039078Hz 00O OOODODODO
O00000000000000 4[H=2]1 = 2500ms]
gbooooooooboobobobobooogon
250ms] OO O0ODOOOOOODOODOOOO0ODOOO
O000000D0O0O000D0 LeveldOODOOOODO
gboboooooooooboobobobooooon
gboooooooooboobobobobooooon
gboboboooooooooooooooogon
gbboooboogobooboooobOooboobon
goooboboooooooboooooooboobooogo
gbobooboooooboooobooooooogoon
obobOoboboobooooooboooooooon
boooooboooobooboooogon

7T 4Og

oboboooooooooooboobobobon
oooooooooooooooooooobooooon
oboooboooooboobobobobooooon
ooooooooooooobooooooooooon
obooooocooobooboobobobooooon
oooooooboooooooooooooooooboo

54

500 1000 1500

—10L U L U

08 000000000DO (OO0 B)

T S s A

[Frgme]

|
o
n

O | ——— O ——— . ———

Level

TROF 3 2 i

0 500 1000 1500 2000

Time [frame]

09 000000000000DO0OU0OO00 (Doo
0 B)

000000000000000000000 (Level?
0900000000000 0UO0O0Oo0oooOO
gboboobooooooobobobobooooon
0000000000000000000 (Leveldd 6)
gboboboooooboobooboobobobooon
gboboooboobooboooobooboboooooo
gbobooooooooboobobobooooon
gboboooocoooooboobobobooooon
gbobooooooooobOobobobooooon
gboboooooooboboooo-1ooboooooo
gbobOobOooboobobooooboooobooooon
gbobobooooooooobooboobooooon
goobOooooobooooooooboooooooon
oboboooooooooooboobobooooon
obobooooboooooooboobobooooon
obobooobooooooooooobOobooooon



gboooobooooboobooo

0d

gboboooooooboobooboboboboo
ooooooooOooO0Ov41000oooooooo
gbooooood

oood

(1] 000,00000.:7’000000000000
000000000000000007, 0000
0000000 DA, Vol.J81, No.8, ppl1802-1811,
1998

[2) 00DO0O0O0,000.:7000000000000
00000000000000”, 0000000
000 000000, Vol.2000, No.55, pp25-32,
2000.

[3] Winter.D.A, "Biomechanics and Motor Control
of Human Movement 3rdedn”, John Wiley and
Sons, New York, 2004.



