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WEZER R OMEEE (Z30) @ The purpose of this research is a quantitative analysis of leg
movement patterns of dance, which cannot be analyzed with a motion capture system alone,
using simultaneous measurement of body motion and biophysical information. In our
research, we collated intangible cultural material into the VR environment to produce
an integrated real—time version of Noh within the context of the Noh theatre. In addition,
we made the system that can retrieve the similarity motion data of dance corresponding
to a test data by using an indexed motion data. Therefore, we expect that our research
will help dancers and researchers on dance through giving new information on dance
movements.

AR TERA
(SAHINT : [T)
[ERESE MEESET & &

PRk 20 4R 1, 400, 000 420, 000 1, 820, 000
PRk 21 4R 1, 200, 000 360, 000 1, 560, 000
PRk 22 4R 900, 000 270, 000 1, 170, 000

FHE

R
&t 3, 500, 000 1, 050, 000 4, 550, 000

WMEnE : E—vardxy 7 F v, NLBIFK
BB OLF - fH : AT 4 THHWRT: - 7T =4 =X
F—U—FN:T—vardyTFy, TUINT—IAT

1. WFFERRMA LD 5

HIZITNANAREO RIEERNGFET D
N, HEEEOFRT 57— Tk, AARE
WOT —H A7 %IT->CHARERCET S

T — & L EHEENT D EE o TWDH DT,
ARWFZETH BAZER A OIC L TR E AT
-7,

ENICIZE—Y a vy 7 F v ARG HR



Z[RIRERHII U, BEZ RT3 D BFZEICIT A R
— Y T p— MBI AT A KK & B
ZHWT BB FEEEOfENT, 1 BT %
Y I F X ICEHTHIMENFT D, F72.
B TO RS, FROHEE, B30
ExREREMNTONTT D TRIZR S 720,
F—vardy ST v B AW BAREREO
T HMIEC. BARERD HEY )] oF—
HRNT O TER B D, Tk, Mz 12
KT DRHMEZ RO, 2D ORhGE
EOHREEZHLTWS,

6T, ARSI N—F I AE—V g v
F—Z 05 OEREE Labanotation D4R
L= AR S I S QA e G O
D=ITF AT 4 T HMAER e E DM T T
W5,
ESCITE—Y a v v I F v & ERER
Z [RIREFHE U, ZEWR O B IREE & ff b4 5 %8
PLOAFFEIT R B iv7en,

Db OWIEIL., B ARERZ: & OEKR
PERR OAGRA - MR T — 2 INER L . KR
BB CTH Y, £, T 7 VU IO R
R EIROVEIPH S E LTV 5, EERFOHIK
FEICHONWT, B—a v ¥y I F rR0E K
BEEEHD X5 BT o H NV Eii2FIH L T,
% < OFMT — % Z 502, BfE & FKEOBR
BRI DHIETH D, Fi=. BT —
X EfRAT OB LT HIEHROHTE 2T
T< . B DO EN AW BImeE . Jik
AT 4 T imOWFEE 72 TR S Tn5,

2. WHEOHEM

ARFFEO BEEL, RO & & HITHEEL
TLEWVWRLREROGHRE2, T— 3%
¥ T XKD HIREE & A FEO LR
DORIFFFHANC L - THM - R L. E— 3
VX TF X T IR T E AR WEER T
DFEFEH O RZME S FIEGE D00, el %
EBCOT 226 THD, b, *
—va T — NN T 2MIEERRE T
DBYATAETUVANT —hHA 7 ENT-HE
DE—VarT—Hrfr¥—Fy MRE
WCAB LT VREREE CRBIE CX DV AT 4D
HEEHIT O,

P 3
3. WrEEDITIA
VRABESRIXI
MOFN3987=4—
23y
PR )
FHBABTORE
[Fean | [T
ni AW [ &R
LEES
i £A
7R
i
1 HEwEEHEE
7508
)

#- R \F

4 smema

1 ARWFFED G & Sy H )

KT a7 FORER I OF0&K
EISHAHENIIK 1LIRTERBY THDH, £,
MR B LAMT, HARFOILEE LS L
[FEARF O A E O E e S & L
TS BT D, AP KB AR H
TEHUED DO KB AEDIEW 13#H & L CHf
FEIT 12,

(1) ZEEENMEDT — & L%k
ENENDOFHEOFM L F 5B O
T, HEEEDF v 7F v & R I EX.
72 EOAEMRIGE R, RIEE e & D) A B
BT 5, v I F v OO0 EIL., SLanhE
KFET—hK« U —F o Z—|ZHHDOH D
AR LT,

O HEHFITEEOIEE KB Z .0z, BAR
o TR ot pE—varFy
TF v LR T — & ORI A AR
JEDRNZAT> T, #FIET—% & LCTHIA
L7z, #RF I HEARERICAE L A
DOLMEFERE (W T B eI T, —A
RIS 44 2. b O — ANOZRFIRRIEIX
209 Th D,

@ mfEFoEEEFRIC, 77U (FA
2T r=T) OBROHIKT—X
ERIEEDIREIT -T2, AT, B
HOBEMHFZIZOWTEREDIA IV Tk,
E O X TIRIE LT,

@ HBAREWNO MR OV Tl
FORBIZED, BIEEY OFKT —X
D EREIT 2T,

@ T—HXWEFEOIEHIZBIT D AT Lk
XY T T =X OREEET, BT
SRR D KFBe A B ZE W 18 L 7R 0
HB L=,

(2) T—var¥y7F v LHEXRERD
[RIRFRHHNC & 2 ZER BN EO & &1k

Wik LT=E— a 7 —Z Iz Tk

FOTHEXOEREHRZ FRFFHHT 52 &

T, BARERO LS\ E ERIIHRITT 5
ZLEEBE L, FOXo EhE 2T AR
W, HEARE D FTHEHOMW N EEHRS
. B TORISDWITIEMED U X LJECH)
EOR—AEAEKT D, Frlo, HAZERCIX
DM K > THREOREE L BB, Bl
B LR R BN TN T\ D, FEHEE L
B X O BRI B B AT IC OV CIE I

LR & R LT,

(3) HAAGHEREICBIT 2 BHTEED FH %
pegitilant

T a XY 7LD HHREMET
—Z AW TEESTERBISND TV 2
DEFERT A — B B BB BRI L > TE
BN LTz, B ARBHRERROBITENESY



T 5701, BEDOT VR, HAREMOT
0, N OREALT, W OBRITE RIS
2 L TR OB IKEMET — Z Z I8k L

7o SR BN CTOER I Z AW TESR
L7e/RTG A—=ENET ) RORKFEERET

BHINT A= DZWITT — ¥ AR ITIZHI

W%, BRSO S S-S
A= ERHNTT Y R EMmoOBTEIEE

N—T 5T T B0 T T AT =55 &4T

ST, TV ROREEMNTT DT, FHK
NHEY LT,

(4) B—var7r—XIZB) 2 KRE)
TED TR
—ODHIKENET — Z N TOEBOER
EHALMIL, MBRHCHR E T DT —Z AL
ERRVIADD L5, IEEZFHLIZHE T LI
DL, FOREKERMIL L7-, ZOWLED
HARR 22 FIEE LT, £ 3 FEm 08T (PCA)
WCEDE—va vy 7 F vy T —F 2 RK
Jefb L7z, WIT K SEEEE AW TR ebT
Sl AL I AUNE L3 Nl tass
HLlz, BBLSET— X5V HR— T X
— VTR S, RRBRICZOREERE N
TTARNT—X OEBOHAHNE1T - 72, FEM
HAREMEORBIITE, /A EBEnS#HY L

—o

(5) VREHIZ K 2 ER LM DX v T 7 #
T =A== a v

P ANFRIEB/E Y I R TIA4 7 2FH L

72VR (NLBUE) Hifflcky, CGHxv
T AR DB, B0, BBD & D R
{CMDOTCENT — A TROA BT T

I UINAREIR YV AT DR LT, AAER
REBIZE DXy T AT = A—a vl

TR\ HEY L, B RT A4 TRE
TORICKTDHCC XY T/ T =A==
2% King’ s Visualisation Lab » King' s
College London & W W4 %24T>7=,

4. WFFERRE:

PUFT, Th b OWF5eRalE & sl iz oW\ T
Iz D, TNENORFEOZEML, i
FeiE ) A MIH T ML ESETE D,

(1) TE=varxx7Fx LHEBEXNERD
[FIRFFHANC X 2 ZERENE O E Bk

AL TIL, BARER TOR IR
7 B O R A E BRI 5 721,
A CItIRD N DOEEIZE O H IREE % £ —
vardy Iy EHEROGET — X %
HWT, a1t o 7.

FAEIN ) (239 2 A5 M0 & A2 o0 7 B SCRE I
\ZHERE D & S DDV DORNERO Lk 21T
ST, BB ORNFRITIEIUT R L OULHERD
Z (%Co—contraction) ZEtBE T HZ iz k-

TEBMICHIRTEX 5,
#1112k, M) loxh U ChEpgEn &
SERIEI D R DD\ ORYRITHERE D D3RR
ST B, 10-20%fREEmVZ & bnnd.
WeBRE D DR BEORERENEERE S 12 B,
MIpNZ L EBET D L WA D ITHERE S
L TRV T, BETORSHD
BRI AToTWEZ ERNbhoTz

1 MR T 2 HERE D & S OFFHUIF - O

e
FMSEI CR) | IR )

B gr | M| mw

#ERE D 41% 7% 53% 86%
R S 25% 76% 36% 83%

FORER, WERE ST BN 20 4ELL o
H ASBEIR O FEE 2 8 > T B gBRE D 134550
HRIEOHAZSRILSFEHT I Lick
ST, DRV FHATH, ORI E
FEHLTWDZ ENnbhot,

(2) HAGHEREIZBIT 2B TEIED KL
igitilan
AR OERIL, FERT—FEZHWTHAR

GHEERED TV R a2 EBAIC O T 52 &

T, T RITREBSINDRBT A —F %

LML, IS LB ERE B VO OEK

REDOEELEOMEMEEHONITHIZ L

Thd, BIRHIFZENE %2 DL FICH%1 5,

O T—varxy Iy i RBEEHH
(pedar-x) O REIRFFHHIIT 2 2 AT L& K
BT,

@ WS EOHIICH EIZEST 7Y
HOERICOWTE— g rFy 7F
¥ & RIEEORIFEFH Z 1TV, NAS & &
T AhERANWCT—Z =2 LTz,

@ T—varXy7rFyvilkdHEEE
T—=H RN TEBESTER SRS
T 0RO T A — X % 08 BT
(2 &> TEEMIZINT LTz,

@ BARGHIZEED 1BV ORI & AT 5
DI REDOT D R, HAREROT Y 2,
NV EOFEARBIT, BE OHBRITERRIT
L CEMRE O F KEET — % Z ULk L
776

® ZEEBMITCTOERY DI 2R TE
BLTENRT AT RO
WRETDHNRTA—=HZDERTET —H %
AR ITIZ B L 7=,

©® FERD TSI SRRSO T A —
2 EANTT Y R EMoBTEIEE 7 v
— T T BIEDICT T AE—3ELT
-7,

INLORERNG, BEABHEEICEIT S



£ 2B RENE D BERAE R

Cluster 5 Cluster 21
= P
. 7 =3 i
T o %N A\
(Break ’AK_’_’ #_L&_‘[]_/,
—7[ L
dance) \ \\-, &7
R\ YV
-8 b \ :
—__ \"‘ “\.T ..: ‘\;
7 = \f‘ —=— _i&_,iﬁ_d
i (:‘ 4 .\":v g

T RIE, AEREOBEFED/NNT XA —H
EHRBELOBEBEDO T A -2 &b L
I TE D2 ENbhotz, s %M
WCT D 2 A O BRATENE A BT 5 E R
HiT-o 72,

(3) T—Yarr—XiZBiF2EUEED
FRER & B
HEEMEDO T LT — A TI2BIT5H
JELEMERMBR E RV AT A EHET D Z
EEEREL LT R T o 7o, BMET — & X
— 2 DOREHRIT Google DX H 7T F A |k
ERWIERRBEY AT L ETRRY | BEAK
DOFPMEIZESNTITY, ZHUCL - T, =
— PN EZ L 7 o #k O BB E A R SR
LTERTDHIENTED LTS, BiIK
BIRFFEN R 2 LLFIZHIZET 5, — DO (KH)
VEF— 2N TORBDOEBEZH SN L, H
RIFICR B LT DT — XM EPKYIAD D
Lo, BMERHELES T L ICHEL. ok
A WAL U7, B YRR SR D ALEE D BARE 72
FIEFLL T LR TH A,
FPFERSOTICLVE—Va vy T
F v F—F BIRRITAL LTz, RIC K Eik%
HOWTEKR b T =2 %27 A%V T L,
RIS T L ITE LT, BB SNET — 4
Y R— IR F—< L ITHNTEY X
. BB, ZORERERHWCHREET —
X DEBRDFHANEAT - 72,
LEDOBEBRH SN 2NIE, 2z v
TEMEZEHR L. IIEOREEZHAL T D
AT I AT =2 BB LTz, A
F o RAEMNINTHZ & T, MBROE., BH%
KIBDOFPHZAL D ATe Z LN ATREIC A2 0 |
TR D R R R 2 FEAE L 7=,
AWFFETlE, P R— b_T H—< 3 THE
LI REEICT A T — 2 &2 52 BEBOH
B AT, FERIEB S LI EEND O E

ML (F2), TNHORENS, B
FECL o TEET — ¥ 2 HUEB T LI
SETXAZ ERbhoT,

(4) VREREZEIC X DD Y T I/ X T = A —
va v
EARFREBSE Y RS 4 7 % FH
L72VR (NLBLERE) HiFickh, CG*
Y77 AL DR, BV, BBO XS RIER
A DT HENT =T A TR BT
Ta UNARER VAT AEEE LT, £,
3 [ D% B Rk AR IREE | AR % B
RTAHEDIZVizard V7 F U = T EHAWT,
CG a7 Y EERMIZIDERTEDH LD
L7, T=varXdy 7 FynoIERLE

- [B]%)
T

—Avatar of Noh player

»
-

Syptitle Noh theatre in second Life

K2Ehr RIA 728 HREDHH

HEEEOBET — X %4 LIZHEEED CG 7
NH—% 3D MAX ZFH L CHIMEL 7=,
Vizard BeBEIZ, CC T RZ —ZHET 57~
WIZ C6C X% T 7 XDT—H % CAL3D 7 % —
< MIEH LTz, ME LTV AT LCHEL
ENDCCT R —IEMEDCCEL D, £
— g F—RLHSNT G T AKX —DFE)
VENEMEICERBLITE 72,

vl RTA TERE T, BB
EHAETEDLLIOICV AT LEREE L, A
VHA—Fy FENR—=RZLTELK DR
T A 7 DOEMEE TR O 2 — )34 4L
SNV AT ATITON S EEEZ#HE T
XHLOIC LT, BBERIIAAMFEICH S
BEEAEZXRIC LT 6 {bEITo7-, HeEk
I 40 BREE LSV TO T3 E ) (8%
ET—Tard¥y S FY LTCBHZ+—~v k
B L 7mFT — X% 6 T ANZ—IZHEH L
(M2), Bhv FI4 7 D8ETIE, T#b]
OB EIE R T DU AT AHEEL, fE
ZELSHMLRODABBMTE L X HICTR
ZiT-o7,
TOXHIRVATAERER L TCHAREK
I SC L I OB & 1515 2 RS D=
12725 LI 5,



5.

S BE

(WFFEREAE . IHIE5 R M ORI IE# 12
E 7Y

(MEsSam ) (RE 7 1F)

)

(
o)

)

Worawat Choensawat, Sachie Takahashi,
Minako Nakamura . Woong Choi . and
Kozaburo Hachimura., Description and
Reproduction of Stylized Traditional
Dance Body Motion by Using
Labanotation . Transactions of the
Virtual Reality Society of Japan, %t
FtH . Vol. 15, No.3, 2010, pp. 379-388
B JEH, AR ok, B KE BN 1
ZI\F JR=BR, AR A A a TR L —
¥ a v DD ORI HRAE 5 Lo K
BEDAER & & OF T, BRIEHRA T 4
TR, fwef. 63 &, 12 &, 2009,
pp. 1807 — 1814

R T, THRER OF0ER - PRAT - (BRI
THREEMELE-T 7V h OB A F6)
LT ), [AR—=YZDOEMR] ZRHE
B, fpedE, 2009 pp. 68-77

Mitsu YOSHIMURA, Kozabro HACHIMURA.
Takako KUNIEDA and Wakasaki YAMAMURA,
Quantitative Realization of Spiral
Motion Observed in Principal Component
of “ JIUTA-MAI ” Japanese Classical
Dances, B E 17256, facf . Vol. 37,
No. 3, 2008, pp. 312-404

BRI Y \NAZER, EERREIEA T
G H & R A O ik — H AR
M L LT B E RS, Bt .
Vol. 37, No.4, 2008, pp. 396-404

MOy, )RR, SO & g
BB 1A RRE, AR, Vol. 37, No.
6. 2008, pp. 832-834

ERER . Chris UGOLO, 26758 kAR
A-A EFTDANEDTNALZAY I H
VAEBEFNZL T, EEEam [
B, AP, 31 %, 2008, pp.98-101

FaF) (G20 1F)

HEHE, VIR . REPREE], S\ ATA ZAR,

MBS AN —F v L LERKIT, (57 ER.,

2011 4E 1 H 21 H, AR

AR, RIS RS, R T, REPREH],

WP HE—. J\FTE =B, fRESAN—F ¥
TR TIRER D 72 6D 0 31 TR i 28
fLDOFHAIE AT L, AR a2 B
— XN A, 2010 # 12 A 12 H,
O

S. Tsuruta, W. Choi and K. Hachimura,

Generation of Emotional Dance Motion
for Virtual Dance Collaboration system,
Digital Humanities 2010, 201047 H 7

H. UK

W. Choi, T. Fukumori, K. Furukawa, K.
Hachimura, T. Nishiura.K. Yano,Virtual
Yamahoko Parade in Virtual Kyoto .
SIGGRAPH 2010, 20104-6 H 19 H. USA
W. Choensawat, W. Choi and K. Hachimura.
Realistic Expression of Body Motion
and Environments in Laban Editor .
NICOGRAPH 2010, 2010 & 6 H 19 H.
Singapore

W. Choi, T. Fukumori, K. Furukawa, K.
Hachimura, T. Nishiura.K. Yano,Virtual
Yamahoko Parade in Virtual Environment.
NICOGRAPH 2010, 2010 & 6 H 19 H.
Singapore

BOfe, ErE, J\MIE=R, 7/
RIZESL <V ARy N ADAER L
TRk, AV HFT 7 ar 2010 GmsCHE,
TPSJ Symposium Series. 2010 4E 03 H 01
H. J%

FRIRFROK, B HTEM, ERE, \ AR =RE,
HoAaTZRL—varDl-oofEn~
NaATET LD H v ABEOFRBIA
B e -E Al e VAN |
WALE 2 2009 4F 12 H 19 B, SZAfE
R, wEE

VRRGE RS, SIS, R, \AE=
BB, M2 o2& A AT T Ok
AXBFELa v Ea—F U RU T A,
TEHALER 4 2009 4F 12 A 19 B, ifn
iGN R ]

Woong Choi. Drew Baker, Martin Blazeby.
Kohei Furukawa, Kozaburo Hachimura and
Richard Beacham. Performing Arts of
Intangible Cultural Heritage in Second
Life, AXBI#E ar BPa—H T Ry
U A HHALBE S (2009 4 12 H 19 B,
SEAREE R, T

Woong Choi ., Drew Baker, Martin Blazeby,
Kohei Furukawa, Kozaburo Hachimura and
Richard Beacham, Character animation
in Second Life | International
Symposium Human Body Motion Analysis
with Motion Capture.20104E 1 A 23 H.
Ritsumeikan university., Kusatsu
Worawat Choensawat . Woong Choi .
Kozaburo Hachimura, A Quick Filtering
for Similarity Queries in Motion
Capture Databases., Lecture Notes in
Computer Science, Volume 5879, Springer
Verlag, 2009 # 12 A 15 H. Thailand
Woong Choi., Hiroyuki Sekiguchi., and
Kozaburo Hachimura., Analysis of Gait
Motion by Using Motion Capture in the
Japanese Traditional Performing Arts.
ITH-MSP2009, IEEE, 2009 49 H 13 H,
Kyoto




Woong Choi. Takatoshi Ono. and Kozaburo
Hachimura. Body Motion Analysis for
Similarity Retrieval of Motion Data
and [ts Evaluation, [ TH-MSP2009. IEEE.
2009 49 H 13 H. Kyoto

@ Woong Choi. Drew Baker. Martin Blazeby.
Kohei Furukawa, Kozaburo Hachimura and
Richard Beacham, Character Animation
of Intangible Cultural Heritage in
Second Life, IEVC 2010, IEEJ. 2010 4
3 A5 H., Nice

Hiroyuki Sekiguchi . Woong choi .
Kozaburo Hachimura. Generating Puppets
Dance from the Piano Performamce, IEVC
2010, IEEJ. 201043 H 5 H. Nice

@ Worawat Choensawat . Woong choi .
Hiroyuki Sekiguchi ., K. Hachimura .
Improved Segmentation of Motion
Capture Data using SMOTE. IEVC 2010,
IEEJ. 201043 H 5 H. Nice

Woong Choi., Drew Baker, Martin Blazeby.
Kozaburo Hachimura and Richard Beacham,
Character Animation of Performing Arts
in Second Life., DADH2009, 2010 4E 12
H 01 A, Taiwan

Ryota Ozaki. Seiya Tsuruta, Woong Choi .
and Kozaburo Hachimura., Recognition of
Dance Motions Using Hidden Markov
Models for Dance Collaboration, The
Fifth Joint Workshop on Machine
Perception and Robotics. 2009 4 10 H
05 H. Kyoto

rerE, PO BEEEH, AR =8B,
E—a ¥y I F v HWE HARGKR
ZERBIC T B B TENE O Rl 1
LR T1 [ R E RS LR T4
2009 423 H 11 H, AR

(XE] GF14R)

@O Woong Choi . Tadao Isaka . Hiroyuki
Sekiguchi and Kozaburo Hachimura .
IN-TECH . Advances in Human-Robot
Interaction, 2009, pp. 165-178

6. WFIER

() #FFefEs

% Mt (CHOT WOONG)

BES TS HMZ - &
Bh#

WFgeE 5 - 30411242

W LR -

(2) Wrge sy

J\AF A ZEB (HACHIMURA KOZABURO)
NEAEE R« IERER T - B
WIEEF R« 70124229

P R (ISAKA TADAO)

SEATRARE o« AR — Y BRI - B
Wroe &5« 30247811

g &7 (ENDO YASUKO)

SEAEE R - EEFEAE T - B

WFoe %5 - 10185168

B9 {82 (SEKIGUCHI HIROYUKI)
KT« PSR O 2 R - Gl
WFoe &5 90243063
(TR % IR )

HFHR I (YOSHIMURA MITSU)

SEANRR R« RAR AT STHERE - 2%
Woe &5 60109311

(SZAR R % R %)

(3) HHEMFIEE

K EHE (MARUMO MIEKO)
HARKT: « S0 - 2%
WM&« 70297860

P E 1 (SAKATA MAMIKO)
R RS: - SUBIE WSS - #eHdZ
W75 &5 : 10352551



