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Abstract: This paper describes a motion synthesis system for supporting dance creation with a tablet com-
puter and motion data. The system allows users to select each motion clip and preview it using 3DCG in
real time. Body-part motions of contemporary dance performed by a professional dancer are captured and
prepared as motion clips. The system synthesizes motions in two ways. The first is to replace the body
parts of a base motion with different motion clips of the corresponding parts, and the other is to blend the
whole-body motions into a base motion. Some motion clips can be selected by touching the tablet screen,
and they can then be blended into the base motion. Dance-creation experiments for contemporary dance
were conducted to evaluate the capability of the system. Ten dancers who majored in dance at university
created short dance pieces using the system, and five dance critics evaluated the videos of these pieces while
comparing the 3DCG animation. As a result of these experiments, we conclude that the system can con-
tribute new ideas on choreographic body construction. We also conclude that the dancers can improve a
piece as a dance work beyond what is possible with 3DCG animation alone regarding choreographic body
construction and choreographic movement arrangement in a time sequence.
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Fig. 1 Operation of the system by touch input.
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Table 1 Number of motions for each category and examples.

ey 17 i | EREIEOH]
Base 10 | OffBalance
Blend 6 | JumpUp
Body 5 Contract
Neck 3 Round
Add | L-Leg 5| 24 | InOut
Shoulders | 3 Shake
Arms 8 CrossFront
aRf 40
Neck
Shoulders

Body

L-Leg

2 NRREE & BT L — 7

Fig. 2 Human structure and groups of body joints.
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Fig. 3 Motion synthesis by replacing a body-part clip.
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Fig. 4 Motion synthesis by blending two whole-body clips.
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Table 2 Touch inputs and corresponding motions.

BEY A7 5 TR GHCT B EE
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Fig. 5 Pinch-in manipulation and its result.
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Fig. 6 Touch-input area for each body part.
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Fig. 7 System structure.

RITEIMEYXE

8 BMSS ®» GUI
Fig. 8 GUI of BMSS.
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Fig. 9 Example (1) of dance motion synthesis.

10 R (2)
Fig. 10 Example (2) of dance motion synthesis.
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Fig. 11 Experimental scene of choreography creation.
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F3 FUh—I2k b BMSS OFHili (¥4 A)
Table 3 Dancers’ ratings for BMSS.
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VIO BEREROHSTREETIZVHLASEDETH-
2] bwolzaxy M EE IRSoERIE, wIhd
(a) BRMERICET 2B RIS o722 LR RBEL TV 5,

VAT AIZOWTUE, FELWERMEREERSA L o7
2D hhb6d, HEREHVT T CICHEE L RN A
EZIGDTHzZ 25, GULIZS Y 3L, BFITKE
GBI oz b HEMTE L, VAT LOUBRNLEEN
LETIE, [HEOB X 2O 0 ICHAETE HEEDBL
W] v BRSRBROERE »r SO F72, [
BEANDLREEGOEVPEDLL L EHLN b E, £
s JnpFrR v, [F25HioTw2 b0 /5
NLERW] L) BERPELN, FEOM TRl %
&, 3DCG IZ L AHFIIOWT, WBROEMHzH B EED
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Nz, LaL, [EEo AR TELNWI EE2R 5> TOL
TUNBEDOTH - GFEOC Y P e MENETH] &
Wo BRI ALY, 3DCG XY I/ ¥ THEDY I 2
L—=2ar#47) SL0FMELHITFO R TS,

T/, VAT LAOKBEROMIZ, EfEOREN DL VE
WO BRYPD o AN, HEEETEREIT) 20, #
EREDEMEDEIUCH 59, GHAERD TR T VL)
A0 EOEREEZRGE L, —EFRR L7, BfE0fEE
AR T L IIWEETH B A, [HEIC GUI O#EMEALS T
IR, fFnRedTWnAg v 72— ADRENHEE L 5.

S 51, BMSS 12 & 2RFEIWESZEOR R, BEFOE
FEMED (a) HIRRIHERE, (b) BRRIRIELSY, (c) Z2RIAEL
B 3T A S FHE$ 5 728, HHFLRO RS % 547 L7z,

(a) HERIRER IZDWVTIE, 10 AEB ISR <, 15
PP L WEREL IR/ 2 KL Tz, SR,
(L ICHAGDETTELT A=Y 3 U SAIEND
IR0, TA T4 THEbwizl, A5 H & OB
DHEONBEDT, 5 FTULICH X DRIEDIEAILA S &
L E L] REoRksrd o7, Lllkid, BMSS X5
FED, BEOEFEED (a) B AR O M TR R
LIl rERLTWD,

—75, (b) BRIMEGICOW T, AWEXIEOREIZD
WCHIRIGIZRLIR L 72 8Bk 1 10 AP 1 A AT, [—
REDLEZOMAEEDS, EBICES L, HMEVWDOZEL
HIZEoTETLBILAVEEXIIRSL] LWIHELKT
Hotz. F72, (c) ZEMEEICOWTE, AEIEOR
AW THIRIICER L 72 3 v e dr o 72, DL X
D, BMSS |2 & 2 iBHI S8R 1L, BRI ICHE LB,
BT (a) BARMRERICHRZE S, (b) FERAYES] &
(c) ZEMMEEICB L TIERENTH S Z LW mh o7,

7.3 EWRFFRRIC L BIRAGOFHE

B%s L72BEA I Y A 7 L DSRMFBIVED BRI L H 12 h
WD %FES 572012, 5 AOERFTREOW I %15 TFF
MR % 4T o 72 [14]. Z S CTHARMERE &1L, RAFEIEC
BMLTY % =235 D9 K% o THERLT 28 E~D
BHYOZEEEKRL TS,

AT ATHER L7y — 7 v AL ERE 7 3DCG 7 =
A—=a T &Y, FOFEFTE )AL T4 TS
TRV, Fo =0y —47r v A%HLDYEREM- TE
mfbTE 20, BIEREO#ETHSL. 22T, VAT A
TR L 72 CG 7 = A — 3 3 v b EH OGRS % S
FER AT SV, FEEAHEEEm s LT EDRE
HHEINTUBEPZFML T 5 o7 FEISZEORH
i, ¥ —CG T A= a yETTICEREENE LT
DENKELZFD LN E) P, 2ENF AL LTE
DORERHMEIN TV 2Tl L7z, b LS Twb
EF UL, EENAIERERAS 1RERES T2 L %
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WETIE, YAT AT LY —F v AN 7% Al
PRI L Tz e s 2 2 e CT&E 5, i, b Lk
EnTCwhwnedTiuE, YATATHER LY =7 v AN
IVIAT AT FEHTADIEE L TV a7z
CHITTE 5.

F o —1C L 5FEETIE, 1 A2 10 A2SBIEL 72
20 B D/INTE D FETHR % §53M] L 7275, B RERR R 05 | & 22 5F Al
Y AHICIERMEET L7720, 1A LETD 10 Ho/Nho
Hu T T NEATIHHI 2 L7z, 5 NOEERRFRHS
&, Wb BUYCEER OWEHEE & 10 ELL A ToTH D,
Wi - MEEICEATEHEL CVWAHEMETH L, ZD)
53 ANIE, BUREBEOWMT I 7 — VOBER 2 BO -’
BRAAHL TV,

FEMiE, RO 3 HE,L, ENENS BT 7.

(a) FEBBERIZOVWTEEDOT L > Y
(b) BRI OV THEDT L v Y
(¢) ZZMMBELE IOV EDT L VY

(a)BiEOT L v Lid, Bhaofzik, i, MLzl
TCG &) DEEEME LTI TELA, (b)) HEDOT
Lrovkild, aof0%, 7172 PO FTHRHMTS
72, ()BT LY YR, ghomE, BEHE, £
OB E DML TR TE L~ TH L.

F72, WHABIEICHE L CORRMT 5720, K5 -
OBBEHMOEICL LB LELIZELIIWTEMML T
oz, BURHEEICE LT, EmOWEHOESWIZHEIN
BRFEMITD L XD RV, 5 AOFHMEROHM AT
EEETE2REORBMITHERIND LEZ .

5 NOFFRR AT 10 O/t x 3 DOEHEIZDOWTEHIE L
oA AR 4 1R L7z, FHlREEE 5 BEREDNER R LT
H DD, WEOHEEHFEDOFEI o TINS & MR
DIFE LA L, ZOFHMHEL GHLETE 4 ITIRLL.

Fa4xy, (a)BEOTL VL (b)) BEDOTL VI
BMLTIE, 2048 [Fo A LTSN TS
(4 5) UEOFMAEONLZ EHgns. FHETD
[ AL LTEAWHESNT L] (3 1) Lokl
ERENTWD., —F, () MEDOT LY IIZEL T
FHET [ AL LTEAEH I TS ] DRk
DER SN o7z,

F 4 FERFRRRIC L ATER O (HAL 0 )
Table 4 Evaluation of choreography by dance critics.

ERIITEIEN e W fE

18 :CG INEL LTS 3 3 3
2H T VWEBY)Y L AIZRoTWD 9 7 9
M Ty AL LTEABRMEN TS 18 19 29
AJ TR LTEHBMEN TS 16 14 4
5HIFVALLTETOUME TS 4 7 5
BEOFHME (EAL ) 3.3 32 28
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PLEX D, BMSS 12 & 25 S RHIHZIE, (a) SIRRIHERL
BLU(b) BRI THELSD L WS h o7, TO
FEFLE, BMSS OEIEM EXIB L TWA 2 & A5, BMSS
eHHT A2 LT, WABHEICEIT S (a) BRI E
(b) BEEMEANICET 2RO EXH Y, EEKOTL Y
ZOBNoDTERVREEZONS. (c) ZHEE
LTI, EEEBTOTL YV EIFL TV, 4
FOEBETIE A RIIEoN e/, ZOMEEBE L
T, BMSS O#%alJist & L7z (a) BRI & (b) B
MBECHIOBIWESCRERI R AR E L, ThH6DT Ly P& HLD
ANDIZTTOIRMN & LTHoHEMETH D, EERFEHE OH]
WbdHoT, MBEBOTLYVETEL L7720 TIE RV
MmEEZLNA,

8. ARIVAFTLIZLDH L REMEXIEENDEE

EEROFEFRIIEDONWT, KTV AT L E2HW-HATETO
WA BWELREDOBERICOWVWTELET 5.

BB OIRG 7 0 2 DFE RRAMVER O 72012, 55
AR OFEY I v ¥ a— ¥ THET 2 EHICOW
TIE, §CICHIOMILTRABLA 2. 22 TlE, EHLD
BRI LAV AT AL OEBIEAL, (1) SRS
TLOBEEAKTEL L DERE, (2) 7T Ly M
RKCEHT LI L DEFRIIOVWTIHERD,

Y, ARV LEOEEGRATE L L) ICho722
LT, YIalb— g VIREGIRMASKIEICEIML -2 &
Z, BUCEER S VO B Y v UV ORHW R ICEETH 5.
W SHUCEIE, NL IR T I XL Ok OISR
WERZY, ERPEHERICIEDERVI L, HHLD)
EEBERT D LEERENLIFHMETE0HTHA.

FEE, A EER S N2 RAHE, B2 2 [ %EE 2], [3)
TR E N2 b D & Il L CTHMER b D% <, BMSS 12
Lo TTFRNOHEHVEI X 2 BEICRHBT I L TE L,
EDDUITEEOREEFICLY, AETRZIRMAN /YY) =—
TarpsEmMLiEEEZOND.

7272L, BREEE L CORWRE R BITEAVE R & 1L 5 R
bE o7z T, [ \BDSHRELE E ZO»G1 60w E
FEITICBTLERLZAST L] L) BERELNL.
COETE, SO NV SEBRO LI, HAHRE
B O RIFR D S HFHE DS, B Y CHEETRE 2 BIEIHMR
LEL, VML CTERET 208N 5.

K, ¥ 7Ly MR TYATFARER LT, ¥
AT LR EDBFAELRDI-ZL1E, 2HbEFLF VR
BEE WIHTADOEBO ZICEETH L, RELRLT VX
DIEFHE, EELEMEFHT2546TL, ¥ —0k
PRICERIIZE & 0 TEET 5 2 L e KRB E §
LPHTHA.

FEEROMGR, WEICHE L — F PC TEET AT R
FLERBLT, 7Ly MEKODEAILL>T220D
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HCYAT L EHROBAEIRE 572, B 11, VAT
LTS TR 2 5 o =25 L TRl 4 & &, Hio
TWAMAHIT3DOG 7= A—Ya v 2HAETEL LI
ol Thrhb, BEOERTIE, WREIATVFD—
4T/ — + PC O % Bk, 4 L#En 728 CitiEi L ¢
Wiz, A, Bio TWAKICY 7Ly MRz BTl
HWER7ZD, 7Ly M Ke A FIF-7-FFF A %
L7220, SN2/ — s PC EIZRL LMW HIHETE
7o, WA EEE, BRSELEE, GEROB)E 2 ARLEIC
PRS2 2 e K MEHEZMHRETELZLIIRER R
FNCHhDH., ¥ 7Ly MKW, #Hiatkss, RAEIE
WBWTHEMHEH L TWDZ ED0ho .

oL, BEARODA Y T2 —RALELT, ¥y TR
Vo oDy v FEREREAL-ETHL., #HEDOT R
FLN ) —FPCOF—F—=FEv7 A% HOTEHEELT
WeD LI LT, ARy 7Ly MERIE, f/ETHE
ERTD, M Lw) ERMREELEME T4, EBT
b, DITD 105 HES T ORI CHEREEEN Y A
FLOEEREZ DI ENTEL., TV ADEMNE V) &
RICEBEI @ & A1EEICE > T, § 7Ly Mk
DA 28T x—AIENEND L.

9. BHYIC

KIFZE T, ¥ 7Ly MmKEHWTY v ADRMNE
FE LR LHECEER BINL, ZO8EE &L R R%
3DCG 7= A= ayTYTNIALIZFERTDHVAT L
RS L7, R AT A OWMBIVEIC BT % H M % GFl
T 572010, RECTEEMIEELELL TS5 v ARERE
10 N B & U CRHIERR 21T o 72, ZOFREE, #iEE
2O IR E DS LD N CRIENR T A 714 T b <
EVio LBRR, B LWIRF OB EO & 58 X 78
BT &2 L Vo LBRPL CBON, KXY AT A3IRA
BIEDRBIIMNLIEICER TH B Z LW gh o7,

T, RVATLOEMMEEE SOIXHHT 5720,
SRR 5 NAKIEL T, VAT ATHER L CG 7= A —
Ya v EEEROREMGE AR TH LW, CG L) b
BifEm & LTCEDORERM SN TV L2 %25HLTH 5o
7o, FORER, BARMTIEICE L TIE, SRR & R
MECHI DRI TR D B & & D3 h o7z,

K AT LIZ, GHERMOPERMFEIC L) B O
BWER SRS L) T, EHELIPB\EICHE LAY X
FLLAMICERODHLLDTHAS. S5I12, 4ENTHHK
B OBEZ SR TELIHICLZZEE, ¥ 7Ly
MR TEB L2 EICE > T, BMVERORIEZED 7
DOYVATAE L THERER RO & 2 ERIC LD FERR
$THIENTET.

Ltk EABIEICBIT B Y AT LD RMEE V- Z 9
FEEL0, 10 NDY » AREEE B LU 5 NOFEHFH
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ROARA Y N EBE, BEBEOE—a T —HA4T
DT, LVEEHTRI LA V¥ T2 — ADFEH, %8
BEEICEL T 2= AT 1 7 A% 5.2 BHEEDEN
HBERAT) TETHS.

I AT LRIV WA TR, B
(e Y MAVAY SRV AS R YN SO el - i E= T & E 1A
WKHELHRT L, E—Yarr—2IUkcdH7z- T,
BN TRRFWGEA Y Ve BHFEY L2, E—2ar7—
FUGRIH I N 7272 V7 NS — BRI b #EE R T L. &
B, K70 —ER81%, JSPS B 22300038 DBhIZ £ %
LbOTH 5.
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EH MWETF (ExBH)

A YN N TN g ol R = AL
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