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3D Animation Creation System based on Auto-structurization Method

FURUKAWA MASAYUKI! AKAGI YASUHIRO! Kawal YUKIKO? Kawasaki HIROSHI!

Abstract: Contents creation systems for create 3D character animations in movies and games require not
only expensive but also those require professional skills. On the other hand, there are increasing demands
for contents creation systems that are low-cost and easy to handle for the general users of small-scale groups
and persons in the area of education, advertisement and tourism, especially to create human motion anima-
tions. To answer the demands, we propose a contents creation system which enable to synthesize multiple 3D
motions of a human captured by Kinect. To realize the system, we propose an interpolation method which
corrects gaps between 3D shapes and skeleton models of the input 3D motions to create transition motions
between the inputs. Moreover, we also extend an existing interactive animation viewer to be able to show
the proposed 3D animation contents on tablet devices.

1. irL&Ic BE - FNHayT YT, BBV RZ2E505HKT,
) - U TFOERPDIRIICIE U TNA S RICEHT 508
3MILF ¥ 77 RENT = A=Y 3 Y REUSBRLE P HY, AVFUVIIHARARIA ZMRA VR T 7T 4 T

T=LhDEIBRIT UV R—=F A AV M BFIEND TEERL,
WiZeksn 1 VA NF v ay, HEZFADOREHE, Y
FEOHA X VA, BIUOBEBF~Y=aTIVEDOHEE - N
DavFyY e UTHEALHMAINT WS, BiE OBH
e 2 BN T34 TR, BARaA 203 TThH,
EDOEWBEAHETE 2 Z e AE - HIETH 50, #
FDESBEE - ERHI VT VY TROPORT VR
DG EEI A MIESLZERERINTVWS. X517,

W ERE R LR, R T
Graduate School of Science and Engineering, Kagoshima
University

2 FEPEFERFP ARG A SR, R
Graduate School of Division of Frontier Informatics, Kyoto
Sangyo University

© 2014 Information Processing Society of Japan

WRDOLNDE VWO L H 5.

UL, 72 3RTEF Y 7727 = A= 3 VDl
fETIX, (1) 3WMaeFvyI27XETFTNEHET S, BLY
(2 E—YarvFry I7F Yy VAT LEEZHVWTXF Y T2 X
WZEIEE S5 X5, WD 2DODLTEVBBRETHD, ¥H5
HHEMW RS L OBM BB E L 50T, 3IRTT =
A= a v ORWEIZIESE K DK, K 2 b ARBE
B, XoT, HBEMREEBDD1-OIIHREIIEDLE
THARRA AL 3MGET = A=Y a vERELZVWE
WOBBIIH DD DD, /N FIERREH AT D > A
TLEHWCTZIDL > RavyF Y 2HET 2 Z & IXKREE
Thb.

T ZTAWIZE T, ANHOHEREEEZGRE T 5 3T

166



T=A—=varvafligroEaR MIEET 5 AT A
EEBTD72017, LTFTOFEERET S, TARVAT
LTI, Kinect Z FHWTHRE LZAMOE—Y 3 v T —
R (BERFNOE R 3R T OEET —X) %R
U, T—RNIZEHEENDMH0EL, BICERRZHHEMD
B HEIEE(LT 2 FIE2EET 5. Z0R, FHILE
B 3IRTCEMET — R 2B EFAKCHEHT 20T, Mk
WD OREEDLEAMNETH> THHRTHS IR T =
A= aVvPRRTEDL LD, 3UTTARHIIRT 24/
WM ERET L. Zhicky, FAERRELZE—Y 3
VIR ERMIZEET ST TRL, #ROE—Y a3y
FHHDPDOHRIZOREEDLELZIENTESLDT, 3K
T A= a3 VDRENRZITRS.

XI5, MEVATLIZEIVAERLUEZIRILT = A —
VavavyyYiE, BITMRIIBEWTEE S BIRE L,
ATy b EAWEIRITLT A=Y aVvERVATLE
WMAEGHLELZET, 1 VRI77574TMDOHE3RILT
A=V avERHTEIREZHEET S, DLEizkD,
AR U 7238 E R B0E, NMNABNEEFETDT = A - a3y
BEREEICE LT = A=Y a VRS2 EHRT 5.

2. BEERE

AR A OF) &2k, HIZIEHTEHECEADREN
REDELDIT, HEHEHE -EDOFYTHDVIRL DD, fi
DRI & 2 HEE A L 15 S DITERT 5 &0 S RN H
5., ZOMEAERMALT, ETARE»SHARYO KA
ZREU, iz MEomRIC R HT 2R H 5. 3
WIEF ¥y I RT A= a v aEIET S0, AED
EEDOAMMES K OEBMIZER L7722 LT, Motion
Graph &IFIEN 5 FiEMNH 5 [1]. Motion Graph (&, E—
YarFy I FEICLOMBELEZAHOFROB X %
fRfrsaz2T, ANWE—VarfizagEndl—7%2K
HUZD, BROE—Ya VEICEENALEOEEE R
M3 ZeT, TNSDENEFDIE S P REREEE EKT
57-DFETHS. Motion Graph WA Z LT, 7
A=Y a vOMEFIZMEIICHREGLEE-—Yary T —
R, FROMAGDLEDT = A - a v EHETSZ
&£ T&5%. Motion Graph ZJGH U 7Mt5E L L TIE, W
KOPDF—TV—L%52A5707TC, BFEOE—Ya v
T — A0S RKHMOIEEZERKT 2415 [2], 3] 5. &
7=, Motion Graph DR %177 5 72 DEEERAfT & L T,
E—VavT—ANTHELREVRINIEEEZIEL,
EAMERESE (Y I7147) & UTHIT 2058 [4], 5]
nEBREINTWVWS

—7, BEGOH» SR UVEIEE R T 5 REMF
EEUT, ETATIZAF ¥ ERENEFEPREINT
W5, Schodl & DWFZETIE, E)EOE) & OGN IZEH
U, H5RZ OGO R L EITHIG L WKL 2 BB

© 2014 Information Processing Society of Japan

T/\nﬁ »K?ﬂ\ét -

..
(1) 7

________ «

(2) Mgk B L UME B)3 LT =A—Y 3D
1Y RT T 1 Tk

AREY R EA[E

D Pose frame

(b) YAT LIZBIBE—Y a v T — XOFEE.

BM1 YATLBLUE—Y 3 VT —ROME.
RS HZ T, HRGED IR U B O AERKIZ LU
72 [6]. Couture &5 DFETIE, €T AT 7 AF ¥ FiEkxE M
BRSSO EBRIZISTE D LD ITHET 52 & T,
FEDNR ) I T AT I AF v iR RRIZIT RS F
HEEREBUXZ (7. £72, Liao © OIS TIZa— 38
FTHEORURREZIT RO ZIBETE DY — V2 FEH
L7z [8].

DEDESIZ, 7=A—va vaHET I, Fv 5
I ROEERTERIEVRLUZD, EROEEEZTEICH
AEDLEEZDTEEZOOFEIIBLIEEINT VS, K
HFEICBWTIE, 3RLEF Y I 7 X %ET=A—YavyDH
DELTVWEDT, E—vardFy 7FyicivEonk
BfE7 — X %312, Motion Graph 2352 LT, 21—
POREBOHE L ERICHAGDEL I LDTELV AT
LEFEHTH., TO, REY AT LA TIE &7 Motion
Graph THWOHND 3IRITEF ¥ T 7 XRET IV EFKRET IV
DFLAEHETIZZ <, Kinect 12 & D HUF U 7= 3 IRITSHE
CHEINZBBETLVEHVEDT, 3RTHIRE B
T—RMENCREVRE L B L WO RENDH 5. ATl
BETF- D Motion Graph D& XKD E RN S, EHLT7 =
A=V aViiEY AT L EBEBT 72012, ZD 3R
R EET— REOMEERMRET 2 FIEERET 5.

3. YARATLDHE

REFEOMEZK 1127, %7, Kinect TARDE)
EEFMTZZIETANT—XERET S (K 1(a)-(1)).
Kinect WA H & LTI, 2liZe 3 IRGCTRGHEEE
THdLldHlz, MROERERHRL, E—vari—xL
LCHUST 2HEE2 A L TWADT, SHEET % HRIC
HBWLUTWARoTHD. ZOREBINET—XIE, AR
D 3T B L OB DIRRY]T— & (skeletal motion)
TH5 (K 1(b)). KIZ, BEED skeletal motion % fiFAT 3
528T, AVTUVHIEREIZL S 3IRLT = A -V a v
DIMEELBEA T 220D 75, Motion Graph % ff
#4925 (M1(a)-(2). 2Dk, GHEEIZARY AT LAZHAV

167



Motion. 1 Motion.3
Ui ———?
Motion.2 % Motion.4
— - o - — -

--——‘

‘-——

(a) 3IRILT = A — 3 D Motion Graph Hiiti. JKFEIZELRD
Transition-edge, KFIH#RAY Self-loop %K 7.

-

Motion. 1

Motion.2
T U000 ROO0000HII
Motion.3 C:l Transition-edge
(b) HED 3 ILT = A — 3 v % D74 < Transition-edge.
2 REBEMBELED T =X — 3 v ORI

THED skeletal motion Z{ERXITHAGHLESLZ LT, 3
W T = A= aryarysFrYaillEs s, m&kic, e
Lk7=A=varvieaxy b7 —2%%2 @0 CHEROY
AT LB DOLY FA—HIZRMETHI LT, 3RILT =
A= aVvkAVRIIT 4 TIHELRDVOHMET S Z
EMTES (B 1(a)-(3)). BAFIZ, Motion Graph Dt
CAVRT T4 TRMEY AT LAOMEEIRT 5.

3.1 Motion Graph IC & 2 AMEENMEDRIR

#ELD skeletal motion A5 Motion Graph % 4K %12
H7-0, 1D0 skeletal motion % / — N EFEY, 2D/ —
NHNIZH B840 R U5 % Self-loop & ER, £/, /—
FHDOERE (WEDtIvER) 2Ty VY, FHCERK
74 skeletal motion Ml D#EHALIE % Transition-edge & I
. X214, skeletal motion M%7 L —2A &, Self-loop &
& O Transition-edge DBEFEMEZERLTED, /—FNB&X
Uy VIIER T U — L6 R EKOELS TR
INb. BEVATLIZET S Motion Graph O#EE(LT
HEOFEMIE 4.1 Hid X0 4.2 iR § 5.

7z, Kinect # HHWzEHITIX~Y—H—2HWTIZ, 3
AR B EWHET 2 /HEE2 L >TVWHOT, IR
EEROMIZHERENTET 5. Zhdd, Self-loop B &
UF Transition-edge % XR T DBICBROTHE UTR R
TULESDT, skeletal motion & 3 ¥RIGREEZE W 72 4l
FHELZRET L. AMMMFEOFMIL 44 TR S,

3.2 AVISITATIRET A=V aVEEYRT L
FEH ST LT, EMORMHE Rz v —ft 21—
YD IWILT = A=Y a ViilERLZET 5728, Motion
Graph D & 5> 2 REEB B VT 7% E 572 3IRILT = A —
vavEXRITLY MERETA VYRI5 4 TICEET S

© 2014 Information Processing Society of Japan

FHEEREELTWS 9], [10]. LU, ZORKOFIET
X, FHICTREER S I 72 RET ILEVH -T2, £
T, REFHEOEL DREER T T 7 0 AN LS FE
%, ZOBBEYATALALHETSHI LT, 3IILT = A —
YavOHENSHEE TEM—ITRSI L TEBIR
REEET 5.

4. Motion Graph ICED WA 3 RITT7 =
YavHEEY R T L

AFETIX, Kinect 1Z & D &l U 722D skeletal motion
7 & Motion Graph 423 % /ik &, Motion Graph N
TEHE I NS Self-loop B & UF Transition-edge % FFRIZFH
ETHRIINELRD, BEHBMIHYT EE—Y 3
v (KX Tl, ZN% transition motion & M) 7% fifH]
TEHEFHEIZDVWTHERS., £, 4.1 HII2HB\WT, Motion
Graph # AR T BRI AT L 75, skeletal motion N2
EENDHFEOBKOE) EFHLOBELME % KT 5720
D, FEFEMEZEHET 5.

RIZ, 4282 B VT, BEFBEMORHIKICEDE,
Motion Graph % #§&Ed 5 FIRIZ DWW TEHIAT 5. Motion
Graph Z 83 260%, ZOBEMEMICEIE 2200
skeletal motion [ D R A i B /N X W& FTIZ Transition-
edge 24T 5. 25 U THRL 7~ Motion Graph IZ4¢
VY, Self-loop $ & ¢ Transition-edge @ transition motion
EXTDEERRT DL TR, FUENGSWT L —LHT
EREINTZEDTHoTH, ©THLBRBROTUAERK
T, RERRT = A—varvkid, ZOMEEZERT S
72&®, skeletal motion [#]® transition motion % #ift] 4 %
ZeT, IVERALEEEZERTLIFELZRET S (43
fi). X512, BEFIETI Kinect 225 RRFHIZEG L 72 3
RICRBEIC B AR TN ORENE L 5 DT, 3 R
T U 7o & e CTHRRE T 5 (4.4 ).

4.1 skeletal motion EDEEEDEH

ARETIE, skeletal motion 2 5T 2ENMEEZ KR T 5
7= O DOEVERIFFMED T GIEIZ DWW TIER S, Kruger 512
£ oT, NOZRBOHELMER2 KT 572D DFENELRX
nNTW3 [11]. ZOBETIE, ADHKROR#L%E Frrd
ERBILUTED, n iZRHEUROR, 4 IFREROMTH%E
KLUTWS. AiFFETIE, Kinect 12X DHEETHSNZA
20 f#fr D 3 OoTEAHINLE 2 Fa 3 ORuR e U TR,
K 1Tk 0 BB OR#EZ kD 5.

DistPose(i, j)

Eﬂﬂﬁ Fiall) (1)

ZIT, i jIR2ODE—Ya VO (7L —L0F
5) ZRLTWS., 772U, X1 20 RUVEFEDOMLIZ

168



Loop.1 Loop.3
Motion.1=- -

1 J

3 Self-loop D TIE.

Loop Frames

B 4 skeletal motion [#]® Transition-edge D H Fik.

R L7856, S<EED LS k0 FEIETI, &
TNANEIEE H A RLSBECLEEVH Y, [MiEo
BB ER T 2 RELDH L. £IT, RDEIIZTLT
BT LV — L0 LSO (BEHEE) 2R/ 5.

N

DistPose(p+i,q+1)
DistMoti
istMotion(p, q iz? O (2)
ZIZTC, pkql22o007V—0%F5, Nigv1s >Ry

FERLTWS., X2Z2HVWEZ 2T, BixofatkzE
LU -BEEEE 2 kDB N TE S,

4.2 Self-loop & & U Transition-edge D H
3,4 1¥ Motion Graph @ Self-loop & Transition-edge
DM FEEZR LU0 THS. N2 2HWT, skeletal
motion NDKX (p,q) ZHHEL L7z, £TD2D20D7 L —
LEOMAGEDLE DM DM 2R LT 5. Self-loop D
BE, £ DWW Self-loop 23 & b B\WWMEfli & & 2, RO
HAMREEHT TR HETR T 5.

®3)

. 1—J
Wi, j) = |-
(i,7) ‘FrameSz’ze

Z 2T, FrameSize lZ AJ]1E 117z skeletal motion D 7
L— A AER LTS, BRI, TV —4 (pq) %
FHEL UTHI U 728/ND W (p, q)  DistMotion(p, q) %
Self-loop DMEREINE 7L — LML T2 (K 3).

Self-loop %M U 721412, 4T D skeletal motion D
AGLRIZEWTH/ERE# 2B L, S TR R/
D 7 L — LFIZ Transition-edge 2432 (K 4). 2D
B, BT 2EEPNFLALEENTVRVWASE—Y
VOMDH B EZ R L, BEREEEEIRMEL D KE

&1, Transition-edge IZZEFINBRVHD LT 5.

4.3 transition motion F® skeletal motion DE[E
R Tk R 7z & 512, Self-loop $ & ¢F Transition-edge
THERI N EEOMIZZRIZFA U TIdRnizd, B

HARHIZ KR UG E, FEHRBRBES L0580 5 5.
% Z T, transition motion {Z I\ 5 2 E R FTES L ER

© 2014 Information Processing Society of Japan

...............

: B| . . [BIE(EIBI B|[BB]E
Motion.B { Jf¥}{2}-- {2 HEHEN: Mo 2
@Spline Interpolation
: Al[A][A]A B|[B|[B .
Motion.A. ; E b Motion.B
I Interpolated Frame |:| Input for Spline

5 transition motion DTk,

Exemplars
(a) A7 L —L (b) FHEE (c) FEHR
6 HEE DMK E 22 B D exemplar based DFEHEE.

#“BD n 7L — 55D skeletal motion 25 U T #fi A LB %
772 5. #ifIEETIX, Self-loop B & ¢ Transition-edge
DEREHDOT7V—LDHM (p,g+1) ZHDITHERS 7L —
L DEMD 3IRFTAEIZAT T4 Uiz EAT 5. K
XTI, BI5TmRTEIIL, n=22LTEHETS. L
FoT, M5 IEBWT, (A2, A3, A4, BY, B10, B11)
MAT T4 VHIBIOATE LTEX 5H, RFKD skeletal
motion (A5, A6, B7, B8) I, #fiff]lX #17z skeletal motion
(A5, A6’, B7’, B8’) IZEEMZ 6N 5.

4.4 transition motion D 3 RITHEEDFHMA
Kinect Z i\ 5 Z & T, RERFNIZE#R U 72 3t sRlt L,
Z D RBED S HERE X 0 B IR FNIT 5 L 72 skeletal motion
EHEFFCELZENTES. LAL, skeletal motion A3
AIEMEICHEINE Z 22D, 3IRITCABEE BKDR
WCRREDET S (K6(a). ZOMEEGAEZ TV —LN
Self-loop *° Transition-edge (X7 > 72 356&, £FINE T
—A—vaviIBROThIED, BEREEEUIETL
£5. 2IC, ZOMEEBRT B0, XD XS RFEK
EIRET S,
(1) skeletal motion DHEEREEHMEN T L — L Z F i,
(2) ¥EED+4372 skeletal motion % Exemplar & U CD&
BEHEZIT2D.
(3) (2) ZWHL7Z7 L —LAT, BIEEXDHEERHEHIEN
£ D% Self-loop $ & U Transition-edge DERD 5 FR
N 5.
U EDFIMEIZ &b, HHROHEEREIMRNT L — L &R
AL, E—Ya VIIZIBSPTROVEBVERIND Z L

ZR<. FIE (1) TIX, OHEHEDENT L — LAz
T572HIT, RFNOKERE, THITHREEWALEDR

COHEEE L EEREHL, BELEOREE £ D

169



100%
80% B Manual .
0 Automatic
60% r
40% r
20% r
0%
L1 L2 L3 L4 T1

X7 TE#HSIOCHETHES N Motion Graph D7 = A —¥ 3
> D HRE OFF.

TV —LEMEBEMENT L LT 5. ZOMER,
Kinect & W= FMERIZL D, 2KD 10% HMEIE A
LB EDRMEELTO0Im LED. IRIZ, FIE(2) T
&, HEBEMMEWEHEINZ T L — LI L TERK
DEHEEITRD. TOFETIE, BEPE L OXKEHHE
TR -oTWAIEIZERHL (M6 (b)), &2ToEKE
Exemplar & U, H#EEENRD 3 IRCAEEE OERHED
RN EREFRL T, BEMA U275 (K6
(c)). FIE (2) ZEM L7 7 L — L OERE & sSBEE O Bk AS
0.1m ZBXTW=HE, TD 7L —25% Self-loop 8L
Transition-edge £ K DEAHD SR $ 5. Kinect DIGE,
BRD 50% DT L — LMERE U TEMTH B Z & 3 EER
WX DAL 72, B OBEHEE 21770 o 72148, Self-loop B
& O Transition-edge DfRH %47\, skeletal motion A3
MlEh/-BEHDO 7 L — LM (p,g+ 1) DRitcn 7L —
LIZHR LT, Sumner 5O FEZAWNWT, HEEHMEL L
72 YLD LR 217725 [12].

5. EERP L OFEM

ARETIE, FEE2EETZaVFUVEREZEELE 3
POt T = A= a VHWER T, REFEOFTMEZITHD.
Kinect & FAWTEHHI U 723 EB) 2 AR IR T

o Fii% FIZMIXTESE) (Motion.1)

o & IL A5 A dh I ML 3 E) (Motion.2)

o [hiZ EAIZ A9 E) (Motion.3)

o VENK 55EE) (Motion.4)

Wiz, Self-loop & & U Transition-edge O i FiEDH
S DTN 2 1772 5 721, fiflFEZ#EAL TWRnE
D&, FHHLTWSLDEHE=FITIRRT 5 2 & TEBT
fitizf772 > (5.2 fi). BB, BEEMWP ORI IIRITT
A= a VEEWHREIR VAT LR EET S (5.3 ).

5.1 Motion Graph D B EjEEEE O

9, REFHEIT L > THEEK L 72 Motion Graph (2
HOILKT7= A= ave, FHTHIFELZ Motion Graph
ICEOLK LD DFEB L UHIERHOENZ KT 5.
gl & LT, Self-loop (L1,L2,L3,L4) & Transition-edge

© 2014 Information Processing Society of Japan

100%

— H Not Interpolated
80% @ Interpolated
60% [
40%
el ﬂ
0% |
L5 L6 L7 LS8 T2

8 f#ifEAEB LORBEHADT = A — ¥ a v OEARE OFEI.

(b) BIRILT =A— a v OEfE

(a) B S 2F ATD
QR 32— KO

B9 X7l MK TOERE

(T1) @ transition motion @ 5 FDEEIZDWT, FEHIT
FERR L 728556 & HENCTIER L 72556 O &5 10 BEO L —
v—Z2HEL, FEPEHBOE L S TERINZrE2RE
T 16 ZOFMZ IZHIEXE, TNTHOEMEEL HRITEK
Um0 7 v r—b2EBLUE. BRI 7 TRT
£, L4 DFIZBRNT, BEFEVPFEICLZ DD LIZ
WERZEDOMETH -7z, ZThik, HEITERL 7= Motion
Graph D’"FE CTHIMEL 25 E L HECRHATRETH B Z
YAERLTWS, HEERIZ X O IEESR KRS ELE
L4 ZBEL T, HIfEEH D EBIZ X 5 Motion Graph D%
23, FHIiE D EBIZH 72D TIX AL o722 & AFERA
LLTERALND. £7-, FHB IUCHTIZ XS Motion
Graph OFEFIZL BRI Z LKL 728 25, FHOHE
F190THY, HHOLEIEX 8N TH o7z, REFIET
AR OBRIZ A D 3 IRtk % & CTHFHMS 5 & W»
S AEIT->TNWBDT, I DUIRLDEEAH 518 DGR
Ths.

5.2 transition motion DOEEFE DL

IRIZ, transition motion il FiEDH RMEIZ DWW T DFE
fili% 1572 >. 4 FHD Self-loop (L5,16,L7,L8) & 1 F¥HD
Transition-edge (T2) IZ2\W\WT, ZNENAHHEIFEZE EH
Liz7 = A=Y a VEHEALTOWARNWT = A=Y 3 VD8
G 10 FEEE AL, 13 HOFHMEE ICHHFEEZEHLT
WAEPE I PDOERELGZTICENTNEHR KU 25
E5DT Vv — b EFERLU TS 5. RTS8 TR
TEOIE, BTOT A=Y 3 VB W THIRIFEEH%
DFFHFHMMEAE < 72 0, FHfAEIZ X b HHR%: transition
motion BVERTETVWBEEWVWZ S,

170



mi 2 3 4 WS
3D contents

Video =
3D contents

Video

3D contents
Video

Q1

Q2

Q3

3D contents

Video N

|
3D contents
Video i ﬁ
(Ql) HHZT (Q2) b2bh»d (Q3) fFHE
(Q4) #FiEx (Q5) Ve T
B 10 2WGETABLT I WGT = A= a v OFHifE. 155
BV ARG, XA, ol W, KRWITHEE.

JiP

Q4

Q5

53 7Ly MERTODIRTTZ7=-A—avEEYVR
T A

BB, 1VRI T4 THRIMILT A= a v HE
VAT LITDWT DM TR S, K9 ICEREL-HEY
AT LEHVT QR 2— RZ2HAND, 2y b7 —2 %@
UTAFULEZRIGT A=Y avia2X 7Ly MR ET
BELTWAIRTZ2RT. EBRTIE, 142408 BEIC3
W7 =A—=vavzfHLTELW, ALavyFrYz
W T EED 2T T A & HE U 724812, 10 ITRd
5 DOFHMEHEIZ &5 5 BFEFHEIO T v 7 — MREZR TR
5. K10 RTHRERP S, FHEFIZERD 2L T A
EVDEIWMILT A=Y a VIZHHBER LT LR
NTW5B., F7z, FEIPHENDPTIICOVTE 2R
FAIDEKETH 72 VZDE. XI5IT, brHPTE,
FER IOV TETRRAKEDRERIB LN, Lo
T, AVYRITT 4 TRIMAET = A=V a VBV AT
L, BMEHIZE->T, /RO 2T ETA X0 B HET
MOz ary s oYy ThHhde Vi b,

6. IEim

ARESLTlX, Motion Graph @ HEIE(LIZ KB 1 VX
FITFATRIRIET = A=Y a Vil AT LB LT
BUTRAEDE— Y 2 Y ORRN i FIER 2 REL .
Motion Graph @ H#8jfgE b TlE, skeletal motion fi]DE)
VEFERE DR EZIRET HZ & T, FEEIZXBHEE
[ D Motion Graph 24K d 56 Z LITIL7Z. £7z,
SIRTEHRMFIZHE L 727 U — LA ORI FIEZIRET 2
ZeT, TE=A—va vl 0 BEARIZEL B EDTH
W& B EMNEEMBNTIIENTER. REBIZ, BEH2
VTUYERMETHZILT, AIFETRET S 3WILT
ZA=vaviF, fROETAIVT UV LD -V EE
EDOT BRI DD DR TEZ. SHBROFEE LT
%, ABE—Vavys—2»o2 KMOBELERT 5
FIEOHEY, MfTLHEOEER D 5.

© 2014 Information Processing Society of Japan

HEE AW O—IRIE, WRENRLHDIZE (LR030), X
RIARMITE (25870570) B & tHa#4E SCOPE (ICT -« /
R—¥ g VAIBIWIZERRTE) DRI Z %1 THEEX Nz,
SE R

[1] Kovar, L., Gleicher, M. and Pighin, F.: Motion
Graphs, Proceedings of the 29th Annual Conference on
Computer Graphics and Interactive Techniques, SIG-
GRAPH ’02, New York, NY, USA, ACM, pp. 473-482
(2002).

[2] Levine, S., Lee, Y., Koltun, V. and Popovié, Z.: Space-
time Planning with Parameterized Locomotion Con-
trollers, ACM Trans. Graph., Vol. 30, No. 3, pp. 23:1-
23:11 (2011).

[3] Zhao, L., Normoyle, A., Khanna, S. and Safonova,
A.: Automatic Construction of a Minimum Size Mo-
tion Graph, Proceedings of the 2009 ACM SIG-
GRAPH/Eurographics Symposium on Computer Ani-
mation, SCA ’09, New York, NY, USA, ACM, pp. 27-35
(2009).

[4] Nakaoka, S., Nakazawa, A. and Ikeuchi, K.: An Efficient
Method for Composing Whole Body Motions of a Hu-
manoid Robot, Proc. Tenth International Conference
on Virtual Systems and Multimedia(VSMM2004), pp.
1142-1151 (2004).

[5]  Shiratori, T., Nakazawa, A. and Ikeuchi, K.: Detect-
ing dance motion structure through music analysis,
Proceedings of the Sizth IEEE international confer-
ence on Automatic face and gesture recognition,
FGR’ 04, Washington, DC, USA, IEEE Com-
puter Society, pp. 857-862 (online), available from
(http://dl.acm.org/citation.cfm?id=1949767.1949917)
(2004).

[6) Schodl, A., Szeliski, R., Salesin, D. H. and Essa, L:
Video textures, Proceedings of the 27th annual confer-
ence on Computer graphics and interactive techniques,
SIGGRAPH ’00, pp. 489-498 (2000).

[7]  Couture, V., Langer, M. S. and Roy, S.: Panoramic
stereo video textures, Proceedings of the 2011 Inter-
national Conference on Computer Vision, ICCV 11,
IEEE Computer Society, pp. 1251-1258 (2011).

[8] Liao, Z., Joshi, N. and Hoppe, H.. Automated
video looping with progressive dynamism, ACM Trans.
Graph., Vol. 32, No. 4, pp. 77:1-77:10 (2013).

[9] Furukawa, M., Akagi, Y., Fukumoto, S., Kawasaki, H.
and Kawai, Y.: Seamless Interaction Between Real Ob-
ject and Animated 3D Model, CHI 2018 Workshop
on Human Computer Interaction for Third Places, 13,
No. 6, pp. 1-6 (2013).

[10] Akagi, Y., Furukawa, M., Fukumoto, S. and Kawai,
H. K. Y.: Interactive 3D animation system based on
touch interface and efficient creation tools, The 2013
IEEE International Conference on Multimedia and
Ezpo (ICME) 2013 in ”Multimedia for Humanity”
theme track, 318, pp. 1-7 (2013).

[11] Kriiger, B., Tautges, J., Weber, A. and Zinke, A.: Fast
Local and Global Similarity Searches in Large Motion
Capture Databases, Proceedings of the 2010 ACM SIG-
GRAPH/Eurographics Symposium on Computer An-
imation, SCA 10, Aire-la-Ville, Switzerland, Switzer-
land, Eurographics Association, pp. 1-10 (2010).

[12] Sumner, R. W., Schmid, J. and Pauly, M.: Embed-
ded deformation for shape manipulation, ACM SIG-
GRAPH 2007 papers, SIGGRAPH ’07, ACM, (online),
DOI: 10.1145/1275808.1276478 (2007).

171





