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1. A method for automatically animating lip synchroniza-
tion and facial expression of three-dimensional characters
comprising:

obtaining a first set of rules that define output morph
weight set stream as a function of phoneme sequence and
time of said phoneme sequence;

obtaining a timed data file of phonemes having a
plurality of sub-sequences;

generating an intermediate stream of output morph

weight sets and a plurality of transition parameters
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between two adjacent morph weight sets by evaluating
said plurality of sub-sequences against said first set of
rules;

generating a final stream of output morph weight sets
at a desired frame rate from said intermediate stream of
output morph weight sets and said plurality of transition
parameters; and

applying said final stream of output morph weight sets
to a sequence of animated characters to produce lip
synchronization and facial expression control of said

animated characters.
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Time Phoneme (F3%)

0.0 silence begins

0.8 silence ends, “h” begins
1.0 “h” ends, “eh” begins
1.37 “eh” ends, “1” begins

1.6 “1” ends, “oh” begins

2.1 “oh” ends, silence begins.

1. hello D&%

X 113, hello &\ ) A IHIGT 5 E%E5] (7L —
AT [HFEOKMNETFT—5 774 1V]) OBITH
%o BMHEHHER (0% UK 2% 0.8 F ik
L7:t%, T8 hOREN0LBMAEZT RS, RITH
T eh DFFHEH 037 22T %S, L WvI)5s) s
FHPTbNL, ZOHEFRINHFEDOV—I (7L —A4
TIEEI V= vty b)) Z#EHL, K2oHHZ b
V=2 %2 HKd 5, BT ] EFEORIR (728 218
BOZK O 3WITIEE) 2 EWERT 5. K2 0FITIE,
0.8 FPIEMA 5 098 o E Tld h DEN T DEANS
1 THY, BIEEBIChOBETORE LD, FDHK,
0.98 I 2 5 1.037 BEELE T, h DENL T DEA
PRATHELDICchDELTZTOEADEMLTH
D, L7225 TEIX h O, H4E4I12 eh DIRIZEAL
T 5. A M) =2 IZBNLEH (7L —ATIE
(BB T A—=%]) BEESNTEY (K2 T 111
DR DOR), EBEOT A= a D7 —LL—
FERBTLIEEL2WDT, HA M) —2%H
WTHK 7 L — LD THFEFE 2T, TR0 7
L—2AL—bFCTOEDOIIR (/L —ATIE [HHEA b
J—2]) ZEET S, COBRBKAN) —AI2HEoT
ToA—=a YOWESHEEI NS,

DS.1 DS2 DS3 DS4 DS.5

Time (). (e (<17 (“oh™)  (aux“oh”) D.S.6

0.0 0 0 0 0 0 0

0.78 0 0 0 0 0 0

0.8 (1 0 0 0 0 0 )

0.98 T 0 0 0 0 0 HAEILD

1.037 0 1 0 0 0 0 Baby k

1.333 0 1 0 0 0 0

1.403 0 0 1 0 0 0

s 9 8 1 & 0Ol En=ivEs |
- — 0 @ 5] tr

ST #8555 ] 1 0 0

214 0 0 0 0 0 0

K2 HAENTEHEY MOXMY—L (FEZX M) —L)

4. [FEOHIMK

RIEZ L—20d, 101 FOEM A7z 313 #
PHAY)EA 4 X 5 (too broadly preemptive)o A7 L —
2, HEDONV—IVIZHRESINT, §XTONV—I %

Vol. 70 No. 3



GEOT, WIS V=L E ) | &0 g% T 4
77 2T 571 Th b

5. CAFC O

CAFC &, A2 L— 23R 7T 4 7 72T 5
NTWRWHh SRR D S 2 LI L 72,

A. 7 L— LR

B1V—) bty SIS xRS, ik LR
WCHRES NS D, ZhEbMp (i) OoFHRTHR
WHPDF R L e o T2 h, KE L — A TiE [T
EBRoTWLDT, HhLAEZE,S R DT THICHE
EIND,

B. 101 S DFFarsitsvH) Wy

1. BB ZRBREIZDOWT

Alice BT, 7 L — 2 QU FFEKYEZ W 5
72D 2 ATy TO¥MAEZ VI, AT 71T
&, 7 L—A0RINGT A 7T EOEFIMNC T
SNTVAENEPEZHMT 5, 7 L— 2 MGn%k 7
AFTRINFSN TV ARWEEIZIE, Rtz T§
b0 7 VL—ADMEN LT A TTIZMFONTWAY
B2 MEEATYy 210D DL, ATy T 2T
X, ZV—2soffke, FENOEFEDR )& RT,
BB EZ Db DT 2 HFE2HE LB A
5% (significantly more) d DI+ % 3EHE T /213 EE
DHAGHEE 7 L — AP EHA TV 208G % HR$
%o

Alice 7 A FDAF v 71 - 2 THEFERE 2 HIk$
HBICIE, 7V —2HhDORAT v TOMRE R EHE
T, EFEAEHAGDbEE LT L—2F AT
LoV, KO V=] [EVIEREY M
HEFTHOS A4 IV 7OBBE LTERTSL] Lv
I IICBWTIRENTH %,

W [=#5REE] MoEkiE, TBERBZ V-V
BRI L—LENRTVRVBRSHIRNTHE] L) d
DTHHN, Ay L—2n1k, »rLMoME%»Ho
V=3 7%bH genus IZBHRE SN TW5S, genus 7
L — 2 3Fir#E C©H 5 (72 & 213 Diamond FHF) o
genus 7 L — AIZBMOEME R I N LA, Thid
101 G DFFFFEAEE & XA <, 112 5 (LFEPHO
PR—bF) OMETH S, genus 7 L—241%, MED
) 27 BRI R E WA, 7255 & v o THRFA#RS
B DI TiE R v,

HRTERT2RBECLEREZODDEMEN

Vol. 70 No. 3

- 113 -

HoTBEWY 7 by = 7SR (20 43)

WAN=FB 7 L—2a1%, MBNETATTTH5b,
L7255, 7 L—2u7%, FEOFETIEHEIC
TA—AALIHOH, Thed, MRWNTATT <
DHDTHDAERE IR RIET SN/ d D9 %M
9% (Enfish F+4:4th) o

2. [miFrshTtwa] (directed to) 12DoWT

7L —21%, WHI Y E2—y TR ENLY T b
TTICBVWTEEEINGY, K7L —-207 0k
AL, kT =2—=% (AH) Lo THwLRTW
7e7at X L TEZRW,

PEROIEE L, RICHBLI /2L LT, [H 7]
Rl w3, (BRI X—=F 2AK] 7, R
ENVTEAREY DEVERTAH72DIEBRBST X -5 %
Bl LawoT, K27 L—20#PENTIE RV,
BAOEMY T O A2 Y RTH20E, a2 —%
i Z LTI R, 7V =23 NV —D Bk
Thb, ZOMIL, Flook FfF, Bilski F, Alice F
HLizfh%s (INSOHEHTIE, ZL—a3heT
Ot RE, HEROFHEEDNEFEL LI IZETEIN TV
(carried out in the same way))o

F72, AMroHBMLE, HIZ [BEHfFrobRE %
TERICHRIET 5] O TId% L, RN RREFIETT
ZHEITTH] DT %\ (Digitech FF, Alice F
) 7 L—2A &N 7Tt A DKEAHIE ] BE (tan-
gible) T 5 WZIE 7% £, MW F 72134 (machine/
transformation) {2 V0 < L E ) 72 W (Bilski ) o
101 OB SIIMET R TIZZ < METH 5,

K7 V=LA IERENHZLDT, 3DF¥TF27 4
OHBWERNZERT L2 70 AFXTCEMET 5
ZLiETE LW, McRO [EE=4¢aFtEHE] 12, B
K70t ZAe LT, E=varyFrx7Fy2HVTYH
BB L OEREOT A= a VA TEL I EER
L7:e B, BELRMETRVRS & v o TR
PEAAE S NS b Tl %4 < (Ariosa Diagnostics 2
), X DEEIZE, AT/ LA RV —VO
genus 25, W= WVIAKAFTAH3ID T = A= 3 VHE)
LHEi 2 T RCTHE T 2089 »0SHETH 5. A
7 L—20N— VG EAN 20T, (kR Tk
ZIRTHN=FT LI LNV —IVOREDIE L R WR
D,) V= R=Z2DFEFMABILFETXTEILL
METHIEITER YV,

P fig, T — N R—2DEFR 7T+ 21, Wi
HHHDTYH, A7 L—2DV— V&M LERD

INT 2 b 2017



HMoTBELWY 7 by o 7R (F0 43)

Al EEELAD, EEICHM L 72,

W=D BRI E 7 L — A RE & L THARE
TEIZEY, L= lidfFEoTu R ICRES N
BDT, B bHEON—VER WS TET T3
Bl LoTZ L —2 13BN T A 77 I
LNTW&Vy, Alice FED AT v 7 2 OHIRFICIZE
57\,

6. X
(1) KREUFFFRETIZ, 11 A 2 B THREE
DAET VT LEFIT LI TORAET VT MIARM
HFPDOARZET 5 LD TREVD, REHPIZONT
UToONEEZEHEATYS,

ORENFRFRRRT OBAEEST A FIZBI2 AT v 7
2A (Alice 7 A PDOAT v 7 1ITHY) IZBWTHERY
BV e T AHECIE, 7 L — 2Rk EEETRET
HoT, ZL—2%BEIIBILLAZD, BEERBL
5 EMICE THMALLZZD 3 XRETIE RV,

Vo —YHEEMICBITARR] X, T
Fa—%Fia/Ea—F%Axy b I—2ZFZDLDD
PECBIAURICKST, ThETary¥a—4
FATTE Lo R E FATIRRICT A2 LICE 5T
a2 — Y EEAN A SR T 5 [V—v ] (GERIIC
BEEFENERTHS) OMELTZL—23NTH &
W

I L—AHa V= FEEEICBI AR RIS
TSN TWDE I EZRTIER, ROLDEERE
o 7 L—nENHWAN TV Ea—% F213Mho
Bffiz EO L H LR T H20IIo0nTo, HfiFICE
JBHR. QUICIRIED T A4 FT7RkRE 7 L — 4
THDOTIE%RL, MEICHT 2 EDMIKPL, 2F
LWHRZER T 2 720DFFED N ED, 7L —nE
NERFHIZL > TERSIN TS Z &,

INT 2 2017

- 114 -

AL PIIE, S ORME b o THRERFEK %
AOHLERFLTVARVWHDLDH D, MEOREIZON
T, BHETA FICAFy 72ABX02BE LT
FLAAN SN TV A Mayo/Alice DFEHLA % IV el T
HRETH b,

(2)  BEARMUEASHHMEICBRE ST 2 5 5 wlig
B E V)RR, HAROEAILHEIC KT
WXL EN D, 72720, BNOEME LT [
HPE) D] BN D HSHET 5,
(3) [Mhih2E) ] oWk s LT, FIi2 ¢
REMEFE2ED 2] BHVWLRTEY, FEEMIC
FHEHHEEELTWL I E LSS, B,
KEOWEIX, Vv—VO AT (EROY T, €V
THEALY b, BRI A—F ) PRENTDH D
TENKRAL VR ERSTEBY, V—IVOWANE (3
5 A= DHEHRLE) ZOLONRENTHLIED
I b TV,
(4) HEFFMERR McRO X, [Z7 L — 2#iPASL AT
b, EULAMEIEONIGENHH] 2 & &k
FNCAZEEL, BLEICH 250w e 325 FRICEI LT
Wb, THISHT B, wWhwa [EEOIEY ]
WCESNEETH B 720, ZoMIZAaRIEEbh s
(BB TH M AR L2205 Rl L C
Wh)o 72721, RRHICHRMER G 9 S50, im0
BEVE RS ICEERTRETHS ),
(5) [HRWT AT T7IEAWEKETH S5, genus i
WA TH D] LI RIDD Do FFarEiETEE RS
HERCIE, TDgenus EF—T7—FELTHW, [7
L—=21300 L W) RENRH L0 5, MREHT A TT
Tix% <, OO0Lw ) EOMWE % F> genus TH
5] Lo EENE B s,
(a2 2016. 11. 7)

Vol. 70 No. 3



