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Abstract: We introduce a semi-automatic method to create a set of pre-defined key facial expressions (called
blendshapes) for any avatar mesh. Fitting a set of template blendshapes to data captured by a sensor with
video and depth input is a successful technique for marker-less facial motion capture. However, the captured
motion is represented in the space formed by the template blendshapes. Therefore, for accurate retargeting
the avatar mesh must have its own set of blendshapes and a known mapping between the template and avatar
blendshape spaces. This is difficult because manually creating blendshapes of any avatar mesh requires pro-
fessional skills, and finding the mapping between the template and the avatar mesh can be challenging. In
this work we automatically generate the blendshape of any avatar that map directly to the template blend-
shapes (the user is only required to select a few facial landmarks on the avatar mesh). By doing so, captured
facial motion can be easily retargeted to any avatar, even when the avatar has largely different shape and
topology compared with the template mesh. Our experimental results show the accuracy of our proposed
method compared with the a state-of-the-art method for mesh deformation transfer.
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Avatar Source

Iteration: 1 2 3 4
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A REJEL, TV R —27 OBHIE KA ZFELT-.

FEUDIZENS—YDOMEDRELETTS. THLZThD/—
VEMEKTSI7 VY —2% Li(kel..6) &L, ZDH
Mo, THIINA=YOHMAERTDIZSIDLWEEDN
55V RY—2%BY, TOVALE L, £T5. TOH,
L, NOMEED 2 S A BT R TITH L TE &
FREIZRD & DAY MV ny & BT ORI R Z B
ftsazrick BT 3.

L] L]

E(ny) = Zznk . (VLL[i] — vL;U]), kel..6 (17)

i=0 j=i

ZITHELNEZR=YDEE n, &V, z#EHEZ R
722 NVE, ng LU HEIZET 5 BT Ry, R
ERDB. £z, V=K, TNX—0D 6 BIEHDEHD /N —
YV ENTIUK UTHBNZ Ry 5, Ryy DIED X - % F
5.

BDO{N—=Y DY 1 ZORE LI o>VWTlE, £7, %
NENDONN=YEFDOAT Yy TTRoNZA—T =3 v
Ry s, Ry DHEETTHIZFAWT 2 §ESICMIT 5. 20
B, N=VEBKTES R —2DHTD 2y, z WliTH
T BT 2 EEORAM, f/MEDZEEZID, TAXX—D
FEN=Y DEHFNZBIT DY A X% ay5 ays azsr V—
ADEN=Y DY A X% a4 ayr a,p £T5. THHDH
FELy, EX=VDOY A XA, ZUTFDX 5L THS.

e (Y
A= |0 =t (18)
0 0

ZIZTHIHNE LT, BRIFRTNZ—Ay ¥ aDATIEO
D A[EYHAHE A2 /28, LD yEhGHDY 1 XD
HUZ B D=V O T, B X OFEOd5 i o %
AW, zEiAROY 1 XHIZDOWTIE 1IZEE L 72,

ZOESIZLTHEINEZESA=YOY A XA, V-
AT aADENR=YDMEETNE—=A YT aDEIN—=
DEFIZELEIT—F—Ya Y Ry, =Ry, Ry, 2V
T, V—AETOKIVRI—JDHEE%ETNEX—ETD
AT S, DLEOBIECHONAEZTNNR—A vy a
LCoEEIEBmINEZY — ARy 2 EDKT Y R —
TDBERZ MV ARyu ETNRNE—DH T R —2
DBENRZ BV Aoy PEZBRIMETEZ T, V=R
Ay Y allBFBEI5 VR —2DBIHNSTNNE—DTF
Rv—27DBE%EL.
4.3.3 &t

NG 2 DOFHIBEIE, ROFIHICEWTHALZA Y
¥ a RE DV %217 5 SR Eg, Er D EAN S
Mz B - 72 T # 2 /Mb$ 6 2 & T, BRBEDT N
R —DIERERE V1, ..., v, 2155
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V=2

Sumner et al.
[2004]

TINR—

QD

Sumner et al.
[2004]

Ours

B 7 WHO7ANR—DHIKER
min E(Vy,...,V,) = waEq + wE +w;Er  (19)

ZIZT, BARENF N wy =1,w; = 100, w, = 10, w; = 1
U7z, ZoFbEHORMeOMEEZ, 52 60TV
BV —ADTRTDF— 1 T2 U THEOE LTV,
V—AAy v aDF—v A TERAUEREEREOTNNE—
AyvaD¥F—v A TRERT 5.

5. B

AhEedTBaT7TNZ2—=2LT,
BUEDEWABOBED A v ¥ a, KR DOFEME AW
BOmMEDORAy Y azHEL-. ZIZ T, Sumner|2] 5
DOFFEEARMEBIZBITDFER IR U RN S EFRZETS.
X6, X7, X8, X9ZHIERERT.

BT NZ—=IZR/LT, BRULEZS VR —22&MDE
TIZRT. AEDOTNRNZ—=IZ/F LTI, TRNR—=2 V=X
DED A=YV R OFEMER P 0 @iz, »H2FEEIE
TR TEHS 23BN T 5 Z e R TE BN, HO A=Y RIRDOME
BEMEWER B R EDOTNRX—=IZB LTI, 73X —D
H-H2EI2H FRENIGT B THMZEIR L /2.

ABEDT N2 — (B 6) ITBILTIE, AHERBTNZ—
NAMOETH B P SELWERY TV OxIEaE S
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Nz, ROREOZIZLZK) TVOERIY — A
EHPLTWEZZ EITED, HADFEICBWTEHEER
FHOEERHER L L>T WA, LHL, HPEDOTNEZ—
(B17, X8)ZBIL Tid Sumner 5DFETIRHEIZHDMA
D &EFMIEU S REDIEENMTZTWARL, ZHiEA Y
¥ a DRI — AL I3 R B 720, ELWEY
TV DHNIGHWNIGRD -T2 8, RUEREEMIZEBEY
TYDEWDH DY — AL IFR L > TWEZ EHAFEKET
hBrEZOND., —H, AFEIZEIZFETIERY TV
DEFIZIMATT Y R =27 OBENZ L B EHNR—ATD
ERHEZERELTHD, ELWREDEEZTATWS.
FY I X —DT7NE— (H9)ITBL T, REFIE
TIXHZZRIZEAL 5 Z L BHETWE DY, FOBREDH
DRFERBLEE 2 LTS, THIFHBHMIZTANZR— Ay
VaAaDR) T VOBENBENZ ENFERTHLEEZS
Na. ZHITHL T, BEOBEWESOFRY IV %5
TEREDFRENREZ S5ND. 12, REFIEO—HOD
Ay Y allBWTHORANZ D 2 D8 —Y DB H
LA THREHNTWS., SRIOFETIIMEI NG S—VH
DORfREZERL TWRWZD, AR Z D EanE)Eizxf
THHIN RN EHRFERTHL L EbNE. ZDLS5%
FHRBEE I A Y ¥ 2 DRRIZMA S WG E PR
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DEADKEZIZL - TIE, N=VBIZHPNTVRNVT

NE=IZH L THRIDAEELDZ. 20 L5 BERD

AT anoBREINETNANZ—, KTMMDE\NT N

R—IZRIGT BITIE, Ay vaziBRT 58— PMNT

T, TnENE L L oM EMGEEL, HD D=

OEE AL TEIK & 5 RN 2T 220N

EBREDNH B,

Ez, TNAR—IZE-oTEKISD LS ICOVHET ES
LD, B9DESITEFRHEEMBENILED 20 E DHHERT
5. ZhiE, Y RNY—J08IEERE%ET ABBUIB W
THHAINZHDOE A=Y OY 1 X AL, BEERT
NR=RAy Y aDATI, HOREIMEORIMEEZAS Z
ENRHSRTS, OD—Y DY 1 XD AREEEZ W22
EAFEKNTHDEEZONS. fRREKE LTI, HHkER
aA—Y =L, AT —IOFEETI REDFEMN
Exondh, F—v A TOHBERE WS BRIZK T
57-8%, EEIZFERZE RO BELRD S.

REFIETIE, Sumner[2] 5 DFEDORFIINT 58
E%xED57-%, Deformation Transfer D FHHiEEHIZ 0 X,
W-l2 7Y N~ =2 OB & 2 BUls 5 & 5 2 iR 5 E &
AUz, 72, SRIOFEEN?S,

o H—DAY Y aMoRBTNX—=IZEWTIE, k4
RO 7 N Z =125 UTIE L RIFDIEE 2175 2 &
NHRETH 5

o HEDAYYaholBlINsdTNEZ—, KYVITVD
BENDIRNT N X =12/ U TR A ER IR &
RBGENH D

o TNX—DHOOMEAELZIZBAL THEENLETH D
EWISHERBEONE, BOLDOWERIIHEZEDOD, 4
IRIIZR B A2 T NNR =12 U TY —ARXAy v a b H
UCEEERioF—Y oA THRERINTE Y, BB
MRESERLZTNR—=Ay ¥z UTHEYNZY X —
TF a4 v TPFAI-Z 8k, BHCEAL IR O A
SR RLTWAS.

6. F&BH

AWETIE, VY RV TTHWONE T NZ—D
=Yz TEHABMICERT 2FEE R, BAERRIC
i Sumner[2] 5 A3HWZFiE%E RX—ZI1Z L, Deformation
transfer D FHABIHUIZ S LT, Fziza—VF—itk-TH
ZONTEHDT Y R =27 DHE 2 /fRdT 53R ~EHEA
T5ZLT, BRPKESERETANX—IZHLTHIEL
WE)E & REEL 7.

P TNEe UTEREEDO T NX—%FH\WTIT - 725
BOWTIE, TAZ—DAY Y aPEGHD/—Y THE I
TWBEER, A vy amOBOMRORMEIZ & b —I
RERBEPENTOWIEEDNH DD, FHEDT NX—D
F—Vz A TIZBVWTHRBRED A Y Y ad BRI T
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B, BBABRIBROTNZ =1z L TF = o1 TRER
TBHLWVIARFEDOHMICE#RT 5 Z & TE 7=,
SEOFEICZE T, =P —=REHEFADT NE =N
S5TVY Ry A TITHWONE F—> =1 TOIERELT
ST ENHEEL o Tz, SHBOMFETIE, RGB-D 7 X5
LR, ZNSDTINZ—ITR U TED P SRR
BREEREGUDEFEEBOSVWI X =T 4 VI %2T5FHEIZD
WCTHEREITD.
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