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Garment Transfer between Biped and Quadruped Characters

SHUNSUKE SA1iTo!'?)  Tsukasa FukusaTol:©)

Received: June 30, 2015, Accepted: December 7, 2015

Abstract: We propose a method to automatically generate a clothing model for various characters from a
single template model. A number of methods have been proposed for automating these processes by gener-
ating clothing from a template, but their applications have mainly focused on dressing human body forms.
There is a lack of methods for transferring clothing to characters with different poses and body shapes. In
this paper, we propose a method to automatically generate a clothing model for various characters from a
single template model. Our framework consists of three steps: scale measurement, clothing transformation,
and texture preservation. By introducing a novel measurement of the scale deviation between two charac-
ters with different shapes and poses, our framework achieves pose-independent transfer of clothing even for
quadrupeds (e.g., from human to horse). In addition to a plausible clothing transformation method based
on the scale measurement, our method minimizes texture distortion resulting from large deformation. Our
system makes it easier for users to model clothing by reusing existing models.
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Fig. 1 System overview.
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Fig. 2 Pipeline of the scale calculation.
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Fig. 3 Pipeline of our clothing transformation.
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Fig. 4 Overview of our shape transfer.
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g (72 AF %) IZ58L, KrEBEEIED LD
CEIS O ERHT AL ENTESL, LoL, ZOFHEE
T AF X IEMERGETLDOTIE L, HLETTHLHERDE)
T LHE (77 AFY) OARBREREZERBET S
DTHY, FADHWTH LREET VDT 7 AT Bk
ORFFLIIHRE L TCE 008 LS, 22 TRET
1, spring-mass system Z & (ZHE L 72 KEE TV DOIZIR
WEDET, 77 AFYEELZEET 2FEEZRET S
(& 7). AT, BEELOKEETF VNG ERTND
TIAFYEREEMMEE T A, 7220, EEITOKET
TWNZT 7 AF v BEELE ) B THNTWARWEGE, K
ETNVICH LIFHEERZIT) 2L T, 77 AF Y EEOY
BEZ AR T 5. 77 AF Y BIEEZERSEL L L
T, BADOFHIEELOKE ET—HICT 7 A F v 15#
RRAET AT TRL, Ty T)rReuao k) et
DT 7 AF Y EMERGET 5 L) IC2—FREXITH 2
EHTED.

3.3.1 FUXF+ZEEDOER

fERTEL LT 3D 7NV &P ISR 2 5ESS
BARF SN TWADS, AR TILFHEROE, 3D €7 %
RS 5 2 v 2 2 b3 5_CHAMKMSE % BREE L 7282 %2179
Igarashi & [20], [21] @ As-Rigid-As-Possible {220 { F-i
WCEHLZ., L2 L 328 CAERE L ZImEKIETE TV,
PR TR 5272 LT b LIZRRS iz,
AR TV Igarashi 5 O T2 HE#E M L 72354,
BICHWHOEDICKRE REANEL, ZAFA Y v ad
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Fig. 7 Overview of our texture preservation.
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Fig. 8 Comparison of the effect of the texture deformation.
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o, BIEEMILTHY, R(V)IZT 27 AF ¥ Z2H LD X v
ATy VORI ENIETAIME LIKEET VO Y
VOREEEDTL L )IHMERAT AEH, D(V) IZIEHLIEH
Thb.

PTFICKHOER FFEIZOWTERT 2. 41 HEHA1E
DFokyicgksns.,

RV)= 3" wi (v —v)) = Ty (v; —wi)||* (15)
(i,§)EE

wij 377 AF v RAEOBELREZ KT EAMETHY, E
ETy VOEE, v ZBEDT 7 AF Y EEOTES, o) 1E
BRAEDT 7 AF Y EIEOTHR TH 5. T 3HREDOT 7
AFVEREDO Ly VORI LIEHROKEE T IV OIS
5Ty YOREOELRTILKHMIFITH L. 72721
T AT X R E MG ROTEET VDA — ViR b
72, TIOAFXEEOT Y VORSDOEREKET TV
DIy Y ORIOEFOLREHWTIERLEzIT 272, X
BOLCN v, BXOT; OEFEH SN, 77 2F v 22H

Forxy a0y VOEL LT LEE L KEET

VDI VOEIHPITONTWNL .
HWOHHBHIZLUTO L) I2RENS,

D(V) = [o; =il (16)

COWEIFTFHACETH Y, 77 AF v JEED 28525 %
MWz 5E&%55. EHALLGZYST 7 AF Y =IO X v
VaIREERT A L TREDHERVAMNED X v 2D
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Fig. 9 Results of texture preservation (user weight editing).
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L7zREE TNV OIARIHAFT 555, TIFEBROFER 10 [0]
BECTIUET A2 W97z, K10 1IRT L9112, &
IR T RIS THIE T, TUATFYERELOD, #
WOKBEHEE S5 LD HICR S,
3.3.2 A—HYIETICLZBANE T 7 X F v {RIFHEEE
WREHG Z W82 Vw 3D EFVICHL, 77 AFx
EIRICEAD L WEHEMZIT) 2 L IERETHL. 22
T, A FTEIME w; EREIT LT, TR
L7znwT 7 2AF v # 2 i8E T ARz L 72, AT
(&, T FRE L@ O EAMREE w; = 1.0 x 102 &
L7z, B9 IRT &918, EAMREESGRETHZ LI
£oT, 7 5OREOEHD L) IZHFIK S WEGTD
T U AF ¥ AR L RS A B L.

4. HERHER & FHm

4.1 HERRAER & FHE

M EDOTFNEIC & o THER L 72#ERE2K 10, B 11 1R
T. ZOMENPL, RROKERE L AT LICE->T, #
W7 v 7)) e fOoOREET N T, fiA LB AERO
FY I HIHL, REDTA T4 7T 7 AT v
WERIE L ODEE ST A I ENTEETH S 2 LITFERT
&5, FeARmTER LM X (7) £X(11) @
PHRT 2572 R 13 (R $. BB ICEI L T, WO
B17x10*DCGC Fx¥ I 277 LHOKD 1.4 x 10° D
KEE T NIZxF L, 64bit Windows PC (Intel®Core™™
i7-3630QM CPU@2.40 GHz) # W& A7 — VEMHA
3H 10 B, REEBI2I1Z44x 10718, 77 AF v 171F
IZIZ25 %107 BaES 2. 270, 27— VillEn Tk
i, ¥Fx 727 5BOAr — VI e BT 5127 EF, FHa
FETALILITRETH L. 2% ), AEOKEEE Y 2
FLEI—FDRERENT 4 — NNy 7 25505, KEEF
Vo7 a3 hlExUREICLIZEVZ S (F12).

4.2 ERFEEDLR
KEHEOHRT L, 3D F v 77 ¥ OKMNEHZ F
M L7=F: (6], [7], [9] &R — > OfF#HZE 72T [10] 12
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Source

Our result

M 10 @HOKEDIG IR
Fig. 10 The result of Texture Preserving (constant weight).

Ly

11 HEHE 2 A DRRG AR
Fig. 11 The result of layered clothing.

12 2—FA ¥y 72—
Fig. 12 Our prototype interface.
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BOHEMEEWIET 272012, WEEFEE LTAEET IV
DFEEEHZFIH S % Wang 5D T2 H w5,
4.2.1 T v T4 T OFHM
REFLETER L 2KEDORIROE MM Z MRS 5720
ZHER T L WAL 21T - 72, T e LT, Wang
SOFH[6], NI T4 TRy s ARHWETEB &
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BRXXY 777 EWENX YT 7 IDNT T4 v TRy
7 ADKREILLE Wb D TH L, ERIEHT LT -4
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Fig. 13 Our optimization converges.
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Fe KBS A I L 7.
4.2.2 T XF v OFH
HETLOKEETVE MO T vy, BELEF YT 7
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T&5.
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Source [Wang et al. 2005]  Absolute Distance ~ Bounding Box Our Method

B 14 27— VRAEICET 5 B (E70)
Fig. 14 Comparison of the effect of the scaling term (neck).

Source [Wang et al. 2005] Absolute Distance ~ Bounding Box Our Method

B 15 A7 —VIBEICEIT % R (b
Fig. 15 Comparison of the effect of the scaling term (wrist).
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