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Abstract
Deformation plays an essential role in expressing various properties of materials. In recent years, as video works have
become increasingly high-definition, higher-definition deformation has also come to be required. One of the most common
deformation simulation methods is mesh-based. However, due to the large amount of computation time, real-time
applications cannot render detailed deformation such as the rippling of the object’s surface. On the other hand, an
approach using displacement mapping is known as a deformation simulation method that realizes real-time performance.
However, this method is designed to be applied to a two-dimensional plane, and hence, when applied to an object surface
which has a nonlinear relationship between the texture space and the real space, the deformation will be distorted by
Jacobian to translate the coordinates. In this paper, we propose a novel method to simulate Jacobian-free deformation
of arbitrary genus-0 surfaces by displacement mapping, which uses the real space coordinates to eliminate the distortion
between the texture space and the real space.

Keywords: Deformation, wave simulation, displacement mapping, cube mapping.
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7Yz FPRETD, BMRGHEIX N TREDERES
Ialb—YavHRETH B Z L BHER L.
ARFHEZOWT, SHRIDHLNEFHEL LIN TR
T5.

6.1 APBEZERLIEER>IalL—>aYy
AFETIE, BOBEEEEEIRET 2HET 7 AF %
EHVWRZ2ICE-T, £ 7Y =27 FPRE DI &
WHOREIEHRETIIENTES. ZOT7AF ¥
B, A7V FOYWHEREICEDETER TS Z I
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R 1 REFERLKITHRS 1) OFEHOHERMDLLE
(a) FEATHRE [1] ICBIFBZTL—LL— (fps)

R I
- 2,696 | 5,680 | 10,652 | 21,308
5 7
20 X 20 X 6 72.8 71.7 72.0 72.4
28 X 28 X 6 71.3 69.9 69.6 70.4
40 X 40 X 6 62.1 62.7 62.3 61.4
56 X 56 X 6 33.6 33.2 34.0 34.2
(b) REFEICEFZTL—LL—F (fps)
R I
- 2,696 | 5,680 | 10,652 | 21,308
5 7 UK
20 X 20 X 6 72.5 72.4 72.2 72.4
28 X 28 X 6 72.0 72.1 71.8 72.0
40 X 40 X 6 71.0 70.4 70.1 70.9
56 X 56 X 6 63.7 64.9 64.4 64.1

XD, AT7Y =7+ ONEMEF TER L KT DIRE
PIal—=TarEFHIILNTEZLEZITVWS. B
1R, WET 7 2F x DIERIERIHEDOFTITo T3
B, CT F—=XREDLLATY =7 + DNERIE % i A
b, NEMELERLRET 7 XF v % BEIERT
5ZrmEZTVS.
6.2 ATV FEALOEREADREE

AFEE Unity ETRELTWE D, ot 7Y
e ZzoBEEHHICHREL, HEOXA I VI TH
HAFEETZEICHETES. TNEISITHIRL,
A7V 27 MATLOERICE DY TKEE HEIEKT %
FOWFEETLZ T, AFEONAHNZ LV EDZ T
EWTES. TOB, HEA 7Y = 7 MICARFEE AR
Wil 22T, 779 =27 MNAILOMHELER %2 REA
TRHEIEDTEDLIICHRSD.

6.3 ZHRLEEFERFADRIRRE

ARFETIE, AREEEEZ AW ZEEOEREELS I 2
L—>ar3abIenTES. L2L, 77AF % LT
FHREFEREE T ZICED, A7V 27 PRI
ab¥l, XDBRREREEGICERKT LI ENTE
5. XOPHNRFIETHZ 2RI id, HaArE
WFEE, AFELETERETIDELD .

6.4 FEEATI IV bADILR

AFREZ, BEP 1 EOLFTY =7 F ORMEIZITHE
HTERNZHFEL LTHEITONE. AFEETE
DA T2y VREWHEHAT 2725, hARrY—DHH
Ex B4 7Y 7 PRENIHT %87 X — 2 {LFH
DEAY, ZDONRTRA=ZFHRHE LT 7 AF %
7 b RADWEERE T ILELND S.

R

AFFEO—ERE, BHAFEEBRMIT (A)1THO0737 B X
OF 21H04916 DZHRIT X h EREX 7.
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