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Abstract: In recent years, researches of an interactive manipulation for a group of individual bodies (i.e. sand

and lava) have been performed. We treat a group of individual bodies as one object which is operated, and a

new manipulation model of a group of individual bodies is presented in this paper. One of goals of this model

is VR cooking system to use at personal home. Using an experimental system, subjects can move fried rice in

a saute pan by moving it. Calculation time is short sufficiently, and time to add many processes for integrated

VR system is remain.

Key Words: a group of individual bodies, VR cooking system, home use

1. [FC®IC

WA, B BRI ChBEROEEY EEZH L
DTEDHxG (Bl ITWRUSE 72 £) (kT 2 XIFEERIED
WEMTORLTWA[1,2], LorLIhnsid, kiriEs A
WEETATHY, Ho7itBRRALE L 20 | —BE
REIANT D2 AT A~ MIZRETH 5, ABFZE T [
BEE & 1 SORMERG) L LTHRD Z LIk 0 EHRE
2 B DR B AR EE T VAR ET 5, RET
JIFRECTOFAZRHRE Lz VR JHHEEE 2T 4 [
—F VBB E] 21 O0RME LTEY VRV AT
AO—RFRE~DEREZHHF LI LD TH D, KRV AT
LTIET TA N DOROWRE, 7T AN HETZ L
WL OBETEZ ERNARETH D, FHEEMITH2EL .
WEWe VR VAT LEMET HI2H 720 Hix el 58
M BEEPEESN TS,

2. ERBETIL

2.1 AiRB LU AL

AN, BEURBEOZFEY & s 1R B 12k, H~ oKz
NENOFEEEZE X DVLERD D, EFEIFRTE (Bl 20X
[3]) ICk k2T ThBEROEHLRBIENLTND
2, GPU ZFIHT AR LI LT, EBRV AT LLELTY
TINEA DLUHERERESN TWEORBIRTH D, SV

2T, AR AT AL LTEERLHRV, 51
B IR 2 RIS 2 L ITREETH D,

A SCCIRET 2 ET MIFEBORE S Clxid, 7
FBRENPEMBZECROCARI LLBEOEES 2 HE
B2, E-mOBEE LT, BIESSROEREEITA SR
WCASTWDEDE L, ZOFSREMET S Z L1 L0 FEE
FA#E (BE) T562¢%2525,

2.2 BEGALLIC & BiR1E

F9. lx OEKIHERT 2200 ITEEET
BAREE 1 SO#EMERR E LTHRW, 2FRIERT 2 %
b LI EARREOZEB) 2RI E T D,

B 1SR LD ICAGNICEIRIESEE L, Az
1A AT BT =56, ERBEOLMOES ZE< L,
FIO@ S &< T 5, BRI, BaITx L TKFEC
T 2EE L, BT ROESICE Y EREERET 5,
ZOLET, M2 WITRTES WEER) A2 Q) ok
BT HATSEEIT, K, BRI OEIERED &
SEE<TDH (M20B)), 5T, KEIESERTE %L
BHEICBEOFHIER/L T (M2 @), ZORIFR
L7cihsr bl 7ehim & L CERT 2 2 &Ik, BERRE
DEEERBLT D,



K1 ETILOHSK

(1) 2

® (4

K2 ETF/ILOHME (WEKX)

2.3 ERHEOEH

AR O il 2 T i & M5,
ZRBHERHZEI 2N I
HARBN R R 2 T E T A 72 012iE, MHOREE (B
PRI AT) @#F(*“Vﬁ CIEHE), HEO®EmS, A
RICKT HME L FERETHILERND D, HORIS
(BHRITH L OKFEFM) 1 T+mamS e L, BEdhoil
FEBELBEWEO LT 5, FldEEBECENTW DT
(BEROMBX) 26 LICRE L, ALEITEEREOE LB &
OV &mttﬁﬁib&i?é B e N TR
FEEEEE 1 OO SRE LTEZXZEA @ < A
TA—=B b LIZRET D,

W%%ﬁ@%ﬁ\%mu

2.4 RIEHIE

ERHENIC X D2ERITNZ T, #BuhELEo /) £ 12X 0
%%ﬁw\itM&@@iﬁ%ﬁﬁoé%m\%EW@%
INPA RERBLT D201, R B mE S RO 1R
\ZDOWTHE, %@mé\%%®%%£ Iz Bz ik

TWAETIE e BEEOEEH L LI 2 RBT 5,

3. ERBLUHKR

EikoEFTAEHWT, PC (1.86GHz, 1GB) kIZFEERY
AT LEWE LT, BieeBHT 500 ANNERIT, T
K Wii VeEaryz#RHALL, BaeLTI7I7A4 0%,
BAREE L TRBRERELTWD, flcBV T, EfE
MREICT IV AF ¥~y BT %2175, HiEEH % 20FPS
UFICHIR L, EEREE RS 5THAEEZELIE T4
DOWBRFIT L TEREIT>72 (K4), BTk 311 B
Lo, BEREEE L CREINHARTH D L ORHEE S, F
AR ICEAT 2 EBRMER E LT AT 5

#1‘ ML 9% (KM3),

172

3 ZEHHEEOESR

4 ERVRTLO%F

CPUEHEAZR 17T, ZO/MENL, BEET/MITHE
REER U BN AEFERA Lo, mliHENER TS
TWbHEEZ D,

4. TFUY

AWFZETIE, BRhmIc X 2 EARRET T L 21RE L
oo RETNVEFATHZ EICLY, B RZFETH TR
M, BRREIEC DN D EERFEOZEE 2| w5 IR I
BOWTERRATLZENARETH D, S%IT. BEFEEOFE
HiPH 2 AN BILIET 5 2 & VRAFHIZE O 25 4 TR
—F YV RHIHE ] R EORENRT ) r—va iz
BWHLTHN ZEETELTWD,

&1 NEBFERECHTIEBRER
R R CPU fi FH (%) FPS
331 1% 20
919 29 20
1519 60 20
2107 88 19
SEXH

[ /NMEAT, M—E, T HIR  WERokF+~—2 - Y
2T NV I alb—vay, ENBFESRICEE Vol 2, No. i,
pp. 51-60, 2003.

[2] B E#—, PHAR : 510 EoWkic X 5RO
WFRIRIE, Ei{RE T2, Vol. 32, No. 4, pp. 328-335, 2003.

[3] HHIESE, MFEMH— A FEE AV RMEEOEF S I 2 b
— g v, AR /%45, Vol. 26, No. 1, pp. 49-55, 2007.



