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A 3D Sketch-Based Modeling Interface for Cooperative Work

YASUHIRO SAKURABA,! YOSHIHIRO FUJINAGA,*
TAKAHITO YAMAZAKI,* TOSHIAKI WATANABE," TERUYOSHI KANEKOf®
and SATO SAGAT

We have proposed a 3D sketch-based modeling interface, BlueGrotto, where a single user
can input various geometric 3D primitives by midair freehand drawing in an immersive VR
environment. This paper extends the BlueGrotto so that multiple users can share an identical
model space while modeling. Experimental results show multiple users can do cooperative
work using the extended BlueGrotto and finish 3D geometric modeling for a practical CAD

system.

1. FU®IC

BIZAE TEBIED ) R ED X HICHERFICE VLT
SARETE AT O BRICIE, BHBATY 78 A LIl
DEBZ POV, ML, FLTAA—VZES
i%&i))%fﬁﬁﬁ’]h LEFEZITI LN H S, L

, —fDIH CAD Z &Mtk e 7Y v 7%
ﬁ?%m@,ﬁ%ﬁ%iT%?%of§,:®;5&
RN FEEEZT) 2 L IZREETH D, Zu
WHO CAD 2—H A v ¥ 7 2 — ATl Lo R A
VT4V TEER A = 2 —E Lo o RN R B
THEEZTI O EEZOND., 2Dk 2EENE
BT, 2 OEIEBRE LG R ERIC TR
DI, ZDTD, fF OEIERILD S Z DETEE
KEH—AEVTILY AL LIRS Z EIZHLL, W
FANZRDL & 1Z 72 DIz < v,

&2 AT, HBRNEERETHEIICRMIERRIEZ
AT BHEE LT, BLAFEZOTFEEETY VoA
v % 7 x—Z BlueGrotto Z42% L 72V, BlueGrotto

T B LR
Muroran Institute of Technology

187

i, WA VR BREICE T 5 = RouZEh ~Diahs
W7 FH E /M & > TERDRME T 274 7
EANNTHFHEA VY 72—ATHY, THHRKIZ
CAD EFMIN L7ca—H A v ¥ 7 = —A L L THIE
9%, #L T, BlueGrotto B’ FEZ A7 b
YE7ukeyy b U CBEEDKRA REM CAD V7
LEHELCEIET 2 2 LT, Akl L TEBWATE
& CAD BB %819 2%, 7271, Z® BlueGrotto
FHBE -T2 TFHEA VP 7 2 — A2 RMET
22ELTEY, BB —FITENIELTWZaL,
KX T, HEHKD BlueGrotto 25k 9 % Z & T,
B D BlueGrotto #—2D CAD®»7uv F LV K
ZJuky Yt LTEHESEIMMEZIRETS.
2k, —DoEFNVEHEZEEL - TAETES
BlueGrotto ZEELL, EH CAD % M\ 7282k
TV Y ZIBT AN ILEEEZTTRRICT S

2. BlueGrotto DHIE

KE X TIRE T MDA & 7 2068 D Blue-
Grotto D#E % 7R 7,
2.1 F|mEHAH

BlueGrotto (3 —H& L 7= FE EfEIZ X > TRk



Transmitter 7
B 1 BlueGrotto D% A VR Bl

Fig.1 Immersive VR environment for BlueGrotto

BONAR T ST 4 TEZANTELA VY 7 2—A L
LCHFINTE, BEOKRL LFEH CAD D71
YhZURELUTHAMCAAZINS Z EPESI N
TWw3, ZOOFEAEHELTUTD 3 8285 T
Vw3,

o FEEFMBENEE L E T B 2P ADEREN 2 A
54 5 ABETRIIE 7Y S T4 TDAT %R
T3I¥3

o MM IEANC S T-—H L7 ANk 5%
FRZ2BMNIAR T ) S T4 7OAN R T L
THHEZED %

o BEHEZ TRMINATY 274 7DOATI) DAIZR
E L, CAD 236 TR E Z DD BERE D I3 % bt
7%

2.2 AHAFINAR

BlueGrotto OFEEIZX 1 128 TR AR VR BilE T

fToh s, ZZ RSN AT NA AL, A5 4

SR, ATFLANY P27 FF4 A 7L 4 (HMD),

BDRIADZEDTH L, AFALT7AFRY U fFEDA

NI EVZA TS G A SN A 10 5 i i T | S RAN 1A

i - 8% 6 HHETY 7V ¥ A4 LMIZEHIIS %, HMD

FEERD T4 27V A CHIIRSA AR % ATREIC T %

¥/, HMD 12132 ¥ 4 7 2 LARED X > 9 HHLY £F

JonTEYHNRZ 6 HIHETY 7L8 4 LICEHITY

%. 3D RV R/ 7o gEET AN 2T, /T

DIFsL; ® "ok, OEGVE 6 HHETY 7

WE A LICEHINT 5,

2.3 1—Y15T7x—R

BlueGrotto @ 2 — ¥ 237 9 {EIZ LT 0 =fE &

%5,

2.3.1 #BMANETIZIT1TAN - BERE

BlueGrotto Tl%, —2® T#aAK 7)) 354 7,

13—o0 TREEEE, £—ob ko TWERME, O

AL LTEREINS, 22T, K40 TR

B B X TWIERIIE,) &, 7HEO TRASE A

(Thabb T8y, "My, THIK,, "My, TR,

188

(a) HEHIC X 2 EEHIIGAT (b) & v €3 712 X 61X
Wi

(¢) Hililc X WAL (d) & v €2 7 k 2 Wi
e

(e) ¥ v EVIIC & BT
7V 25 1 THEE

B 2 BlueGrotto IZ&F 2 &MIAET Y S T 4 7 AW
Fig.2 Input of geometric 3D primitive in BlueGrotto
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Fig.3 Edit of geometric 3D primitive in BlueGrotto
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