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A Realtime Display Method for Virtual Environment
Using Grouping Operation

NoBuko KATo,t HiTtosHl KANOHtt and SEIICHI NISHIHARATt

It is important to balance the tradeoff between the display speed and the quality of dis-
played images in an interactive graphics environment. In the paper, we first discuss the
characteristics of visual perception from the display technique point of view. Then we pro-
pose a high-speed method that efficiently displays 3-D object worlds. The method makes
use of the idea of ‘grouping’, or a visual-psychological concept, to get simplified or merged
shapes of objects taking into consideration their distance from the viewpoint, their color and
brightness, and the contrast of the whole scene as well.

Mar. 1998

1. BU®HIC

REREYBE L 2OF T —FHINFEREEZITZ
BAVES T 47 CGIE, CCHEMDERIZE D2
W, BB IaL P57 I2-X AL ET, IE
LEWSTBHTEENBT o TETWS, LIAY, —f#
BIZ CG OB L MERB LGN —F 4 70RZ
Wb, BEERFELEESCAV I 7T7 17
RS+ RTRBEEERIET 52 L X, HEELRET
5.

EFELIIERI, COMNV—-FF7OMBERBRT S
7ol &2 OYRICFEB I IR L SN2 — 8 i
o8, BEIIE U TRYMEORB R Y &R 52 LT,

T PUHBAN KB TR
Department of Electronics and Information Science,
Tsukuba College of Technology
HORBAFET - WHIER
Institute of Information Sciences and Electronics, Uni-
versity of Tsukuba

593

BEA) TORERS TFEERELLY. LaL,
WD IEE L REEBICBW T, SWkIE
bEBILSNARETRRSAAZELTY, @KL
THALRHMEEESMR- N2, 7203, EHFOWE
FTHBTE 2V, EWIBEEH 5.

D, HEILOBBELY VBRI BB, F—%
DEWERL TRTHHERT +— 27 AN —hOHE
HEE —EIROFEIEARAL LTI,
FREOMESICOWTIETA LI ew, 72, &
N CoORREIILETIE, BEOWKE OBPTD
FHIZOWTEEN R EIN TV h oz, HHES
N2 b DBFRBRLBIGEND - 7.

LIAT, ZOCGICBIFAFL—~F+7DOME
X, NEERREL (IBBTE2ERERS /2 0E
BETORERTE 2%, LW RFREVEETS
D, BELEIYVETILOTELZVWEETH 5.

Z I TARMZETIIEY, HAEEREICE-7-CC D
WIREFE A LR T 2 720 OBATH 2L LRI T 5%
REEZRWHL, 205 2T, ERBIZYT VY [ A



594 W

BERRELEZYS CORBEETI TN XL %R
L7z, RETAFHE, BEPOERONR;HEN
LS h—ED T L TV 2T 5, BLL T
NBHEY 2HOWT, HERNTEMLL, £ET2
LT, BEARRETIDOTHS. 2F W AFE
13, LR EAOWIRICE YRV T, EREKD
BEITERBLAZDDIEoTWA, ZD0, Wik
BOE#Y, 2 o0Wkofm, BIK, HEOIEELE
PRWT, BltoHzE2iT) FErEbL .
UTFCik, £3728T, RELBIIESWIRRHK
FEIZOWTEERITY, RICSEIZBWT, 74+—7
AN—IZBLBRALE 7V T XAV THRRS,
RBIC4BTE, BErERORBICHE L/-ERE
BERL, AFEOEWNEHETS.

2. RBOBICED(RRAE

Friz, HEEBEHRD L XL, BEOWHINT

BTR22ZL, B TRZ 2 I L, B{HEHIR
NTRZAZE, ZERKRBRTHIEHNTES. CG
FRVWTCIDE IR ABORFIGEVWEREITI L
X, @&@%%ttf%ﬁkﬂbﬁiﬂf%fmn L
L, LCHEERRPEEHERBICLLIVIAL-YavE
%LfﬁﬁE/xTAG%%#%b%nfwaﬁﬁ,
HELHEOBS,S CC OFERFEELHL,PIITSH T
Lid, BEODHIELTHL. ZDD, TTHAD
BUBRZFE2E5RDIRRERIIOVTERELT).

2.1 ZTHEEER
BHAE Y AT LAPRET AR, AR
R4 R SATEFNICEB SNy - EER
BIENTEDL, ZONRF—VZ7—Y BN 27>
THBONLBERARZ P VOMBE L RiE5.

CDETFTNVICETE, BROBEAERS *BETS
&, ERELTE YRy OEBIELNRE. 20
HOMEBICH T 2 FRIIEDLND DS, EROBIIEF
ENAT LD, INEFIALT, E—omEEICN
LTHY ABBOERE VG 7 AV DIST A%
EEZDHILT, KEP2BHR> M VERT T
BREBHICEONLZ EPMLATWS,

37, HEEROBE,S, RRBME2E LN
e, BEHLDLENAEICIRR S R IC
LT, BRAEFBOLEIHES NS Z EHRES
NTW5, ZOZerh, BERRSOFERWERERS,
HE LD o O (AR ¢), FEORNER (&
B do/dt), EKFETHIENTRE

DLz %ﬁ&ﬁ%mwt%xﬁu Bg 5% &
DN — 22T TIid% L, ZHRICEESIN -BHD

Bt B

Mar. 1998

M1 454

Fig.1 View angle.
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Table 1 The important factors of grouping.
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Table 2 The number of polygons.
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