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An Algorithm of 3D WARP-Based Hybrid Rendering

TANG Xiao-an, CAI Xuan-pin, SUN Mao-yin, HAO Jian-xin
(Electronic Science and Engineering College of NUDT , Chang Sha 410073)

Abstract  Geomertry-based rendering (GBR) is a subject of traditional computer graphics. Along with the
development of computer graphics. Image -based rendering (IBR) becomes an important approach. GBR and IBR
have advantage and disadvaniage independently. This paper gives a novel approach of geometry-and image-based
hybrid rendering (G;IBHR) aiming at the status quo of computer graphics. analyses the research contents of
GIBHR. and , gives a rendering pipeline of GIBHR. GIBHR can overcome the disadvantage of GBR and IBR.
which can render geometry object and scene freely like GBR, and. has a high rendering speed like IBR. by texture
map, it can keep high reality also. This paper expands algorithm of 3D WARP of IBR intv geometry-based
rendering, proves the feasibility and validity, and. gives an algorithm of hybrid rendering hased 30} WARP. This
algorithm can overcome pixel discrete phenomenon of 3D WARP algorithm. At last, this paper gives an
experiment result of hybrid rendering algorithm, it proves that the algorithm of hybrid rendering based 313 WARP
can speed the rendering of geometry models obviously. and it has the ability of space anti-aliasing.

Keywords GIBHR. GBR. IBR. 3D WARP

0 35l

m}

ERETRNEE 2, K8 C RO TILE
P kR B b, OB R AT LA R TR L
¥ HEETTEIER RN RR, EREEHHFFRL
B — SR AW, BAl. £ TEKNTENE
TR T B EAME & A e . Bl %4

HeMB M. 2000-06-20, 3 H ¥ 2000-11-13

SHENHES FXRE T -MHeFhE—
ET/IMERASMEBESLHF % LERAHBEH
AEETILAHHTEINEREESETERSMNITEH
BEEY —HRES B E R ATy
BEEMAMN.

3D WARP R ERZASKLHWABRMNETR Y,
ATENMBELEHMER, & X EBEERH#ITTH
BEYR.BET MESLHER. EAIHLHES




E R

HRk%  %F 3D WARP iR 54 RAEFF 711

SHBEATHNLRRN KBS LHAERERRT
Bge gy EAEE DR

1 HHEAEEZHHRBR

L1 BFLMETH R ERE
ETILAMIFENEESREREL LNHE
PURE 2. X)X -— U 3 B 52 R Lh B RN B 2B
WT—BEXZBNELRER. ZF LK HEILE
BEMHREOR 4 (R 4 Pikp LATHER,
Het FRELMEH. W8 T eRE
BOR.OBR.BE EBTE SREXRRTER
*%.
1.2 ETERKWITANERE
ETESNITANEREROFRNFRE
SLEEMERER—TTENEEER REEX
TEMFRNLTES R ETERITENLE
T4 5 & v B OB T 5 CBD 2 T L AT B9 3 B8
B M XIET . B FILAH B EEE0T
REOCRILAER. METERAITRIEAEESN
MRELREREH, BRE D YEE N L
ReRAEXRE R AEL —LRAFEN
B e S R EIHANRE REE—
ERRR R LR 28 KR E LR
ERTHEATR. BAT BNSERTRIAERFX
— IR FEWER.

2 EFLASEKHEERE

ETHEHGE TR EILREEEFRRL
BRA MERAERER SHERER. SHAFRER
HLERALBE ARKBEX AL MR RLFE
H.EREHFET . ERARMREAHEEXHEE
M I JOD P ER B R SRS SRR R E
EEEHRAPRARSFEIROBEY Bl BE
FEARERITERERD OB —TRAOMF O
PEF MET LA T RAEREMNEFHI.
HETR AL RERTERSE TR
EREE AR FERER LGS RR, 21T
RAEBLNFRRA.

BN RAE AR ETHENRS
0500 0 fa BEUR FT LASY B LA T LA 84

(DEBRFRIBAJLARE, HERLKHEA

HH A U A R, DL T AL R A L
FHRE. RLREMN XA TR

OAE: FIRLE S Ll PNEE 3oLV TE 8L
THARKMUANYE FAFESRLTHRAE
HUHE SR B R JL R R 0 B LS L o B 4
BEA%.

MNEBESLHHE ETERSHRNRESS
FOMAEN RASAESFE T ETERSET
LRV ER S B S P EE RS . B8
T 1 07 R ET B0 BT B D AR AT B LA
EAEERGGHITENRBE. B ARERRER
“HEENERE SRR,

Eﬂ:ﬂ.ﬂ SRRMRESL

Rﬁﬁﬁﬂ

2 ) A0 2R R PR LI 1.

J—‘ B |~ Ra e |~ E{j
KW BT || Bt |— mzm

B 1 BT ILE T ER R & L 60 B

PR E e, R RTINS £ TERMHT
ARG ARR - ENHIAR . TTUTS
REAAOES D BN AET EHET
HEYEBEOEORREE . HEREANER L
RATETEHRNSHEE: AR CHERETL
L

KBS BEE LW

(DEERME . ZE TR AR MERE
ME . ERRM TR, K — R O 2 @Fm
JU e85 A0 o P 40 R0 5 47 06 4 B AR 3 0 RO
AUASSHNEML EYMEEYRBHR.
R FHRHFTHRY . AR ER LA H R R X
B2 ATRERS, UIKERERRAHIL
M AERERNE NG, XHEEMSTLUE -
AR A R TR R R

(DRELH . HTFZRALR-PETHITEN
B.ENEEERALMERRLER HeNERE
15 R 6B RS B X R B BT

(DESRFES  HRERPITHRER G M
BHBAMAIES BEEABRE TR,
14 W %% . MORPH, WARP  #{E %09, %1 B
REAEHAE . BERIBEENAS FE.8
BREHAR ZHTE BENDCER R S LB
MR MENAAKERASETL RESHE,
WMER AR R DCAH SRR ENH AL




712 YEEREEER

56 6 (A KD

HPLBIR”,

3 EF 3D WARP HiRG AWM E

3.1 3D WARP 3%

IDWARP HEWER S LM TN EES
FLEEEMEEMER THILAV AR SR,
HEHERE.:

BOCHUNATRESIARERRES
b, B S EE X #T0E. PP, 515
HC.C, HMBEFEE(NEFE .0 TN EAN
BE5RESEMEFLEE S EBERKERE) ..
SHAEFAETFRIMESZRELE L SAEN
SUBSESHAESZE . X X 48K C.C,
H5XMEEERBETANTR(EEAEFERAN
FLR) . e 4HERRC.C MELAEHFS
HETHZS2F. 5% 0.0 0 iRE X XNE
MELE L HAREE, B x= (v, DR = (50,
DAONBEEYTHEEY LEEHRASIRATHE
FREES Pix & Pox, J3E), WA

t
x21$P;1P1x1+%P;1(01_c2)

R HERE - NESHES, B Has—R
BAMEKEENESIBRIRSD.
3.2 XTF 3D WARP RS EHENZ
3.2.1 3D WARP BEEJLALHIUEMER
: HILEMER R R EREREFERMEALH
89 R RN RS LR HLET HRD.

¥HEE LHET T, B A FL M AL B R R R 48
HE EBRESREER RN H Xt R E
PR B R AR FNAEE AT HAREN
5 69 R 7T LR B 77 2.

ET U g, AL W EETE
B R BB LM w R, B LA
1 AREE . (R A 40 B BL T LA SR R AR 5 R
B HsAFRRL s BRFER 2 FRMILTR
=418 '

B2Ficsp P ARES.FLETMEN
E ESAWURFEISE B ERRSFANEE
IR X (E 3.

3,0 BUKFEAMA R c ERKTF
WS E ou oo B AREEE w0 FHANR
R X8 EFA RS R pRE AT WS, Med”

SR U - 2=g): ok 3 8

B oo, ATRAEFEHEAE&IYERL2ZTF
A AR e EEORETHNER WY
4 =$+cl=§;+cz=cl+t1 o

=¢, +4 (dlrl'm+sl,m)+slyam=c;+t2 ate

— — D ——
=+, (dar; — 0. 25,2000, ) F 520,10, (1)
— — 1 L h —
S220zty 54,0, = t_(c' —e,)+ o (diri—och +
2 2

s10t 5,010} —dary e, (2)

B 3D WARP B4R/ LMHE S MRE.

. 3.2.2 33D WARP B —4%Eit

WEPERTUBESHGEEES TN 22,0
W o=t =2 AR (D), 18

— —» 1 zZ —¥
53,00ty 52,050, = — vy —w)) + ——(dr. —oct+
2z Z: 7

S1:018, +51,m01) —darstoac’s (3)

E BT 3D WARP W3 5936 & B 3D
WARP W4t Ba T JUMES H UK. H a8
W _

@it1 Z%EA 3D WARP M IR A
HRALROE, RN, CRIER T RESHTEN
A
3.2.3 GIBHR Wi

RQBRABTHERRKP LHE,HE, 2K
BT RIRE IS EERABY I 2. y.207080 000
(SHLT RXFAMERE XS, F@at, KB
LR BLE LARENT AN SEERERAE,
ST W (U, R A S F BRI

e LT BB 2 BV B R LT M sE




L )

WEBELEE T 2D WARP BB & 42 58 3 i 5t 713

RREBEUSEMERSR). A SHNERH#TY
BRORBENERTFIEMZLR BT BRI N,
MASEWERHTHYL n(L<n<NI BT
R SEMBE, UERMERE c £,
WHARR M= bt R EKEAEREVESFE
TRA CeryrterCoraacorc SE NN B S EMBE
N QZnZN) B BED B Surs5my s Se s Sur 2 5ng s
SwoSna M RW G B EWRERLITRMNTRER

1< ls 15
¢, = N;S"‘ £, = F;S"’ c, = N%{S"’

3 1 T JL AT 42 351 10 O RS HE , 25 R 2 0
(B N WS % 0 2 B 1 S, ELYS B
S B T A 0 B 92

¥ L x ¥
¢ = [J%,L/%LJ = e/ S
FIH A BB ,oonne., B N 5 %0

B AR,
&k LBk, AT A8 3]

o= d S = bE

f“ ‘ - ! (4)

#it2 HILFMLEFBIMNMESEM.ES
BEeHERT L EEBAGRMATEEE W
uﬁ@]%%?ﬁ&#ﬂﬁ Zyyezaragbaa ﬁsﬁ.ﬁﬂ N 'D!ﬁ
MR B KNSRI R EEERMRS,
3.3 GIBHR X a4

BELHRERPEN.

(D ZHILAHRIBAT M WKL B & % 3
SR AL R E N BB

(2) BN MBHMM x,y.2.7g.b,a H

(3) HEHFK MRS, KBURSEH

(4) ALK B,

() RALR W BRLGRMNTEEY

(6) AL HEEE R ()
U= HEDN

4 GIBHR WEZ5HMmE EALLE

4.1 GIBHR M %5 3D WARP SERY EE &

3D WARP B B LIS E S A b B v &, 3L w
RAGRZERRMAMESEREH ST, Bk,
3D WARP B (s T8l (r. ) BT
RERNMFEREEHEEE,;3D WARF B % #K
AERETFT AT HI S RTE W #H .
GIBHR H% Dl 3D WARP B £ B XL 7%
GBR i 47 T4 & .GIBHR H &4k 1 GBR %%
BHTRENEERA LU TREFOSEHE
B3 38 . R e GIBHR B3k 2K 48 208 4 S0l 17
BRus . AR SHEERMEN(BREM T
REAHATTRERTSHAE A E ;GIBHR
BHanf R RER OWM, .M BN,
3D WARP K mE B EREH O . H % 3D
WARP B30 | 740 5.
4.2 GIBHR Mi:51% GBR MLkt

GIBHR ¥ 5 LUHAE /LAY M 2 4 0 o 2b 3B X
. BFAEETHSMAARRE B SE#RT S
REEMBRUBEERIWSEEIE T GBR 0

© BABKEEZS B Y 3D R Rk b RS S, R AR 4Rl

RN B RS TH RO R E, DA RER
K28 @& K. GIBHR f45 MR % GBR #i8
BB S A 2 BT LUTR 47 MBI GBR W4t
HER.

5 XRER

ZEPI 400 ##L L .5 DEM {8 (R HF 8 HE

BB AETEEMITT 36 MmLH (M=236.4

BEXRIDKE, KRV, AR 2 BHEMN=2%
SXU. BN NER BRI HAREAL,
xR A 25 A GBR # GIBHR Wik #1744,
BIALRME 4 TR

%1 KRR H MR ST GBR 5 GIBHR # W AT N

s 6] JLAET i ) R [ GIBHR ## i 7] XXX GIBHR ¥4t Mt
256X 256 800~1 000ma 170~ 250ms b E L TIA] B 32,48
512X 512 §~8min 210~410ms T8 A 4 (B 1d) 3.6h
585X 748 20~~25min 350~ 500ma XA ID 18. 2h




714 o 5] B 40 1 R 4

e R

{d}

b

(T

B4 A B A ST GBR 3 GIBHR el S R Es

Hor ol 4y, B oachyah Bl 256 < 236DEM
riF A e A L B 4Ce), M 4ddd B 512} 512
DEM $8#8 f 206 45 8L [ aded B 40D K 935 X 748
DEM S iy i as 3 oh B cda) B ate) B o
G a2y JLA] 80, B 2 (b 8 A ) B 400 3y GIBHR
) R P S T b ) B I B G
G L i o) B Ak b o HL GEBR 2 4 i fi)
R AR e R i LT R B T o GIBHR 42
i () O 3 AT ] R fh (3R 1.

Bl B GIBHR B8 H gl o 0 PR T P 4748
B, F—#m TR En R AR T T e
IEFERT I Z .

FE LW

1 Cken 5 E. Quicktime ¥R An imige-bised approach 1o vizual
environment navigation. ln; Rohern Cock, edior, SIGGRAFPH
TR Comference  Proceedings, ACM SIGGRAPH.  Addisos
Wosley Prons, August |85 28— 55

2 (Miveira M, Bishop G Inege Bazed Ohjects, Iny Proceadings ol
1959 ACM Symposium on Intoractive 3D Graphucs, Atlenta,
Ga, fpril 26-28, 1589, 101~ 198,

% Robaneon P, Fast perspective views of imeges wsing one-

operstlons. 1EEE  Computer

Applicarians, 1837w 7{2 147 —5F

dimensionnl Graphics.  and

4 Michael Gieicher, Tmage Snopping, In Roberr Cook, editor,
SIGGRAFPH 9% Conference Proceedings, Aanvel Conferénce
Series . ACM SIGGRAPH, Addison Wesley Press,
1095183 ~180,

4 lecoard MeMillan Je.

Augum

An image-bused appronch to chree-
dimensonal computer grashica, Phe Dy Diseerzation. University
f North Caroline. April 1957, NG Computer Science TRS?

013, htepa//www, oo, ung. edu/publicetion.

W 1568 5L, HEa. 9L BT
. EBWRE A HEE B SRR
CIEL R

WEF 1952 4 EAEEE 4
FRES TRERALSEAER LE. M
BN AR
] B9 8 % L BLRE T4

FhARED [Sph B E AR FEEST
AR MR EEN TR
PRI B T A A R
BB T A R s0 R

HEE s A ENBEERNELFREST
WERBEHE LRI L LA TRLESH K.



