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Abstract: Painting system based on texture mapping is often limited by the model’s parameterization in a 2D
texture space. For models with complex topologies or complicated distributions of the structural details, finding the
parameterization can be very difficult and usually must be performed manually. Here a novel data representation
and a system for direct painting on 3D surface are presented. By creating 3D colored points for each triangle, the
system can support a great variety of painting operations similar to the conventional 2D pixels editor. One key
ingredient of this method is a novel adaptive data representation including geometry, topology and color. This
technique is called the imaged geometry, which allows users to treat each triangle as a triangle image, and to paint
the points on 3D triangle surface without any parameterization. This system can take any triangle model as an input
and produces an output with colored points on triangles of the model surface. Because this method is adaptive,
details are created in the triangles required by the texture painting, which reduces memory usage. Based on the
imaged geometry, the models with complex topologies can be painted in an easy way.
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(a) Two imaged triangles (b) An imaged bunny triangle model
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Fig.2 Creation of points on a triangle
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Table 1 Data increase towards the Stanford bunny triangle model
Fe 1 Stanford BT 1) 404 9 0

Triangles Original data (Byte) Result data (Byte) Ratio
2915 46 932 513 332 10.94
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Fig.4 The colored points would lap over if the resolution is higher than the original.
Middle and right triangle have over-lapped points

B 4 n SR 3 0o v, s A B L LA O TS AE — S P o) A T B = A T T & LA

Ty —J7 1, A 3E, B R (A0 OpenGL) ] LA
fig 78 JLAT RO I R AERATRIL &S L 7 S8
FEIRA T ,OpenGL Jit fi SCHF G ML 58 KN
1.0~10.0. 1t U =M B A AL KR aA b £
AR /AN 30 AT AR E 15 38 B 20 R FIAE e HE T
A BOAE REUAT s KN & 5 ZEiL i =M TE
FRAE XU Z 5043 2 LB A5 38 1 20 9 . 24 0 0 AR
2 75 Y B MR [ 5 % 4 I TR T AR 4 Fig.5 Left triangle (high resolution) and right
S5 LA T 4 o 6 23 00 3 9 AR 40 2502 D OB riangle (low resolution) =
B 5 40 = M T i T sk s w00 B PER)RAE = fIBAL HEE)
TR B IE 2 B
22 REH

T T R AR IS JLART R SR B PR T S0 S s AR (4 S e (B BT 6 T 7)), JRTTE I8 v (1 S S R 5 BN i e A
JA BPRES,IX — BORR BT R GEAR T 55— A BOERE K 1) AU 20 SR A A AT = A1 19 20 R AN [ A
AL, AN TR] = A T A 1 ) JUART o LE RS 2. P 7 2 ST 17 100 RSP 485 2R FRATT ) AR et R X b B £
A B 7 VAR BRI &8 = A T AR B B L AT )G R /N R 22 500 XA ZE 0 — AR o 1 s 2 1) 7 ]




RATF FART BRI UAT o) Z AR H 20 465

LIRS B 5 D0 T 23 1 48X A S 80 AL 10 = SR R KB 200 20, JLAT =6 HIME R/ 10,054 32 ) = 47 TE 5
(KB 25, ) LA e 7.0.

&1 N

Fig.6 Rasterized points without antialiasing Fig.7 Aliasing result because of the difference of the order
and point size between two adjacent triangles
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(a) An imaged triangle with blue base color and painting a lovely (b) An imaged triangle with mixed base texture
footprint and the abbreviate word of our lab (CGIM) and a monster head
(a) —MNEBALI =ML AT T I O KR 0,76 b i T (b) — AR =MAIEAT T B ERIR A IR E,
ALY FNFRATT SR = I LR E (CGIM) TE L1 T AN KR
Fig.8
Kl 8

BAVW ARG LG FHL A 2 — 2 R KA 838 B B — R 4k im R 5,
FRIEHRIRE T 2 M AL S AR AE =4 RGP B0 7 S AR 4R 7 e L 1) AR b — i 70 4 T e {7
3 K &

T BAT S A B U B 1 G = 4 AR A R T SO AT W) GG A, XA ) T A 4 2 [ SeFT — A
Jes a5 o — B B AT R AN T TR = A ARG, R T B = A B 3 AT A B e B ] P R AR
=M A ARSI T G AR 2 DI A 5 A A N 1= A B 240K, FeAl T A] LA
FH — 0 P A5 A g i €8, BB AN 1) gl 28 7= ] DA FH A% 5 1 S e S, 5 L AT DK 45 52 1 S0 P A5 4 e il Pl 454k
B JUART . S 0 AR Okt AR 15 B B 3 00 2 o AR B i i vk AR AR AL B LA AR E R UV i S B —AN L
] 1 T 1 PG 25 ) PR A AR A B A5 28 R I I 381 LA o 0 B AR P = A T P 08 A 2 PR A5 5 1) 1) s i
DL TR = M TR0 3 ANTH S A P IR & 4 (45 3
32 ZHRBETEE ZHERIZEE

FATTT AR $h SRPRAE 57 b (R AL AR, 3R 31 10056 4 28 (28 Wl 76 = 4 0 3R TR 19 A7 & /E OpenGL 1 7] LA H



466 Journal of Software #RAFFIR  2004,15(3)

T PN S ASEHIL A SR S B IX P A8 L 45 A R P S B A S AL A, D ) DU e Bk o o AN S Bl 48 B s v E A
T 11, 3o 5 5 AR e R A A 2R 2 ) v R 6 5l 9 AR XA B 1 R R TR, AT AT BASRA B b g S AR bR T IR
FEALBR () = A1 8, 0 FX A = A B BCA B R AL, IF H 2572 2 A 7], B ATl S RREX A = A1 B B
A, I PR T A AL, D A 8 3% 76 2B Rl 1 1R JL AT i 28 T B (0 AT 26 €0 A8 B R P, AR 48 A 2 S B i T
T2 2K 2 73 PR AN SR ) A 3 52 2% (K 22 Bl mT LA 18 T BE 22 1 2 80 LA BETE vk i . 22 R RAE:.

4 # B

M SRR I0AE T RAT RS LA A BUL R T A B G = MBI 8 R (nE 8 B
7). AT RAAE JU 23 N 58 X SE A it BT 9 el — AN /N BRI rh 7 B v 4 SR IR SRBOR, ] Bt R

TR A2 (0 4 40 S 2% AR, Y DA G WO X b T 1 2 B0 OB, JRATT (K 7R R A8 T DU s b B B T TR B By
] A TSR ) R B 2 1 R ke g A5 e PR RR R AT A PR B — B, T mT AR T LA Y 8 X R 1
KL IR B QAE T 18 2 70 WA DU IN P i R 222 o i 52 P B A L AT 189 23 Bk R RIS L JLART R RN R S — i
TR 70 A e M U AR s B2 0 AR 8 A s R v 2 2 DM 22

Fig.9 Result examples: The left shows a painted deer, the right is a broken torus
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