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An Effective Method for SVG Based Rendering of Real Images

. 1,2 1 . 2 2
YUAN Jia zheng ", XU De , WANG Yur jian", BAO Hong
(1. School o Computer and Information Tedvnology , Bejing Jiaotong University, Betjing 100044, China;
2. Institute f Irformation Technology, Bejing Union University , Bejing 100101, China)

Abstract: A novel method to convert raster images in a scalable vector graphic(SVG)fomat using similar features of pixel
is presented( call SRRI) . SRRI staits image segmentation for rager images with similar features; the edges of image segmentation are
obtained and there are rendered by SVG with polygon or Bezier curve. Then the obtained SVG graphics with different region edges
for similar features of pixel are merged if’ the converted SVG is very large size. Experimental results prove the SVG rendering effec
tiveness of SRRI method and goods performance for converting raster images. The SVG rendering approach is very useful for huge
size mages and thick texture cultwe relic images of digital museun.
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<?xml version="1,0" encoding="1s0-B860-1"7>
CIDOCTYPE sve PUBLIC “~//V3C//bTD SVG 1.0//EN" SVGITfEk
“http://wew. ¥3, oxg /TR/2001/REC-SVG~20010904/DTD/ svg10. dtd” [
CIENTITY ns_svg “http://wwv.v3. oxg/2000/svg">
CIENTITY ns_xlink “http://www.vd. org/1999 /x1ink™>
»
(svg xalns="ns_svg;” xmlns:xlink="&ns_xlink;” ... ...
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Cstyle type="text/css™>
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}<path} id="region classihodlord” d"l‘O‘J'lZ.OZcO,.?,%GSz'D
bpaged,
e P
<favp> X IR BRI IR B IEARFHE
'svg . $ it . [
P X SR AR
(b)SVG 1414

1 SVG B4

s (image)
Base64

SVG
SVG
1 . 1
,REI . R K
= 19 25 °ty k} s
K

(R = UR (1)

RN R= @ VYRR, i #jsi= 12 K;j=
1723 7K; @

(2) R R
FiaRi V(xyfyy) 5 :Ri =
{(V(xj, yi), Fi)l i = 1,2, ksj= 12, ...mj.

2.2

Rifi

SRRI

Ri « ”» C, Fi; 8
V( i’j) [13 ” C
[Vixi-y)- Fi|<e o ).

(2) Ri s
i lV(xiayj)_Fi|<
’ (2) Ri
L Vixi, ;) = Fil <o

(2) , 1

[2~ 4] 1, R,
(e(Ri)’ Fi): e(Ri) Ri ’ R

k
R= Ule(Ri), F) (2)
Ri ﬂRjz @, VRi,I{j,iij,i: 1; 27 "'7K;

© 1994-2010 China Academic Journal Electronic Publisl%iﬁg h%ils'é:’ K]l rights reserved. http://www.cnki.net



190 2008
3 SVG
SRRI \
SVG SVG s
(a) LEH N (b ZiLK
; ,
Stepl PR R /—“N/\
N R,‘ e(R,-), .'e(Ri)z P/ IS . : P,
(c) BiL AT
P P, PP, Py= V(xg. yy). | Vixg.y5)= Fi| < B3 SHARRENLE
©, Py R, e(Ri) . Fi R, Step3 :
’ Ri=(e(R)), F;). Step2 , T =
Step2 R, : &
(Jp e((}{)) P,.C CyPo Ci(i=1,2) T PP,
e L . .
. B B ,BNB= @, <) R » dwan= min( dis
B; B_/- distance( B;, Bj) <®1( 0} tance (C;, line(P,P,)))> ©,, d .= max( distance( C;, line
)5 Fi: F}'; 2((1) (b) B (PIPZ)))< @2’ P]C]C2P2 T,
BB ’ T 4(a) : dyo = max ( distance ( C,, line
. =
(2 T= PPyl Pi(i= L2 n) (PPy))> @ T P\PyP,
) R, JT = P, PP, -.P(i= 4(b)
1,2 cons k=12 -,1) T ,
—
P P, P, d = max( distance (P,
—
P, P;)) SOy 0, ), 2(¢) (a) DUV 9 16
’
. T'=PP.

(b) 7 M4 kil %

P,
b,
() IRAi YT R A 1L
M2 b
(3 (Y (2 ,
: 3( (l) s
; b)),
’ /
; 3e)

(QIESE
M4 A%HEUe

Stepd  SVG
R,

SVG , :
(Y 3(b)
) SVG :
{path d= “M x1, y 1L 22, y2L --L x5, yu Z”

style= “fill: (# Fuctionl;)” /).
(2) 3(¢c) 4(b)
) SVG :

{path d= “M x,, v, L x, y,L--L x,, v,
style= “fill: (# Fuctionl;)” /).

(3) 3(a)

) SVG :

{path d= “M x1, ¥1Q cx1, cy1 @2 cy2--L x4, v
style= “fill: (# Fuctionl;)” /).

SVG (%1, ¥1) (%2 y2) = (%0 ¥a)



SVG 191

,Z
F; SVG

,  Fuctionl

, Fuctionl

(! DOCTYPE svg PUBLIC “-//W3C//DTD SVG
20001102/ / EN” “ http: / /www. w3. org/ TR/2000/ CR-
SVG-20001102/ DI'DY svg 20001 102. died” [ (!

.Fuctionl “fill: # FFFFFF; stroke: # FFFFFF;” > //

...... N
SVG # FFFFFF
5 , # RRGGBB
# FFFFFF, # RRGGBB
RGB s { E ;(]j] / Pixels number of
region;
region;
s Fi
SVG Fudionl , :
Fuctionl Fuctionl
(defs)
(g id= “Functionl” ...}
(defs) (linearGradient id = “ subcolorl” ...)
(linearGradient | ... ...

(/linearGradient)

(linearGradient id = “ subcolor2” ...)

id = “ Functionl” ...)

{/ linearGradient )

/defs) (/linearGradient )
...... Ue
{/ defs)
StepS  SVG
SVG , {path?
Fudionl s SVG
. SVG XML , [5]
XML SVG ,
SVG 5]
5] S\,]G ?
, SVG ,
SVG
1 SVG path 1: {path d= “M x, v,
Lxo y2 --Z”style= “&Fuctionl; ”/ )
2 SVG path 2: {path d= “M a,, b,
L a,, by --Z 7 style = “&Fuctionl;” /)
path 3 path 1 path 2

,path 3. : {path d= “M x, v, Lx, y, --M a, b, L

ay by 77 style= “&Fuctionl;” /)

4
, 1560
) JPEG, 520
, 1040
(Thin texture,
) (Thick texture, ) (Peo
ple pidure) (Scene picture) Lena Tiger
( Ding)
5(a)
,  5(b) SRRI
6(a) (b) 5(a)
SRRI
SVG Internet Fxplorer+ Adobe SVGview
25 . 6
SVG ,
SVG
—
bn v ) o
(a) K0S WA R (5) AR DX 02 W3
s (160 % 190)
IR UE $ 3B E
, “Lena”
ADS VeowtrEye DDT SRRI
“Lena” SVG 4
, 7 . 7
s Vector Eye
SVG s ; ADS
Vedor Eye , ;  DDT
ADS Vector Eye ,
SRRI
ADS DDT
Vector-Eye SRRI "
SVG
PSNR( PSNR )
8 9



192

2008
(
) ,
. I b
L LY o 300 |
. »
\ ‘ ) % 250 |
s 3
. o 200}
(a) 4300 406 10 ) 4 (h)SRRI 75 ¥ [
M6 WM 25 fr oK 8o
100
Thin | Thick | Scene | People L Tiger
texture |texture | piture | picture ena ge
-+-JPEG| 257 223 | 308 190 156 251
-u-ADS | 289 245 | 320 220 190 295
-a-VE 185 191 283 182 137 232
A -x-DDT| 295 269 | 337 235 210 315
% -v-SRRI| 278 235 | 301 205 173 327
(a) “ Lena” J5iF Bl 37 3% B9 AR SVG BB KSTHRA
Y 5
SVG s
(c)Vector-Eye 1 (d) DDT $1i% ()SRRI Jj t:
M7 R R RSOOSR R > B
VE SVG LADS SVG SRR,
, DDT ,  SRRI Tiger ’ G
ADS  DDT i : SR
JPEG SVG Rl ; »
, JPEG , SVG
JPEG 5% ~ 20% R ’
. VE VG ( VE SVG
), SRRI ADS bDor
. [1] Scalable Vector Graphics( SVG) 1. 2 Specification| EB/OL].
b hitp: / /www. w3. org/ TR/2004/ WD SVG12 2004 16 27/
A0 2004 10-27.
29
28| [2] , ) . XML SVG
x
Z i; (. , 2005, 42( Suppl A):
i 129- 136.
24 \/\/ Yuan Jiazheng, Xu De, Bao Hong. Architecture design & imple-
23}
2 mentation of XMIrbased SVG[J]. Jounal of Computer Re
s People | Scene | ..
Ding | Lena | hicure | picture | Tiger search and Development, 2005, 42( Suppl A) : 129 — 136. (in
-v- ADS| 26.4 25.3 27.5 26.1 27.2 .
Ca-VE | 247 | 23.3 | 252 | 22.4 | 243 Chinese)
Ca-DDT| 29.1 | 27.7 | 282 | 258 | 283 [3] , , . . SVG
-e- .7 28.1 i 26.5 26.5
SRR;B ;0 mz;&{azf::;tt — 1. 2006, 18( S1) :5- 7+ 9.
ADS DDT  SRRI " . ADS Yuan Jiazheng, Xu De, Shen hong, Bao Hong. Effective struc
WG ture method for SVG[ J] . Joumal of System Simulation. 2006,
’ 18(S1) : 5- 7+ 9. (in Chinese)
’ ’ [4] Jiazheng Yuan, De Xu, hong Sheng, Hong Bao. Structured
5 ; DDT

method for XM Iz based SVG] J] . Journal of Computational Iir
© ]994-2;(; ” J7hina Academic Journal Electronic Publishingflolr(rglfjl‘,tslgr.1 Ryﬁt?&ﬁlosozé% it ﬁ%ﬂi://ww\\.cnki.nel



SVG 193

XML [J].
1361- 367.
Yuan Jiazheng, Xu De, Bao Hong. An efficient XML doar

ments dlassification method based on sructwe and keywords

, 2006, 43( 8) :

frequency| J] . Journal of Computer Research and Development,
2006,43( 8): 1361- 367. (in Chinese)
[6] . XML SVG
[J]. , 2006, 43( Supr
pl) : 444— 450.
Yuan Jiazheng, Xu De, Bao Hong. Study of SVG database
model & gorage based on XML[]]. Joumal of Computer Re
search and Development, 2006, 43 ( Suppl) : 444— 450. (in Chr
nese)
XML SVG

[J]. ,2007,12(4) :
718- 725.

Yuan Jiazheng, Xu De, Bao Hong. Study of SVG software
architecture based on XML[J]. Joumal of Image and Graphics.
2007, 12(4): 718- 725. (in Chinese)

[8] B Antoniou, L. Tsoulos. Converting raser images to XML and
SVG[A]. Proceedings of SVG Open 2004 C] . T okyo, Japan,
2004.

[ 9] Dr. Lakshman Prasad. Raster to vector conversion of images for
efficient SVG representation| A|. Proceedings of SVG Open
2005[ C]. Enschede, Netherlands, 2005.

[ 10] S Battiato, G Gallo, G Messina. SVG rendering of real images

using data dependent triangulation| A] . Proceedings of ACM/
SCCG 2004 Spring Conference on Computer Graphics| C] .

Slovakia, 2004.
Vector Eye. Raster to Vector Converter [ EB/OL] . http://

www. siame. com/ index . html, 2003.

[11]

[12] Eugenio Di Sdiascio, Francesco M D onini, Marina Mongiello.
A know ledge based sy sem for content based retrieval of scak
able vector graphics documents|[ A ]. Proceedings of the 2004
ACM symposium on Applied computing] C] . New Yoik, NY,
USA: ACM Press, 2004. 1040- 1044.

[13] Chiow Shann Fuh, Shurr Wen Cho, Essig K. Hierarchical color
image region segmentation for content based image retrieval
sydem[ J]. IEEE Transactions on Image Processing, 2000, 9
(1):156- 162.

L1971 ,
, CCF , 2004
, XML

E mail: xxtjiazheng @ buu. com. cn; jzyuan@ sohu. om

, 1944 s

E mail: xd@ computer. njtu. edu. en



