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ABSTRACT

In the content-based image coding, where each object in the scene is encoded independently, the shape, texture
and motion information are very important factors. Though the contours representing the shape of an object
occupy a great amount of data in proportion to the whole information, they strongly affect the subjective image
quality. Therefore, the distortion of contour coding has to be minimized as much as possible. In this paper, we propose
a new method for the contour coding in which the contours are approximated to polygon and the error signal
occurring from polygonal approximation are transformed with new basis functions. Considering the facts that contour

segments occurring from polygonal approximation are smooth curves and error signals have two zero-ending
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points, we design new basis functions based on the Legendre polynomial and then transform the error signals with

them. When applied to synthetic images such as circles, ellipses and etc., the proposed method provides ,in overall,

outstanding results in respect to the transform coding gain compared with DCT and DST. And in the case when

applied to natural images, the proposcd method gives better image quality over DCT and comparable results with

DST.

T.M &

F 2 ol H &R, 2uE AL 5 RFEAE AAE
v AR gy HEntold gur)e] s
QA AR Fale] FHE Wy o, &P
B HRE ZEHOR Helss] 98 MPEG-13
MPEG-2 &9 ¥50] A= o] AHHAL At o9
Ze NEY G FEE e sa EE5E R
7] 49l = H)t] e CD, DVD(Digital Versatile Disc)

59 7 #FE HElulgoe] AMu] A DBS(Direct Broad-
casting via Satellite), CATVS} HDTV 52] 94 H4
wobg A% ¥ EstE A et AoHl, 21 e
ZA 4&(low bit rate) G4 41, HE|ur]o] Holg
wol2ep oF wbaF HEjn|To] AR F XA P
Hoste] Fag 38 HoklMe, £84U 44 ¢
= Mul ol g} FWFdF A W 2] AP (interactivily) S
3 GA(scene) o] AAE SHAH SR dHH3AY
A A} 2(access)E AR 3t AT o]#d AS, B
5 B3 Jivte] @ REs YA g HEstd W
ot& g oA BZ)(blocking) 3 4to] Ve Sl
(blurred) g4 B33 zH, A 2] 82 4(contour)
3 & 7Htexture) 59 A& & 13 3HA ¥, 7
Aol ot +23 HABE A oy} B 5F
A AAel ik FgE Meyrt dagh A8, L9
WAoo Rysty doly A(data sequence) U] ol A
EYAA AA o st YR FFof Letsir}. ule}
A, e g BHE sl A Hey @ 7x
2l 4Ae] HHstEA S¢d AA Jug 353
7] Al e 8 71uk R3sot whgh A Elod4, 5]
B HosE g W8 7Rk Kot Ao
Auiel AAE TEY o, HHe BFE A
S, A, d9e] A3 &2 Ylmotion) T2
By &Aoot ey, S5 JH & P EEA Y
At Az ol ws) A sl vl E o] g2 whA
FHA shA AT JTFE VAR A& FY

F

:LJ{)I

OZi

Jff

A REEA] Fast BAZ A7EI ATHe, 7.
F44 Ho3tE A A_He B
Holly= A F5=4 H 3 3Hlossless coding)9} +4
% 8Hlossy coding) Wr2lo} U8, 9] &4 ¥ 353}
whale] Al Wy o g A IHE(chain code)
bdde] AR A A Mgk Rkl A 43
Hitol] ojstd A stad HA AEZFIL 12
WEE HQ 2 shi Qloll8], A& AFA A, 2
T Y ARE Aol ste Tl U &
M %3} A8 drg]of 5=(Fourier series)& o] &
&l k| v}z AbSH(polygonal approximation), A%
2} el(spline) 3.3} Fo] AME-EH T Ao} ¥ HE
oA meke] 7ZiEted Aad 94FE P
[9, 10]. ¥1E] <Fzlg) Wy e Fe HESS Hsl 38
2 4 oy REXg A A% 719 A
Washa, 2o e MAst7 fs) A4
WL ARSI e s A mE FrhH<l A g
7F 4 8 steH12l.
WowmRoME §#Me B’

eIt 11 [o=3

zbiiAL s g el o|u WAl sl S 2
Aeke HHze) oAl UY waysHE &
Mol s AN AEsHE BAE Atdrh 3

WA AR, FHMGAA o A& gt
55 @A e tals g g F oA 3
2, WAt A f30 2AtskE g d
A A she oA Mg ohzbEe) 7t Mg det
g WP Rueks FYPeich 19 1 #%H R
st AAHQ FAL YT o, B =l
Aokl a2} BhE RS Q R} (reconstruction err()r)a
agHowr Lustsls) A M2 7AE de W
grolut. olx A<l 329 EAE oF 85%7F BY, T,
A% A% F Mol Zev) e Hiprimitive) & 74
so} Qo m(ll], e Gl AA e Z2vE
Hol 229 94 F A, 943 Y FL2 Jgd
vh mhebA, olefdt Helg e AAA 344 F

1088 www.dbpia.co.kr



RL/AAAY GAg Gl UM FHM iF ML A P a3y

S3E Y W A dwdt FHo FHE Z
= o) nigF e} e WPz E HHAEY
FAH EAd 2&&+ KLT(Karhunen-Loeve trans-
form)7} Qlou, 71A7F Az FAH EAd 98
FE2 483z it} 2 v, A FHe(sinus-
oidal function)& 712 st Feof HE, o4t o
g HE Fol A &3} h2AslE A3
9] eAMEIL & BAHAA ociFe FoE EAE
o] &-3t2} %3}1 Aok 28z, A WA 71AA A
AR tztZAgol A E2FE Qoerg BEg
A A Eo FRFS F7MIE B o) Ut o
A, & =R olad EAg & vgsirl 9
i 22 gaeg vwes ste M2 A
HE 1A E dAHA QY REsiste W g A
gt dyizo g 4lse] 9FE S A% A+ A W

S ¥EE AFe dUA JFE dvlstes WS
K 5.3} o] E(transform coding gain)[13]o]2t& 71& 2
2 Ha Yrigit}h o] R g | FLF Agste WS
HEPE o, ¥ €Y Fo AFHA FAAM =
o4t o HE, o] it A WY T vws B o A
Qtale ®Wiyo] AmA o w 3 AxkE Yehl
X, A FAM e o4t Y Wy oiFd
AFHE JER At

2 =89 AL oda 2ok 2FqME 94 o
7 d4e &34 tzhoAsel REE g Hd
3, 3o e RESE LR 4 22
hatalof gk A 28 MNAE ke HES A¢Hs
o, 4Fq M ARbE W & wE S e
AE Ao dia] =odn, Fo2 At whyo
st 488 AlA s}

W’ Contour Vertex Vertex | |
Image Tracing Selection Encoding
Output
Polygonat Bitstream
Approximation MUX

Reconstruction
Eror Encoding

38 . &3 R34
Fig. 1 Scheme of Contour Coding

0. 2349 ci2t2Alstel EE3}

F4H REE 8 B =FdM Adsie @
€ 28 2¢] YE R U} dHLeEE A 13
sto] AA7 GAQ F% 28 ¢ A & AA 9
202X AH e LY FETE Ze o] VOP 4
Aoitt. MPEG-49] o}z VOP+ 03 509 AZ%E
e slag 7S o, A R gt
0o) 3 U §-9 3Aighe 508 Zedh a8y, B =&
o] AP E HAY AXE 508 12 ABSHA AL
23ttt 19 3& MPEG49 4% 34 F 3tv<l
QCIF(Quarter Common Intermediate Format)2] &
W Akiyo 43 ]2 VOPE vehgiz ¢lt).

Binary VOP

Preprocessing

Contour
Tracing

Yes  To lossless
—
coder

Number
of vertex
Vertex To vertex
-—p .
Max. Selection encoder
Distance 3 .
Polygonat
Approximation
Sampling Sampling
Rate Error Signal

DB 2 AEe $A Y BRE
Fig. 2. Scheme of proposed method

gurd oz ogdle AAE st ddAe
25 A (automatic) % & B(segmentation), ¥Hx}& 3
% 4 ¥ & (semi-automatic), 21 ¢ (hand-drawn) H4
8, #9710 9% 4 EY 52 TF 7ye]
H-gsle=dl6], o] FA M FHH st At o
g& FA BoUA dHolHEE F/H7es BESR
AR e o] Hagle e IYH
e g e M 27 R o|fojAn, B
s A ol g ARE A A A8 dxy

www.dbpia.co.kr 1089



B AR &Rk 98— 4 Vol.23 No. 4

A (preprocessing)-2 48 3t}

(a)

®

72} 3.(a) QCIF 227} 9] Akiyo 943 <% VOP
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Tabel 2. Comparision of transform coding gain

98 F4 HEENE 51;1.() o] xte] e B ol dH @ A etsle W g
10 16892 2.1228 2.0860
4 12 1.4299 17613 1.7016
10 1.7254 2.1323 2.0949
5 12 2.0906 2.6293 2.3742
Akiyo 10 1.7384 1.9559 1.9120
VOP 6 12 1.6621 1.7199 17364
10 1.7832 1.9416 19514
7 12 2.1008 2.2930 2.2357
10 1.9059 2.1881 2.1515
8 12 20213 2.6555 2.5673
10 1.5337 17378 17099
4 12 2.8985 4.5695 4.4502
10 23312 27925 2.6709
5 12 4.6286 4.6643 5.5805
Bl 10 22727 2.4481 2.4863
voP 6 12 47232 43171 4.8231
10 2.5242 2.9597 2.9661
7 12 6.0346 6.8704 7.7657
10 25344 3.0983 29101
8 12 6.7443 7.2218 8.5468
10 3.2305 4.0614 4.7806
12 4.4762 5.9081 6.3223
10 2.8320 3.4586 3.5028
5 12 3.0617 59161 5.0469
) 10 2.5240 3.3541 3.4643
VOP 6 12 6.5715 8.8740 10.0354
10 29240 4.1460 3.9559
7 12 7.5400 10.0030 10.7798
10 32397 3.9791 3.8867
8 12 6.5348 10.4332 122072
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Appendix

Proposed orthonormal basis with sampling rates N

N=4
be = [0 0.7071 0.7071 0T
b= {0 0.7071 -0.7071  0}7

N=5
by= [0 0.5145 0.6860 0.5145 0]7
b= [0 0.7071 0 -07071 0]
b= {0 —0.4851 0.7276  —0.4851 0]"

N=6

b= [0 0.3922 0.5883 0.5883 0.3922 017
b= [0 0.6325 03162 —0.3162 —0.6325 0]T
b,= [0 —0.5883 0.3922 0.3922 —0.5883 01T
by= [0 0.3162 —0.6325 0.6325 —0.3162 0}T

N=7

bo= (0 0.3107 04971 05592 04971 03107 0]7
b= 10 0.5522 0.4417 0 —0.4417 —0.5522 0]
by= [0 —0.6037 0.0941 0.5034 0.0941 —0.6037 01T
by= [0  0.4417 —0.5522 0 0.5522 —0.4417 0]T
by= [0 —0.1976 0.4940 —0.6587 0.4940 —0.1976 017
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[0 02535 04226 0.5071 05071 04226 02535 0]7
[0 04811 04811 01925 —0.1925 ~04811 —0.4811 0]7
by= [0 -05833 —0.1108 0.3840 0.3840 —0.1108 —0.5833 0]"
by= [0 0.5042 —0.3741 —0.3253 03253 0.3741 —0.5042 0]"
[0 -03089 0.5560 —0.3089 —0.3089 0.5560 —0.3089 0]T
[0 01195 —0.3586 0.5976 —0.5976 0.3586 —0.1195 0]T

bp= [0 02118 03631 04539 04842 04539 03631 0.21180]7
b= [0 04214 04815 0.3010 003010 —0.4815 —0.42140]T
by= [0 —0.5493-0.2416 02231 0.4247 02231 ~0.2416 —0.54930]7
by= {0 0.5295-0.1978 ~0.4248 0 04248 01978 —0.52950)7
by= [0 —0.3853 04989 0.0219-0.4522 00219 0.4989 -0.38530]T
bs= {0 0.2051 -0.4785 0.4785 0-0.4785 0.4785 -0.20510]"
be= [0 ~0.0705 02468 -04937 0.6171-04937 0.2468 —0.07050]7

N=10

bo= [0 0.1803 03156 0.4058 04508 04508 04058 03156 0.1803 0f
bi= [0 0.3737 04646 03584 0.1327 -0.1327 -0.3584 -0.4646 -0.3717 0]
by= [0-0.5112 -03215 0.0779 0.3595 03595 00779 -0.3215 -0.5112 0]
by= [0 0.5330 -0.0500 -0.4069 -0.2189 02189 04069 0.0500 -0.5330 0]
be= {0-04347 03963 0.2345 -0.3146 -0.3146 02345 0.3963 -0.4347 0]
bs= [0 0.2760 -0.5050 0.2468 0.3285 -0.3285 -0.2468 0.5050 -0.2760 O
be= [0-0.1309 0.3741 -0.5238 0.2619 0.2619 -0.5238 0.3741 -0.1309 O
by= {0 0.0408 -0.1633 0.3810 -0.5714 05714 -0.3810 0.1633 -0.0408 0]

8l ¥ M(Byongseok Min) 439
A gyt M5 T8 Ay
F3E21838) ) 149 95 Fx

H X} ZHJechang Jeong) A3l
A g sta AR EN T8 2w
HREAS A A 147 95 =

Z| & 2(Byunguk Choi) A3
HA g stw ANENF8 25
=3 52188 x] A 219 115 =%

www.dbpia.co.kr 1099



