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Abstract: With the concept of the packing problem, this paper presents a color image representation method based
on the non-symmetry and anti-packing pattern representation model (NAM). By describing the NAM and the
method of the binary-bit plane decomposition (BPD) for the color image, a novel NAM-based representation
algorithm for the color image is proposed. Also, the total data amount of the algorithm is analyzed. The theoretical
and experimental results presented in this paper show that the NAM-based representation method can reduce the
data storage much more effectively than the hierarchical structural linear quadtree-based representation method and
is a better method to represent the color image pattern. The method is a new research area with respect to the color
pattern representation and is valuable for the theoretical research and potential practical values such as decreasing
the storage room, increasing the transmission speed, quickening the process procedure, matching pattern, and so on.
Key words: image representation; color image; NAM (non-symmetry and anti-packing pattern representation
model); BPD (binary-bit plane decomposition); linear quadtree; anti-packing problem; image
complexity; hierarchical data structure
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FREEHES: TP391 XHkFRIRAD: A

Oy ZHAR AR AT EHLSE . HLBE A TPENLRIE S, BURAREE . A QiR ) 2 Ak B R 5 8 2 1Y X 35
R TR AL G L UL R R 7 U T RO 2 A i T PR G b FRAE 5 TR )Y I TR A 2
1RO R 0f G A BRI B T A B RAE il 2 I ) B SR O, A B ) o T e LA
S-FE RIS 55 3 O R 3 RS 1) 75 2 BT AR 2 10 Y 1% 2 Wk R s DA T ol A Ak PSS SR R
BTV R0 5y B RS 40 2 R (0l T B 3 X R R SR A 23 1) b L S kT VR 2 R
Ak 3R 3E S AT LAAE 53 J2 3R A SR b bl 5z 100 3 2 B0 45 4 2 9 LAAT 25k, T DAV 45 22 1D 2 Tk 4 ) A e -
Yoz 557 2 A8 IR b IR 7 T A G A B8 A5 B2 SR 1 TR 5 1E BE T G v e o381 1 LA AH TR 2R 41
(R H 0, T AN A G v (A S, O HL G a1 R, R0 5 T O AR 5 A R B SRR SR v T AT N T
) 3k e AT 2 TR b e R T TR A A T A DG 2k, DRI A K B v B T B B (R T AR DD o 2 - oy 2
FoR I — R 3, e R 5 T UGB 1 U 7 43 . 0 e A R 7R 2 0 7T 19 e 1 AR R I A B 22 1 — oy IR R R B
A D02 LT DY S0 2R A L TR A I DU G 45, 0 T 3k — 25 /b 47 4% 25 1), Gargantinil 1y B T #5457
ZARH T RO Btk WU T (0 3R s g i — BB O R T T T4 6696 1K A7 fifi 2% IR AR BR TS 00 1 T 5 48 i
T 90% [ A7 fith % ). £ P U e 4k (4 8 7, 7 D9 oA R 7 1R 7 50 P2 — MR ORI B 3 NI B G 4y 23R s &
AR Hp A B MG A S S 1 52 % 0 1) S SE (VS B i b e SRR AR 238 T SR AR AR > IRk
ﬂg[]A—lS].

SRRV IR 1) 43 2 B A5 A R AT VE 2 A R AR e AT I T U 4 E 1 S B, DR AN R AR AR (R R
A% BT Packing A ) AR, DL 4R 0 E B R A B AESTRR 23 U500k B AR AR SO T — RS T AR BRI A R
[ 7R (non-symmetry and anti-packing pattern representation model, & & NAM) (K5 (4 815 % 78 )5 1. 1%
TS AT I T DU TG R 1R € B 3R 7 VAR L AN R 38 1A 1A Qe /N ) 38 101 s 28, i EL 2 19 8
B AR AN T 5 5 0 R H i B IR UL, W RS 5 S5t el B3 A7 it 25 0) AR SC I 3R 7R i A BE R R AR A
YT G U TR (R I v R R A UG A A SRR 1 — i 7 vk

1 FEXMNRERRIOERNRTEI(INAM)FIR

XS FRI AT SRR RN Packing [l ) — AN I ) LS5 i W R B SCAS. PUAIAE L BRI
T BRSO H— BB R R R 5 T NAM I SE A JB AR 5 2 — D B A R A T 8 (B 0) A n ATt e
SR TEAR P (n A4 ), AL B2 IX A SR T B 28 38 (4R 8 IR ) o i H 0 24 4k (1 155 20), F X
LA (TR I A SRR 7R A1 =) IR 35 28 (45 78 IR R).

A SC R AE X FR (non-symmetry )8 4 2 45 47 JR) Bl 047 R (VT ) (00 4% JR AN A2 X PR 1K), & A XS T4 J2 45 4 T 42
HA K I I F T AR SO U v R B SRR 143 2 45 R HEAT BT 9 1) 6 T B G 5T 55 Freeman 4 fi) A&
AEXSFRIG AT 20 2 g i (o s TOTei s J\Toid. LA N JOH 45 ) #= REFR ).

N NAM % A,

PR AR I LR R AR R BB R 1 AR TR 7 ) NAM 2t 8 i — A AR S B e, ol R r
BN — N R LA

'=T(I),["~T(I).

Forp T A2 1 1) 2% 36k o 0, R by 4 0 2R

1 17 G A i R Ay

Ferp, 2 ga s e 5 B G P={pypa, - P2 TG 3E K A CAR & n it 7 B K R M pj e PI2 P 2R A
TRV p I, A py(1<j<n) 1 BE 2 B0 &, sl 2 Bl 0 8 20 M R ) 7 B s (A<i<my) 2 1
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PR S B gk & mu py ) G 5 s o(d) A B AL 5 (A i P 1 3 35, o DAy B s 4 [ RLE £ o .
REA NAM

WA Toc"=I"+g(d).
ACE TR EET NAM IR (G B G5 ) 2 s T v

2 ZaeRGH Ao ##(binary-bit plane decomposition, & #7 BPD) 7 7%

R0 G 1) 3 RS T T8I 43 A 5 0 ST R O R (a BER (9 BPD 5 1 A ST AT SR 58 T 4 — 1l R € P 5 4%
i A9 22 A~ —AE AR I 75 15k, B AT — R (0 G N 2 A A UG R ok AE LR RO BE ) BPD J7ik
T FRATTSE L HH— LA DG I e L
2.1 HXEX

EX L EEGER B E 2 ECF). CF=N_gra/Nep, L1, Nyors 4 I ZAE KI5 H 2 1t DY TC R 27 I (1) BE 845
S N A e BB IR 15 5% B S AR 4T 0<CF<1.

EX 2 EEGEXEZECp). Cp=Nyor/Np, H 1, Nyor hy IH 2K 5 B 15 FH St DY TR 2 35 I 110 Jah I, Ny
F Ik BB 15 2R B AL AR 0<Cp<l.

EX I(HEEBBRAELECC). Co=(N+Ng+Np)/(3Ng), 2 N, N FING 73 51 4 R €6 B 4 i I 1 3 AR
Fer,g, b A 4 8 1) K JEE PR 4GP 2 28 DU T 8 2R s ) 100 BR8N Ay BRI 0 P2 PR B A5 38 B AR HT 0<Ce<l.

EX AL FE ZEE ). BG5BT 7R ) AR A7 T 4 e ) — 1 — A P 5, B el i
A7 THI 548 T Sk 1 — A8 A%, FHBP Sk 2 7, He 1,i=0,1, ... ,m=1.BP;(X,y) & %+ 5 H1 1k (x,y) B0 €4, B 0™ 1 17, 5§
“white” 1 “black”. B 4R 1% HL (1707 Fl 1" 5 — i — {5 FZ (107 147 A 7] £ 5 B i S, AH 3 T AT T 3 2 26 [
E .
22 #BEEHBPDAE

— 2> B AT K 1 A% 1K) BPD. K JE R4 1) BPD B AR T ik B Lk st S i T 1 LA 2 B
EE 1 4 EAEREAK=2MM>1) A K YK BMP AEEmA A B 8 BPo,BPy,...,.BPy1, il & NTHI 1
KA
MP = mfz‘ BP (1)

i=0
Forp BPE AR MP R 5 AR ) SR A 38 (07 T 2 70 11 75 280 1) —fEL PR O B - R SR 0 02 1), IMIBP;
X HIRAME R AE AR 0(2K 1).
W45 € MP ) —ME 3R MP(xy), KR A 9, H g ) Bk R
9=(Pm-1bm-2...00)2 )
HIEe)
g=2""b, ,+2" 20, ,+..+2%, = miZ‘bI =MP(x,Y) ©)]

i=0
377 11, H 8 B P R BTN by E 4 2 BP () IR IX A 4 2 I MP(x,y) 4 aMP, # by e J5 BPi(x,Y),
IR 5 e BRI A2 2 (2). O
HIE T MPFIBP; Z M OG5, F6 T 0 a0 78Ul A o] BEAT 43 i S B b V8 A a0 32 D 0 o7 T — — HEAT 40 i, 1 22
X MPEAT #AF m vT LLA- ek Lk, A T 2R 2.
IR 2. LA — A HBINLI § A MP R —AME E MP(XY), & ARG A 9,0 SRl 41
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2'<g mod 2'*1<2"*1 0<i<m (4)

MBP;(x,y)=1; 75 IJ,BP;(x,y)=O0.

T A ¥ g=(Dm_1bm_s...bo)2, % JE 3 Fh & L:

o5 1 FhE I 2'<g<2i*t,

FEXFE LR ,g mod 27=g, 2 (4)i 2 UL by, bing i 062 1biy,... bo2 0 BR LXK Ui (i E R 1)
BPi(x,y)=1,

95 2 Fhi i :0<g<2',

FEXFE LT ,g mod 2=g, 3 (8) £ 1 AN L N by, b A 0bi 2 0,big,..L bt 0 BR 13X i
BP;(x,y)=0;

5 3 L2 <g<2™,

FEXFHE B F,g mod 2'1=(0....0b;....bo)z, #7bi=1, BI A 55 1 Bl i, 11 2K (4)3iki A2 BP (x,y)=1; 47 by =0, 1l Jy 585 2 F
1100, R (4) AN 2, BPi(x,y)=0.

T AE 3 PG i o 2 #B R, D 6 B i B 2 B O

T I F & ¥ BPD, A3 — I 18I 1F 220 FH ) 80 S o B AT P a1 58 BRIk 1 — PR

EIE 3. BP;ME A MECF(BP;)/N T MPI# 52 Z M Cp(MP). e A1) 1 B, 5 BP; 1933 A J& Fir 75 31 1) 1 485 K e >

T MP I DY 765 1745510 B SN, ) < Nygr 36N () 0 7 o I 510 0 T 0 T B BN o
i=0

by G MP R G2 PR DY T 2 ) [ S e IR I BP J B AR FF T MP I HUIR 25 4.

E B 45 5 MPARIBP H [ AN 5 32, LE WIMP (X 1,y 1), MP (X 2,y 2) F1BP (X1,Y1),BPi(X2,Y2). W R MP(x 41,y ) Hl
MP(MJz)ﬁ*H@B"]K%ﬂEﬂUH:lﬁ:;}i 1 W%Il,BPi(xl,yl)fﬂBPi(XZ,yz)ﬁ/r‘HlﬂE‘Jﬁ(é&fﬁ.ﬁﬂ%MP(xl,ylﬁﬂMP(Xz,yz)E’J
IRBAEASTE], M R e B 1 W) %L, BP; (Xq,y 1) FIBP;(Xp,y ) I BEAT AH IR (1 4 (4, 1 ) BEAT A 3] 1R €545 2, MP (X4, y1)=5
AIMP(X2,Y2)=4, MATBPo(x1,y1)=1 FBPo(X2,y2)=0. X UI,MP(x1,y1)=5 FIMP(X2,y2)=7, 47 BP(x1,y1)=1

BPo(Xa,Y2)=1.0X 3 13 W1 T BP; AEGS 4 2 sl AR FEMP IR HUIR 45 4, /P nilN,(i) <Nygr SIMIEN TR B 3 oz, O
i=0

gE bR, e B LRI T R K AR R E LS EC m)S miEAP I A EHER 2 MR R 245 T
O3 AR 5 EIZ % BPD 51 58 BH 3 {FAIF T 3% 43 il 7 vE 1) 28 () 43 3k
2.3 #EEGBPDA ARSI REST

WK 1 R, 0 R 5 A Peppersift kN b 29x29x3, IR E S Hm ol 8. M1 I8 1(a) T 41, R 10 K% 1 5 2% ¥ Cc
3 0.985 6,1 3 IE A0 r,g,bEU 4t 4 1) 2R B R i B2 4% B2 Cp 433l 4y 0.992 5,0.982 4 1 0.981 9,437l it
1(b)~ B L(c) R 1(d) 73X 36 IR o BRMG K B 24 B 5 S I 1190 A PR 1 A 2% i R 8O R 1) AHL 2, 3 A
4 T (AT AT — 1l 2 5 P A%, AN DA B 1) g 3, A E3dE— 25 4 ity 8 i A7 1 T A B % s (A Bl 2 o), iX 8
I AR IR 2 2% B CR8 /N T J5U 4k 1) 2K B 1815 ) 82 2% i Cp=0.9824, JF: HLTHI A7 58 v, L 53 28 MR BRI S 9 e B 77
PRSP 1 A

&

(a) Cc=0.985 6 (b) Cp=0.992 5 (c) Cp=0.982 4 (d) Cp=0.981 9

Fig.1 A color image Peppers and its three gray images by three-color components r, g, b respectively
1 BEEIS Peppers FIE Y rg,b B 5 & 20 B K B S
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(a) BP, (CF=0.453 0) (b) BP, (CF=0.447 8) (c) BP, (CF=0.419 4) (d) BP3 (CF=0.352 2)

v
e —

(e) BP,4 (CF=0.259 0) (f) BPs (CF=0.1617) (9) BPg (CF=0.103 8) (h) BP; (CF=0.038 1)

Fig.2 Eight binary-bit plane images after decomposing Fig.1(c) by BPD method
Kl 2 K 1(c)&id BPD Jrikdr iR Ja i) 8 WAL —{H Kl

WA 2 AR O T 5 50 50 5 T A T 5 190 R PR 35 A2 B A R B
SR 5055 A Y20 A e 3 910 2 19 02 . RO 3 T — (8 11 JCHOR PE 25 > R 5 0
T 1(0) MU EE.

3 ETF NAM B BEGRTHRBEEL

FT NAM HR 10 BB R R I G iR S5 R 2 T B T KRS AZ 3R U, PR A 0k $30% 2 i, A7 46 200 K i
ARSI BEAT S 4.

3.1 KEBZZH A

WA R T BB F={f(x.y) k& 7R, O fa) 5k W, B F={f(x,y)} A — (8 B &, JTf(x,y) €{0,1},5F
HF={f(xy) IR A 2M<2"

AX=(Xn-1Xn-2-+-X1X0)2, Y=(Yn-1Yn-2---Y1Yo) 2 I — > HE[K A bR AR Hk AT

k=(Yn-1Xn-1Yn-2Xn-2---Y1X1YoXo)2-

AR — A 2 FMG B o — A ORAFHCR T T — 4E e 41, B F={f(x,y)}={g(K)}, T PR Fh— 2 7R
KA SEREAR A 7T B I RR I B2 B4, PT LK g D1 A

P 38— o 6 A R A AR O K TE A8 6, 30 A k=K (x,Y). 1 — 4 21 2 0 T 4 28 e Bk O K f 2 28 4, i
() =K (k). KA P 1A F55 R0 J52 7 485 0 e — b M A0 e e At KRS S e 1 PR (R FbR R AE Ik B B IR AR 1 A )
SV S ENI
3.2 ETNAMBF BEGEXHERBEE

AN A A SR ) AR O B R AT B RN S T p={rectangle|rectangle=LxW}. £ £ 45 J7 I 1 R 6 B G A
HHCIP, RNy 2Mx2"%3, AR 1) 3 1 Ak 82 B G MP[1], MP[2] FIMP[3], K /N1 ok 22" K s 9 5l 2 5k
AT AT — 1 2 B A% Tl 47 ~F- T {8 el 4% g BP; v 0<i<m—1. 04 o {2 L, 1B 52 07 2 “black”, B 22 €5, 417y
“white”, Il (18 2 (8 R R X 38, (3 (3R /R T HEm AR FAg s black™ % 25 5. 52 B 3 AT 40, 28 R T 1T 40 i
S 1 A BB BT B L R e R T, ) RAOK S92 1 B T . DRk, 66 702 1) DG B S0 E IR KRS Jy 5K i T
Tl A T T8 f, DR TR & R 1 AR PR AR S0,
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TS 53 4 HE G AR S T R R

IR RPRINEERAN - 5

P85 E > 2'%2"%3 IR B G5 2UCIP BA R 2K B 200 2 3um, K 4w 5 45 A N BAFI 65 Q={Q0,Q1. ..,
Qam-1}H*/

Step 1. X T AT RDN 2'%2"%3 IR B G AL LCIP, 43 3l BUAF & 1R v 0, b £ 43 4 G IR R/ Ay
2"x 2"y I FE R BEAAMP 1], MP[21FAIMP[3], -5 H T 1 SRR T 1B T 4032 Frect_numl{E A 0.

Step 2. HI A KR (FIBPD U i M ks 3 M Ak ¥ A X MP 1], MP[2] AT MP[3]4- H 43+ i A miflg — {F K15
BP;(0<i<m-1),BP;(m<i<2m-1)fIBP;(2m<i<3m-1), 37K iX 3miliE {5 B 1% BP;(0<i<3m-—1)i& L 77t o o 5 A7 1 i
XA 4 0.

Step 3. A —AHEIMEEIBPIEE 1 /M BIFGR, B A8 — D ARBARR I HTE 7B R 6 £U(y), TR S
SEE 7452 18 D T G0 AT JR)) 5025 DK B T AH I (1) A E T T8 =X

Step 4. HLHE A 1 B 1280 RORE (BIVAR T 7 A5 20 T ARl 2 — AN AR B oK I R 1 2K P XA B
KL 5B AL A R BEABP ARSI, LUE F — a5 s 5 4k,

Step 5. W4 TR I THECR Erect_numE N LI E s RH B TN 3 AN S5 B 46 m AR B
(Y)~ K PEAELAN 8 FEAEW; AR S5 0T 46 AR b O,y ) FE KAH 6 A 20 4, RSP <—K (X, y); 55 5 K6 SP,LAFIWIX 3 AN AR A7 1]
A Qi Bl Q;{rect_num}«{SP,L,W}.

Step 6. AT Step 3~Step 5, FL 2B AT Hr (AT 4 £ 4 1.

Step 7. i=i+1. If i<3m-1, then go to Step 3, else go to Step 8.

Step 8. it th 45 25 'R Q={Q0,Q1,...,Qam-1}-

AE A SV FR EL AR D SR AN T

145 5 — D 45 RN 5 Q={Q0,Q1, ..., Qam-s}~ BRI K EE LN Z Hm LK 73 #i n Ke fift i 45 R A

AT G CIP rp AR Hh AN U B T XA i B G =/

Step 1. HF 3 i A S BEAMP1], MP[2TFIMP[3] (& A1 43 3 AR R 4 I 5 1 v, g, b €1, 43 ) FH 3mili —{F 14
B BPi(0<i<3m-1) 43 I E 4 2" 2" R N4 OCR () R4 101 () IR R, HA A7 T S 4 0,3 K FE R
FE A R A MP ) T ARAS I A 1.

Step 2. HRH 45 5 1A A A B4R & QXA i+ (j— 1) xm AT~ [T A BEME 1 A A 5 L, B Qi ayen-

Step 3. MR Qiu(joryxm, T H LA H A BME I T8 201K 2 Hrect_num, X T-J0rh i REANFEE AR R
U P 1A 0y s A BRSSPy K FEEARLLAN T AW, B AT {SP, L W3 —Qi_1yxm{rect_num}; 2R Jg xof i i s AS b SPAEKAS T
YA, B (%)« K T (SP); 8 E MR H T T B0 3 NS 5(xy)s LAIWER ] A H % AT 1B, HA M FEBP )
xm¥ BTG R IRE A ORI B £).

Step 4. i=i+1. If i<m-1, then go to Step 2, else go to Step 5.

Step 5. R4 MP[j]= mzlzi BP, jtyem RV AT AFAL H 5 46 22 BB MP DR KA I § LR 0.

i=0

Step 6. j=j+1. If j<3, then go to Step 2, else go to Step 7.

Step 7. M4 3 WAL r,g Al b HUE > R AR BT MP1],MP[2]H1 MP[3]RIIal fif A R (4 - 58X
CIP.

3.3 ETNAMBITERELEH

AT i 55 % T #E i p={rectangle|rectangle=Lx W} &t T FINAMAE fif 45 44 5 A — i R £ G AR X m] DLy
fi# 3 W KL AR BLAMPLL],MP [21F1IMP [31, 171 45 — i A 2 P A5 A5 5 F it 2 mAN R 77 ik 1) BA 51
Q={Q0,Q1,...,Qm_1}, 73 H X T milig A7 F 1 — A GBS FINAM R 7R, Qi (0<i<m-—1) 1) 44 1 3= ZE B P > Jo % 41
J, B AR L 4 S SP A K AR I S 307 41 i 1 A0 St “black™ % 25, R B A 46 7 A A AN R 44 W SP I S —
AN AR S (X, ), ATy () 3108 1RG5 8 Dy n . B A A7 g i 3% P KR 38 7 KR A 6F SR T 3%, AR I 0 3% 11 K8 A%
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WK E—A KT RIE R, /T AK = K, - K RGO, HACRE 0 n 7R SE Bl o R AR AK 1K
FER SR T 0, T DURRAZ AR 23 AN B, T PN I Sk 3 s . 1A 2 0 2o HUA P, BIECRIT 58, 20000 1 L
AW R 4% BK 0 SCL AT W R iR B2 nf2 4.
i LTk R € P AR 211 4 B &5 SR 1K BB 4 45 4 Q={Q0, Q1. -, Qam-1}, H 1, Qi(0<i<3m—1) K 1] LL 43 B 47

fith AT LUE SEAE R A S i W ] 3 TR,

e [k [ {twr ]

Fig.3 The storage structure of NAM-based
3 LT NAM (170 454

4 BIEMBIEES

KT —MRE5 2 K/ R 22 <3 IR (0 AN CIP, AT T LUK IL i o4 3 M K/ g 202 R K 5 P A A
B 3millE KA 202" AT 1 AR G (A B G IR BE S S50 T 5 18 o0 W e (B G Ak
7N BB 5, AN 7 2 GARITF 23 30l 2R AT = 110 — 1 A B TR A =X — i A S HGARE =X, HLAL RN 28 202" UG R
14 2% MUBINHINgG 1.3 0 4" HIN=4" Ny, =4"

F 2 R A A SR 1) TR R B AT K /N I AR T p={rectangle|rectangle=Lx W}, HR4E 55 3.3 TS KM al
FIL0T T2 T NAM PR (0 UG SR IR J7 VR i, A7 — M sk i v 2n 6, JU1H: 3m AN A7 T 14 s £cdi 5 Hppa 0

prd—zzH G, i) = ZZan G,i) = ZZZnNﬂjCF(l Dy N, (I(J)J)_2n4 S S CF(, j)—ur ) (1.1) )

i=1 j=1 i=1 j=1 i=1 j=1 LQTB i=1 j=1 LQTB( J)
FErt, H0), N, CF (1) BN gr i.) 23 5 B0 0 1 J 5 05/ € R 40k B0/ R A B i . B e
1B B 15 52 20 S R0 ) e DU T 2 7R i black 5 1 L 4L
T He T Ze M DU TT R (8 (0 R IR T VR SR B A7 Al — A1 10 3n—1+mz, DU 2 1 DY TTM 1K S 806 FH Lot
4
Hior = i(Sn ~1+m)N o (i) = i(Sn —1+m)N,Cp(i) = i(Sn -1+m)4"Cp(i)=(Bn-1+ m)4”23:Cp(i) (6)

Horp NLor() R R F AR 43 12 FH 2V DU O 2R IR I 515 s 88, Cp (i) R /s S AN B R 70 i 1 LR B3 R S
ABE Tetypa, 17qr 23 50 R HETE NAMAN 28 8 0 T80 (¥ 1 4 LE, A

_ 3meb _ 3m4" _ 3m (7)
L TR NG oo N, (i, )
2n4 ZZCF(I j)ale ZZ FOD
i1 j-1 LQTB(I j) i1 o LQTB(I )}
3mN 3m4" 3m
Mot = fe 5 i 5 (8)

Hior (Bn-1+ m)4”ZCp(i) (Bn-1+ m)ZCp(i)

B paor 47 HE T NAMIR I 45 H 15 2 4 DU 76 8 16T 45 EL 16 L A8, 7
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AR 1414 RIS (B)FI(6), 20 A2 NAM FILZk v DU o6 B 1) s 250 e A 45 B g X i
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Fig.4 The original images of WaterL.ily, Gloriette, Flight, and Lena
4 WaterLily,Gloriette,Flight 1 Lena [ J5i 45 1%

Table 1 Comparison of the experimental data between NAM and Quadtree
% 1 NAM Fl Quadtree (525 $ifis bb 4%

Image Ce Number of subpatterns or nodes Compression factor
NAM Quadtree NAM Quadtree Ratio
WaterLily 0.1953 57 078 153 621 6.12 1.20 5.10
Gloriette 0.2216 61 140 174 309 5.72 1.06 5.40
Flight 0.9119 589 685 717 153 0.59 0.26 2.27
Lena 0.986 2 757 957 775 593 0.46 0.24 1.92

MFE 1 Ce %7k F WaterLily F1 Gloriette [¥)52 2% /% AHXH G, 1M Flight 1 Lena [ 53 2% % AH X 1% &1,
I H 4 1% P45 ) Quadtree FR R (1Y s AN 2 DB FEARAE 5L 73X — L AR R A 45 (1) NAM F1 Quadtree ¥+
BECH T AUE) B R NAM 7 V2 75 500 5 77 1 0280 32 i i 4 1), L BEaC 40z /T Quadtree J7vE 1)
R X PR AR R 3 I A AR

Ty A0, R T TR 4 DS R B SR, 2 AR B B 2 B G I, BE ik WatterLily F Gloriette >k it , NAM Al
Quadtree# .4 Fui Hs 4 1 5 1, NAME FE4ii b 4 5.72~6.12, T Quadtree f) s 4 LAY 2 1.06~1.20, & 4%, NAMFH)
JE4fi e J1 72 Quadtree[t] 5.10~5.40 £ Bl gppgr o7>1.89. W AR IX AN SE 56 45 SAE 5L 1758 4 95 (MBS 4347 45 . 1fi >4 €]
010 52 2 5 v ) BL 3 % Flight 11 Lena >k 58 NAM il Quadtree #5 A~ JFL 47 £t 4 Fs 45 1 6% J7 NAM (1) & 4 LE 24
0.46~0.59, fj Quadtree ] FE 45 Lt 2 0.24~0.26,H I i NAM 1 3038 27~ B 01 1548 & Quadtreel) 1.92~2.27 5.t Bl
PopaLor>1.89. AR IXAN S B 25 AR IR SE T 56 4 1 IR 0 Hr 45 8L

g5 L BT I S H e 3 W T A A AT I I k. B e R 0 S R FE AT 25T NAM R R TR T
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PR R A IR T A A SCIAE T NAM IR - T7 10 1 AT B S AR 38, 2 R (o R RS SR s K — A i 77 .

SR, AR ST R R 8 BB A T B0 TR N ROIE 5T (ELIX 26 45 SR 2 S ST A 0 DR 1 RS s (O T ) 2 i
L, R BV R AR IR 0Tt BE 78 0 UE W AT VR R (HN T 2 P RUCR B (TR S = M BSR4l
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Seventeenth International
World Wide Web Conference (WWW2008)
April 21-25, 2008

The International World Wide Web Conferences Steering Committee (IW3C2) cordially invites you to participate in
the 17th International World Wide Web Conference (WWW2008), to be held on April 21-25, 2008 in Beijing,
China. The conference series has become the premier venue for academics and industry to present, demonstrate, and
discuss the latest ideas about the Web. The technical program for the five-day conference will include refereed paper
presentations, plenary sessions, panels, and poster sessions. The WWW2008 program will also include Tutorials and
Workshops, a W3C track, a Developers track, a WWW in China track, and Exhibitions.
IMPORTANT DATES

Submission Deadlines:

Workshop Proposals:  October 1, 2007

Refereed Papers: November 1, 2007 (HARD deadline; no extensions will be granted)
Tutorial Proposals: November 1, 2007
Posters: January 25, 2008 (estimated)

Acceptance Notification: Refereed Papers — January 15, 2008 (tentative)

Conference dates: April 21 - 25, 2008
REFEREED PAPERS
WWW?2008 seeks original papers describing research in all areas of the Web. Topics include but are not limited to:
Browsers and User Interfaces; Data Mining; Industrial Practice and Experience; Internet Monetization; Mobility;
Performance and Scalability; Rich Media Search; Search Security and Privacy; Semantic Web; Social Networks and
Web 2.0; Technology for Developing Regions; Web Engineering; XML and Web Data.

General queries regarding WWW2008 submissions can be sent to submissions@www2008.org. Other inquiries
about the conference can be sent to info@www?2008.0rg.

The full call for papers, including detailed information about the scope of each track, formatting and submission
requirements will be available soon from http://www?2008.org.
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