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Abstract
(NAM) uses a set of sub-patterns to represent an original pattern. In this paper, we developed a new method for grey
scale image representation based on NAM, called NAM-structured plane decomposition( NAMPD). In NAMPD, each

sub-pattern is associated with a rectangular region in the image. The luminance function of pixels in this region was ap-

With the concept of packing problem, the Non-symmetry and Anti-packing pattern representation Model

proximated by an oblique plane model. Image segmentation was a key method in image analysis. The traditional image
segmentation algorithms was developed using the pixel representation. In this paper, we proposed a fast algorithm for
segmentation of grey scale images based on NAMPD, Image processing using the NAMPD representation performed
more quickly because it permited the execution of operations on image blocks instead of pixels. The experimental results
presented in this paper show that the image segmentation method using NAMPD performs faster than the classical

ones.

Keywords Non-symmetry and anti-packing pattern representation model (NAM), Packing problem, Image representa-

Vol. 36 No. 10

tion, Image segmentation

1 318

HMERFERTEEES I 3K ARG REFRRIE.
EREFHRREI MG BRRREST . 5 ARk
BARTUAR R K, BRAL B2 B AR, A BERE 2 B RTRLA Y
TR, HEEFHRREBABRKTRENTIRE, B
T AGABERNERE. HEFRRENEARREREA
- WK RS Ry — BT, AR BRI T30 B F R R R/
ME®RR. NTEHE—-MEREENRRESES ., BAAE
F U TEAR B B 45 b BB R v T DL e R R R AT AL B, BT LA
BEEHREY, RENTHARESM A, BRI HRE S H
XERAFEN S, FEAER T EHHZ L RE T EE
AL BB EE .

FIWEH. 2008—12—04 B4 H #:2009-02-10

X FRH AR R R R B (NAMD 15 BY A6 5 1) R g 8
B EA- N FERESRBRIFEEA . K REH
A AR R BT LISE R RSP T A /MRS TR
B%H . B2y NAM BRIA] DL B PR (B R0 #4174k
BDERGRLEEAE T HAABSHOENSE. ZXET
NAM SRR T —Fb 3760 K B B R =R 07 s ——JE X fR gt
iR P E AR ER R RER (NAMPD), £ NAMPD #, &
—FRERER X BT BB P I — N ETE K, R KRR
PRI — R ROR BT .

B G E R RGRR S BE TAHE XM X R (A HIE
FRAEYEE X ) 8 — M AR . EZHERSHTRHLERE
BN S, EERE AR, BERIBREEES N3
2 RENFE AR TEENR S L. RESRKOE

AU RERAREEESTE (6087303 FH) .

REBWA975—), & B4, FEE T MBS %, E-mail ; sallywu@smail. hust. edu, cn; BRfEK (1957—), 8,18+, #2 . 11+-4 8%
I, TEBR Ry E R SRR NS N BO978—), B, BB A, TERR T BRI,

+ 268 -



REHER-XEROTERENEGIUEREARRLE
BB MNAFRERENE—TEN. BES SR8
RRMEEARE, Z2RBERCHTEERKLE T E
U E T R %, REMNEE TR — AT R
A, EERRESEED, REKRKNITEREERER
HEMERRBINT 2R M. N T HRX— R, -&E
RERE B EF A SRAREED BB R
KFERBERARE. BESSERNABR ZH—%
BB EER AR ARBUE TRIFHNNE. BERBTELR
B T 23 M4FAE, B b TR S I R BB e 4
RESEHIR. BRSO FHEASR R EKHR
TRBRERWERSARAEL, ARSEEE RN AN ZEN
BEFRMh% S AR %EEEEREIENHR.
B HZSERBRARRE—EEEENTS. BRES
RETHEUE™ BERXMEEEC RERTHHZE
B G E R AR TR REWM S RERN
RHER, RANRSEES LI RAERBEREE. X
AR MERFEEE R — KR HESHEREAHUNE
fE. XEE BRI PR ERTHE, WRBER
—HHER S RL2ZXF T HESHEERB TR - R &,
Z WX A BIEA KKK -0 Rk
B, REMKEN—RETRE BRI ERE i w EiE
HARE THTFRE, RAEKKEES M TFREY KEEFHF
FRBREHESRBIFEAN X, BEHR/NIE A H B
BAHRBURASKIBRMEE . 2H8-6HFEN—RERE.
Bk BB ERN— RIS K, REHH LY
SEERHASRBEREGBR— XK. 5K sE B
B EAR o ER G A  o R B 5) IX 3R 4 B % RE T 43k
W7 VCAK AL 45 R 538 A R 3 b K N “TDK &7 P
H ZHERE PSR, RESH%MTIARGE
BEEUS TR A FME B TEEERE. XEEHR
SEBBRREZEETRERNESHIASEERITEN, 2
BHERE. £F NAMPD, AR H T —Fh ARk B 44 51
Frk. EAET NAMPD 89 B 5 #8207 DL E 35 78
KR BRI HATAIE, A ERZ S B R AEFE TR,

2 ERHREHR/RARTHER

NAM #H# B 45 Ji (Packing) [A] B /) — 4~ | 8] f ( Anti-
Packing) , B ] IFEIR R . 45— EBR T f— %S
XHFERESG P={Po, Pss Poy ), X B TR AL
Bl — N HER R [ REREEHFEER 0. NAM R4
HEH T3 DH— k.

=T D
Hp, T HORIEMZHRER, RV RDER. KEER
o

= U pio s Pos £ @
HPNRUPTERLHANEE; p £ D HHS DT
LB v £ p H‘Jfﬁ:PiEPﬁffipi 8 P; 59— Lfl; £ B
gt P, I RSBEBLE N p. MRS EAE.

AKX EWR LR RS RS IR, LR ERENS
ERTERES PEM LN — M REHD I P RERER
I #dR, FEXEAES '8 D — 155k,

r=T'(r')Y+E (3
HP, T'COHORREZERER, X ABBREER—1
REBNES, 4 ERSEN NAM B—MEEER, FN
BRIKEER,

4EX$FR (Non-symmetry) B #E & B4 NAM RER o iy 3
HRBRARMRN, X2HEN THERRREKY. €4
BErd, BREREEFHSH, 58— KW —1B1E
WA ADEFRBE TR, XIFHRENIBEESER
BENE W EROENERE, AR AL, &
NAM BRI e, 45 Y AR M S5 2R T4 B S 53 A6 /= B9 38 43 D i
H—MBRRRTHFER ., XFIESROSEHEE, T EER
TE R PERR , A B TR B

EERAS B BB E ARITE ILTET RS
FHAPFRGRABRFRET NAM SR 5B R B8 Bt
FoUuAREEREE P ERAHERY. U ENHREE
TS E NAM KR, 4 30K R tH—Fh 2k B NAM AL,
BPE xR % 46 R F AR R R R AL (NAMPD)

3 FMRERR/EESBEARTEE

TEITE NAMPD 2 5, AL FEEM . FESHE
B AEXRFEGEEUREEFOFERSELHS.
3.1 EXES
311 FaiER
$BE— MXNRKERR, KIKEARBRTRRN:
S=[soss15°*s50-1 1" Y]
Hp, L=MXN, s (0<G<L) REG P HMHI R F RS

MRE IR, KEMEER S RN RIS H .
b
E':P a %ﬂﬁ%&a[bw]%yﬁﬁg ’RMXN =(IM><N vXM><N ’
Yuxn)BXKNMRIMXNHFSEEE. L XY B E L4
Sl40F .

A
S=RM><N 5

= .ee T

Duxn=[1,1,"+,1] (6)
Xuxn=[x0 215>+ s21-1]" P
YMXN=|:y0 ' N 7"'vyL~l]T &

He
z; =MOD(i, N)—0. 5(N—1), ¥ i=0,---L—1 9
»i=DIV(i{,N)—0.5(M—1), ¥i=0,---L—1 ¢10))

#M=2 B N=4,1B#HER6) .(7).(8) (MU0 TH.
Rovu=
1 1 1 1 1 1 1 17
—-1.5 —0.5 05 L5 —L5 —0.5 05 L5
—0.5 —0.5 —0.5 —0.5 0.5 0.5 05 0.5
(11)
3212 FasKsE

BATESHER P=[a,b,c]", MSATAER N

A

S=RMXNP (12)
S5 S Z KRR ERTUETH
E=S—5% (13)

+ 269 -



BHEXAQADFMA A3, LUESBRABELE EWREERRN.
EN=ETE =(S—8$)T (S—8) = (S— Ruxn P)T (S —

RusewP)
=STS_STRM><NP_PTRM><NTS +
R THEIEEER EN ME/ME. % EN WSEh 0, NA .
?ETV = —Ruxn™S + Rusx"RuscxP = 0 (15)
BEXONE. ATUSILHSHAE PR/
A
FefhiitP .
ﬁ=(RWNTRM><N)~1RMXNTS (16)

3.1.3 £HERGRARR

IR ER XS, BR 4 A KIS W] LA o iy —
AR FER. R, MR- EKXEATHFELEEE,. M
ARV FEREZHPRT FEAAEEIFSAHRENRE
B, BRRAR PR S H SR g i AN el B, ZEHE [E R 3
ERMLF L HEAEBILANAEXL., 1’ D=(z,y,h, w)BKE
B&RPH—TEERE, HP (2, ) REEXE D MBS
(LT yh(mod(h,2)=0) BHEFE X D K& E , wlmod
(w,2)=0) BRI XIR D MR,

EBX 1 EEXE D MIGRRERRER.

Elzm,g;l(si _szzll\’;)T(Si —szzll\’;) an
He, S REEXE D hHEEMEAMIUTHE 4~ 2X2 1

EHE MK R, P, RUEFE RN TESHE
BB/ Ntk
TN 2 SRR D HBEARBERY .

A A
Ey=(Sp~Ri»P)"(Sp—Rix,P) (18)

o, Sy RAETBE B D MUK i, PRAETE K D #0F
B BR B BN Fehbii,

SETG I8, D 0 F F 0 SU E EAR FRR

8% H, SR D RFFR, BEK RS D LU
—ATFHARR,

i H, SEHEE D RIERK, BEL KR D R
BB — A FRRER,

FERE Ho BT 0 R — A R hXw T A
R B AT BB 5 2, T 2.

Ey—E<<thxw a9
o oo R, AT EBE H QHETF, 345 B—4
Rt hXw BT A 2 AT B 45 B, T

Ey—Ei Z2thxw 20)

AR (191 (20) AT 401, AT K38k D 7 I 44 4 5 4
%

Ho

<
EU—E1>Th><w (21)

H,
3.1.4 EHFETFHKX
EEVEFERIE-MPEEE, X FEEER MK
EERK I H— 1 K R BN, RN X 3

KEEER., EHTETERA p(D, P)kFEF b D &
. 270

R T R TR A AT K, PRIEMG [ AESETR D
P E S R R RN it
3.2 mEmmE

NAMPD £—F 3T NAM M%) 93K B B R % 7R %,
FXTF NAM 5 , NAMPD B8 FFl454: .

O JFERER T BRI K ERR I;

(iDFESES P b —F TH, BVETE E T

GiDDiST e £, BERR 0 P8 . S5 07 e B — 2 RO 21
&

Civ) B T4 08 17 0 480 o 946 T I 3 0 201 2 PO
f.
NAMPD HAHiid H 4058 — A K B 1, fil— 56T
P TERMLEN AR I RFRE WK
B I, NAMPD SR S T3] I f—AMas sk

I'=TD Q22
o, TCORIEFERER, Sy REER, HBER
%

, N—1 A
I'= ~.L=Jopi(Di ,Pi) (23)

o, N £ I h FRRITHINIE 5 p.(Ds, P O<I<N—1)
B I i MEREE TR LA,

R G T AR b R 0 ER BB 3 1 R, SR
ERBEA— AR R R KRG T W, &
WRE I3 {— .

I=T'(IY+E 29
H, THCORRBEREE KR A REREGE 2—1
REHEAES.

3.3 HEHZE

NAMPD 4S5 sk i 2 A SR  WIKBEE S T b, 3075
Jat— R IR E T 1 TR, 308 BT TR S
QY. XEFHEANEEMNREREMBE.

NAMPD # RSB R I F -

WAKEER L

Wt PR BEEMR T o3 5 i B9 FRERBAS Q.

Step 1 #IHRtk Q AE AT, HRBEER 1 T ERE KRBT
ids

Step 2 HOLHHAMMUFEEERR I 1E—RBIRENR (2,
¥ MBRKIERH IBAPAT Step 7,5 MFEFH AT Substep 1 ) Sub-
step-5;

Substep 1 47458 h 1 MaxHeight W& N 2;

Substep 2 $+2FE w Ml MaxArea BN 4;

Substep 3 fEHHAT ABHIC, EE x+w KTHER ] WRE;

A, R X wsMaxArea, I AT C, B MHATF—2

B inEB% I PHEF RS (z,y, b, w) K EHERMECD,B
RIBRA R E R PARIC, I 2K B MaxArea fl MaxHeight 435
BRIEHK h X w I, B BKEFERR , PAT Substep 4;

C. TR wigin2;

Substep 4 Q1R w > 2, MAKER w RIER 2, 7K ER LI
2, % W Bk PE3F , AT Step 3;

Substep5 R y + A /MF FTER I HEE,IB4:E B Sub-

step 3;
Step3 HESHEETHR p(D, P). 15 D HEH KR (s,
y,MaxHeight, MaxArea/MaxHeight) , f’mﬁiﬁ A6)HER/H;



Step 4 WEER I EHERE D NHEENSIRD:

Step 5 WEBVEFER p BB FEKAFIQ 5

Step 6 1BIFIULT Step 2 B Step 5, HEIEMK | PARTFLERYAT
ILHRE;

Step 7 iU FEATY] Q. HELR,
3.4 MBHEE

NAMPD @i 8 i 2 A B A8 2 . W FEER BT Q IR
P B AT R R IR T X S PR KB E R
B, A5 EES I XS KERE.

NAMPD W REE#R T .

WA FEXAS QUFHRKERKRNOEE L FIFE w.

Wi BB TEXAT QAN KRERRI.

Step 1 WHRILKERSR ILHER i REN 0.8 HE N ¥k
JFERENF QK

Step 2 ¥R p BEN Q M | MEEFHFEX;

Step 3 HHTERX p WEEXE D, FREXGIHEHER

p BREMRES;
Step 4 MRIESEEER [ TEETEKE D ANQE R
Step5 AR iiN1;
Step 6 {EIRIAFT Step 2 B Steph, B | ST N;
Step 7 WHIREEEMR I BRER,

4 EF NAMPD HythiEB& 5> 2l

#F NAMPD WHREE GRS B = EEN TEA BT
. ISR E LR, B s H— MR L
4.1 HXEX
4. 1.1 4pait

BEARAAMTEFEANNELE, EFEREFHEX
HPEFER. FTEANBEERBREGROBEARE X
. BEHBEEDE 1 PR 5BEK P4 ZENERER
PlsPvas *ﬂPHE‘Pl’Pz,Ps *ﬂP4 QEU%P() ﬂgjt@"}%\;ﬁ
B BPBEITELE . '

P,

P, P, P

Py

Bl SREEFLETEH

BN 3 AEFHMERTETER p. (D, PO 2,(D;,

PG IR T (2103 €Dir I (222 3) €D, Blaiy)
5z, y2) 2 4 HEHL BN FEKXES BN,

FHER p HSETESRNESICI NG . FEAMHELE
BERESHN 4K . FHEE B R EEMESE.

RN 4 BEHMERTETHER oD, PO 2D,
P)G#) R T (rroy) €D;r 3 a2y 90 €Dy B (21 3)
B (220 y) HALASE IE A FHER 5, (D, , POR TR p,(D;

f’,)&‘]ﬂté‘ﬁﬁ,ﬂ¥ﬁiﬁ p; (D ’ﬁj)%?ﬁﬁ Pi(DzWﬁ’i)B(J'm
41E.

A
BYS HEFNMEEYEFER p:(D;, PO p;(D;,
Py (i) IR T (1o 30) € Dis 3 (0 3) €D, B (zsyn)

B (220 y) ITTARE IR A TR 5, (D, PORTFHR (D,

POMTASE, EFHR 1, (D, PO RTMR 5 (D, POBK
4SE.
41,2 BADGEL

BgFHR NN N %N E ST FERN P LS,
3 ENGBRA TS . BENSEENE 2 R, £
HABAE R  HRIRE s ARAE 0 RRIMEENSH.

4

H2 BEHZRAY

BX6 HBEAMERETEFER p(D,P), K P
[a,6,c]" BPESHER, WEHTETFER p HHKBE
s ﬂg:

s=b"+c (25)

BN AEAERTEFER p(D,P), K P
[asbrc]” RYESME R, MG FE TR p %5
6%

arctan ci , ¢F#0
0= (26)
—g— ’ c=0
4,2 BE@HBINE

HTF NAMPD Hy b B R o 315 1k R T K gl 8k
BME 3 R AAPE FRBERAIREAHF. MFX
BAERE-— R BA AU E R S TRAR G RS T
B, REAHRE - REHEHLUIFER SRR~ .

Ewmk —] #TESLK | EHEF | EAgs
A3 EF NAMPD #{Ra B &5 HE RAER

4.2.1 #HFEBREK

FFRIBEKAE - AT e il — s F
KENFTF TR, ERMHFRB(R Ry Re-1). IR
— N FERPAERE s HENM T &G

s<er @n
LGN FRAEANHFFER P o B—1MEE.

MFXBEKNFE—S . AFE—MHFXIE R 7R, %
5HARE A RSB R BN R R E R TR SR
B R, F; BAH—PETEA, RAIMTER 1 RS EET
ERFEBHERDENBFERESHEA SN TER, &
ERAWRELANPETFERN, BT - TFRRER
R, AE—IFFRE R (G=0,1,, K—DHM—4
FHEX p, R F p BFERHERIE RN -

la—a; | <e (28)
Hf.aRp WHMESE 0 BR HEHYKE,. B—1%
g,

MFRIEAEKAE =3 HA RS RN TER SR
AP, BEEERT K MKB(RR, -+  Re-1)
B FERBESHN K+ 2 M EE(RoR1 s Rk—1» T, T2) B
Ty REZE PRI R (=0,1,--, K— DASEN RSB

« 271 -




FHALS . T: 25 K M KEHABENRFERH FEKX
#£4.
T ={plp& UR AN(»N YR #®) (29)

T,={plp¢ UR AN UR =) (30)

EXAABRD, B~ 1 PR FEIPEA
S5H$SENXRPEBRA T AT . BEE T hEZE. IRS
FHERX peTW PEHXBRAE A, WK p SEBEHX
BN p SEBIKEBR, B, R BEXIT -

R,= argmin |a—a; | 3D
R, NG

Hf,a 2 p WHESH . BR, WFHKE.

XA KA REERERINT

WA BRI HTHERANMS Q.

Wit . KB4 R,

Step1 WL R ATE.i HO.NIQMKE.

Step 2 ¥FHR p RANQ WE  MFEX BERCHHE
i p BAKIRE s,

Step 3 MR s WRAREMHCHBTHR p ROE, AT
T—#, BFIET Step 6.

Step 4 FIHBALEE r AE KB ESS HES R (8 ks
BBAF queue F9%5 ¥ i BEINBIBAFY quene 1, RIS TR AT Substep 1
F| Substep 3,

Substep 1
MHATF—2%.

Substep 2 B BAFY quene B TTRBMELR / B FERX p R
HN QWS M THEEREHRTER p HERBIRKE - .

Substep 3 ¥ N(p)hifi R R H E &4 (28) AR S EHF
BB S EIMBIBAFY quene .

Step 5 ¥ r WINFIEER +.

Step6 AFEifn 1.

Step 7 HASR i<N,IFATEIRNAT Step 2 B Step 6, HEMIHAIT T
—#.

Step 8 HIAILBEBAS] T H%s,SSL A%, RIE i 0.

Step 9 MWFHEA p BRENQ WE i MEBTHEFER.

Step 10 REFHR p WMESKMH 2 BARER (25)HHEH
P BIAGGRIE s, 3R s WEKER  Fn3 SSL 4,

Step11 AFEifmi,

Step 12 SR <N, BEATEHA AT Step 9 B Step 11, F R AT
FT—#.

Step 13 HRi4 SSL Y E M ILERES /. 8 FERX p BERN
QY MR,

Step 14 ¥WHART NOBHFEIAPHERZHQCOERRT
SSL - FHEA %S HE B SSL +,

Step 15 BIBRGDIHHE FHEN p NS RCHK K R; , 34§ FE
X p NMBIEKX I,

Step 16 M SSL A H2s IR AFEA AT Step 13 ) Step 15,78
M XEES R, ARER.

HAEAaFEK p RN(OKWEES LET NAM %
BXEARICEEDT, 2T SSL MRS k[ 27].

4.2.2 REAH#

EXBAHZH.HAITEX Bz BHSELR. 4
XS8R (RAG) K FER KK [ M4 X R, —4 K-
R4+ RAG #5i8% .

G=(V,E) (32)

o 272 »

WRBATY queue J73 IR A Bk H TEIF AT Step 5; 8

Hep,v={1,2, K} RESES  ZxKE;ERNES,
AXIRZERPELR, TR FIR, € NR) , TR
B—EH&F . BAE R MR, §3F. —BH&4EXm
T

| a;—a; | <les 33
He,a, Ma; FRRER MR, e NROBITFHIKE s B—14
FE., AXEAHNE BT, B b KR a9 458 5% 78 48 5
AR, BRLAE R B RAG B E R g E .

KA HBrNBEEERWT .

BACER TS Q MIXEBESR,

R EHENRINES R,

Stepl ¥tk i H O NN QMKE,.K IR MY, BEE
RAG HEE K MRS XA,

Step 2 BETFHR p HQ BB MTFHERRATRE m HTH
R p IBEBHRS W IEBBOAS) quene Hy7s .

Step3 ¥ N(p)HPFiA FEANRBAS KT m BEMBIBA
¥} queue 1, R IFTEIR AT Substep 1. 1 B Substep 1. 3,

Substep 1.1 {NREAF queue 1% , BR 4 BE HiTEER , $44T Step 4;
EURITTF—2%.

Substep 1. 2 BBR quene FHIE N TERMEL .

Substep 1.3 R RAG F AT (m,n)  BRA B I (m,
% RAG #,

Stepd4 AR ifN1,

Step 5 IR <N, IRATEIHAT Step 2 P Step 4, FUBATT
—%¥.

Step 6 ¥IHA4L L EAFI(0,1,- . K— 1}, BR{EAR i K O,

Step 7 WX r REM R F i MRB. WHRARKNT
queue H%,

Step 8 #R4E RAG, 5% 5K r 4P 0 ELIk B &4 (33 i
K 4m SR BIBAS quene F , SRS TEFFIRAT Substep 2. 1 B) Substep
2.3,

Substep 2. 1
FEUPITF—#.

Substep 2.2 MR queue FHRIBEANTTERMES /.

Substep 2.3 ¥4 i MEKBEE MREEH B RAG, H
LR EET; MLEREN.

Step9 AR ihN1,

Step 10 M3 i< N, B AYEIFAAT Step 2 B Step 4, HFUHAT
T—%.

Step 11 WR{AAFE i}y O,

Step 12 K FHNX p RENQWE: M TFHEA W LE » BE
HTHER p FIBREXBHHD HER nREY L P8 K.

Step 13 IR nZm, MAEFER p HRAE » MXIE,

Step14 B ihM1.

Step 15 HNSR i<<N, I AMGFFNAT Step 2 B Step 4, 75 M5 i
RHES R, BHEEHE.

5 XRERSHH

A WK A B — R R T NAMPD ¢ Bk B
BABEEMARE, LRIFHER  Pentium M 1. 73GHz 4t
HRE 512M WFE . Windows XP #YE RS F Visual C++ 6.0
GmEEAE., WXERIE 4 FR, 4 %18 Church, F-16, Lena
Hit Peppers, R K BE 9% 2 256 MK EEE %, 7£ NAMPD %
A, TR EMEHBREHEBE M 23 16 HEK,
PSNR #8247 38dB, NAMPD 3 7R i 3X &5 3 i B R B9 45 R

R BAF queue h%S , HB4BK B TEIR, AT Step 95



B 5 R, e ik mmiE 6 fim. R 140 THKER
B ERSET NAMPD R FREEH R, HA Newa
1 Nuaven 7350 B R BOR PR

#F1 MRABERHBRERS NAMPD FR i FRAMM LRSS R

EH R+t NPixel NNAMPD
Church 480X320 153,600 6,082

F-16 512X512 262,144 15,895

Lena 512X512 262,144 14,388
Peppers 512X512 262,144 16,095

(a)Church (b)F-16

(c)Lea

M4 JEER

{a)Church (b)F-16 (c)Lea (d)Pcppers

-

R

B 5 HTF NAMPD EZRMER

(d)Peppers

(a)Church

B7 SRR LE

B 74T RS KIS B R R T NAMPD &9 B R4
FH LA B G HAT ARG R, Hp QRS KB HRKN
SEIE, (b)RET NAMPD B EIZE.

R2HMT HKIEEEMET NAMPD B84 %14
BB X8 B0 P AT B 8D B9 EE 3B, L A Rwasershed » E T Watershed 5
Raven s ETvaven Fl 5 53 BU 3R 43 7K 06 B 3 A R ARG X 38580 B 14,
frad A (T NAMPD B 54 B RSB X PR AT B A fI s T
NAMPD E &M% FoAKISR®REIM# L, & 2 PR
B, 2 F NAMPD B A8 % T 43 7K 04 B 5 5905 by O 47, 25
71 66. 85, B ¥4 B KBBS00 KIE B Y,

#2 SEERILE

1R RWatershed  ETWatershed(ms) RnaMPD  ETNAMPD (ms) 7
Church 37 7,844 24 166 47,25

F-16 53 27,957 63 444 62, 97

Lena 74 26,206 57 392 66, 85
Peppers 114 29,001 90 443 65. 47

BWIE ET NAMBRL AXRL T —-MKEEGR
AT BIEEXS FR 80 5 F 7 KR AR R (NAMPD)
#T NAMPD, BN T —FiREEG LS HE . A%

NAMPD s /Mg B B FHEK, B BB ARz T
BEREL PR UET NAMPD (BB 5 BIE R A B R T2
FREMEE. LRERERY, T NAMPD HE®R ) EIE
B HI T E /N T A RIS R

2 £ X W

[1] Alecu A,Munteanu A,Cornelis ] P H, et al. Wavelet-based scala-
ble L-infinity-oriented compression[]J]. IEEE Transactions on
Image Processing,2006,15(9):2499-2512

[2] Belloulata K, Konrad J. Fractal image compression with region-
based functionality[ ] ]. IEEE Transactions on Image Processing,
2002,11(4):351-362

[3] Tahoces P G, Varela ] R,Lado M ], et al. Image compression:
Maxshift ROI encoding options in JPEG2000{ J]. Computer Vi-
sion and Image Understanding,2008,109(2).:139-145

[4] ZhaoD, Gao W, Chan Y K. Morphological representation of
DCT coefficients for image compression[ ] ). IEEE Transactions
on Circuits and Systems for Video Technology, 2002, 12(9):
819-823

[5] Liu Y,Zhou X,Ranganath S, Wavelet-based image segment rep-
resentation[ J . Electronics Letters, 2002,38(19):1091-1092

[6] LiuX, Zhu G, Jia Z, et al. Hierarchical image representation
based on digital topology for bridging remote sensing and GIS
[C]// Proceedings of 1st International Congress on Image and
Signal Processing. Sanya, 2008,4 :736-740

[7] Kelkar D, Gupta S. Improved quadtree method for split merge
image segmentation[ C] // Proceedings of 1st International Con-
ference on Emerging Trends in Engineering and Technology.
Nagpur, 2008 44-47

[8] Gargantini I. An Effective Way to Represent Quadtrees [ ] ] .
Communications of the ACM, 1982,25(12):905-910

9] You K, Tian J, Liu J. Real-time rendering of large terrain using
quadtree based triangulation[ C] // Proceedings of SPIE-the In-
ternational Society for Optical Engineering. 2002,4756;55-61

[10] Aizawa K. Constant time neighbor finding in quadtrees; An ex-
perimental result{ C] // Proceedings of 3rd International Sympo-
sium on Communications, Control, and Signal Processing. 2008
505-510

[11] Elmesbahi J, Bouattane O, Benabbou Z. Theta(1) time quadtree
algorithm and its application for image geometric properties on a
mesh connected computer(MCC)[J]. IEEE Transaction on Sys-
tems, Man and Cybernetics, 1995,25(12) :1640-1648

[12] Unnikrishnan A, Venkatesh Y V,Shankar P, Connected compo-
nent labelling Using quadtrees-a bottom-up approach[J]. Com-
puter Journal, 1987,30(2).:176-182

[13] SRR, BRIGHE,. 4548 . 5. B NAM AR B R AR LHEEX
BARICEEL ] BRI, 2007,34(9) :209-212

[14] Wit BB, R348, 5. S NAM B@FR R F A0t
B MRBEHEVLES, 2007,28(12):2233-2237

[15] $BiEF,BRiEN. —FET NAM B A B FR R
4248 ,2007,18(11):2923-2941

[16] Zheng Y P,Chen C B, Sarem M, et al. A novel algorithm using
non-symmetry and anti-packing model with K-lines for binary
image representation C] // Proceedings of 1st International Con-
ference on Image and Signal Processing. Sanya, 2008;461-465

(F#5% 288 70

+ 273



land, Jan. 2006

{21 Zhang Rui,Regunathan S L,Rose K. Video Coding with Optimal
Inter/Intra Mode Switching for Packet loss Resilience[J]. IEEE

" Journal on Selection Areas in Communications, 2000, 18 (6).

966-976

[3] ZhangYuan, Gao Wen, Lu Yan , et al. Joint Source - Channel
Rate-Distortion Optimization for H, 264 Video Coding Over Er-
ror-Prone Networks[ J]. IEEE Trans. Multimedia, 2007, 9(3):
445-454

[4] XuJin,Wu Zhiméi. Joint Adaptive Intra Refreshment and Une-
qually Error Protection Algorithms for Robust Transmission of
H. 264/AVC Video{[C] // Proc. IEEE ICME 2006. July 2006:
693-696

[5] Chen Quging,Chen Zhibo, Gu Xiaodong, et al. Attention-based
adaptive intra refresh for error-prone video transmission[]].
IEEE Communications Magazine, 2007,45(1) :52-60

[6] Liao Ning,Quan Ziyi, Men Aidong. Perceptually Optimized Er-
ror-Resilient H. 264 Video Streaming System over the Best-Ef-
fort Internet[ C] // Proc. IEEE PDCAT ’ 05. Dec. 2005; 1039-
1043

[7] LuY,Wang Z,Wang W,et al. Adaptive Intra Refresh for ROI
Video Coding Based on Motion Extrapolated Error Estimation
[J]. Electronics Letters,2006,42(19) ; 1088-1089

[8] TsaiYuh-chou, TsaiChia-ming, LinChia-wen. H. 264 Error
Resilience Coding Based on Multi-hypothesis Motion Compensa-

ted Prediction and Adaptive Intra-refresh{ C] // Proc. IEEE 1TH-
MSP ’06. Dec. 2006 ;259-262

[9] Xu Yanling, Qin Wenzhong. An Effective Global RD Formula-
tion Based Mode Selection Algorithm for Wireless H. 264 Com-
munications{ C] // Proc. IEEE ICME 2007. July 2007:368-371

[10] Wei Xiaohui, Yang Hua, Boyce ] M. Hybrid End-to-End Distor-
tion Estimation and its Application in Error Resilient Video
Coding[ C]// Proc. IEEE ICASSP 2007, Apr. 2007 :1-837-1-840

{117 Masala E, Yang H, Rose K, et al, Rate-distortion optimized sli-
cing, packetization and coding for error resilient video transmis-~
sion[ C] //Proc. IEEE DCC’04. Mar. 2004.:182-191

[12] Li Z G,Pan F,Lim K P. Adaptive Basic Unit Layer Rate Control
for JVT,ITU-T SG16 Q. 6 Doc[S]. JVT-G012rl. 7th meeting,
Pattaya, Thailand, Mar. 2003

[13] Ruan Ruolin, Hu Ruimin, Xiao Xuging. A Rate Control Scheme
Based on MAD Weighted Model for H. 264/AVC[{C] // Proc.
IEEE WiCom 2007. Shanghai,China, Sept. 2007 : 2903-2906

[14] Varsa V,Karczewicz M, Roth G, et al. Common Test Conditions
for RTP/IP over 3GPP/3GPP2, ITU-T SG16 Q. 6 Doc[S].
VCEG-NB80. Santa Barbara,CA,USA, Sept, 2001

(15] BER,.HR,.EEH. H. 264 RIS EERORNRERBRE
B, PR K%M, 2006,35(5) . 755-758

[16] BRI, A R RERAEENEEEHAR] A TFE
#,2004,32(5) : 763-768 ’

(E8% 273 1)

[17] Chen C B, Zheng Y P, Sarem M, et al, A novel algorithm for
multi-valued image representation[ C] // Proceedings of 3rd In-
ternational Conference on Natural Computation. Haikou, 2007,
3:84-89

[18] Nguyen T D,Nguyen V D,Hong T D B, et al. Fast segmentation
based on a hybrid of clustering and morphological approaches
[C]//Proceedings of 3rd International Conference on Communi-
cations and Electronics. Hoian,2008:170-175

[197 Otsu N. A threshold selection method for grey-level histograms
[J]. IEEE Transactions on Systems, Man and Cybernetics,
1979,9(1) :62-66

[20] Pun T. A new method for grey-level picture thresholding using
the entropy of the histogram[ J]. Signal Processing,1980,2(3);
223-237

{21] Hammouche K, Diaf M, SiarryP. A multilevel automatic thresho-
lding method based on a genetic algorithm for a fast image seg-
mentation [ J . Computer Vision and Image Understanding,
2008,109(2):163-175

[22] Zhao X,Lee M,Kim S, Improved image thresholding using ant
colony optimization algorithm{ C] // Proceedings of 7th Interna-
tional Conference on Advanced Language Processing and Web
Information Technology. Liaoning, 2008.210-215

[23] Arifin A Z, Asano A. Image segmentation by histogram thresho-
ding using hierarchical cluster analysis{ J]. Pattern Recognition
Letters,2006,27(13):1515-1521

+ 288

[24] Pavlids T, Horowitz S L. Segmentation of plane curves[J]. IEEE
transactions on computers, 1974,23(8) : 860-870

[257 Nevatia R. Locating object boundaries in textured environments
{J]. IEEE Transactions on Computers,1976,25(11).1170-1175

[26] Illingworth J, Kittler J. A survey of the Hough transform[J].
Computer Vision,Graphics, and Image Processing,1988,44(1):
87-116

{277 Adams R,Bischof L. Seeded region growing(J]. IEEE Transac-
tions on Pattern Analysis and Machine Intelligence, 1994, 16
(6):641-647

(28] Wan S Y, Higgins W E. Symmetric region growing{JJ. IEEE
Transactions on Image Processing,2003,12(9):1007-1015

[297 Revol C,Jourlin M. A new minimum variance region growing al-
gorithm for image segmentation[]]. Pattern recognition letters,
1997,18(3):249-258

[30] Wu X. Adaptive split-and-merge segmentation based on piece-
wise least-square approximation[J]. IEEE Transactions on Pat-
tern Analysis and Machine Intelligence,1993,15(8) .808-815

[31] Vincent L, Soille P. Watersheds in digital space: an efficient al-
gorithm based on immersion simulations[J]. IEEE Transactions
on Pattern Analysis and Machine Intelligence, 1991,13(6) :583-
598

[32] Tremeau A, Colantoni P. Region adjacency graph applied to co-
lor image segmentation[ ]J]. IEEE Transactions on Image Pro-

cessing, 2000,9(4):735-744



