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Abstract Markov random field method is a very active research field in image segmentation. This paper introduces the
relationship between a general theory based on Markov random field method and the images, and provides a general
framework in image segmentation, including the construction of spatial and wavelet domain image models, the selection of

the optimization criterion, calculation of the number of labeling, parameter estimation of image models and the realization of
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image segmentation. The applications of image segmentation are reviewed. And a few possible trends are discussed.
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i, 75 AMAZH MLL(mult level logistic ) 4§
BREHRGRUTRBBEE, RABDM TN
B2 Bm] o Hwan % A % A Monte-Carlo 4 #]
07 R E B, Zhang Jun I HE ™ B
B BHEATEFERENIHTERMN,
6.2 RFZEABSEMBE

KBS (SIS ) SRS BB, B TR
BGRMPHTRTRREREBERDHEE, B
HEMNSEHHETEETERATIRTRIRE,
EREARFEP ERSENRENHERSF
HTH;MEFKEIR TP, XA ML RR N &
fTloMAZLEBESHMMEIH, EER EM
(expectation maximization) B k!, EM Bk £iF4E
RERBRANABR W—FHEE, CEAREEN
BRI R HAT R KA SR, iR 72 TR 3
ERERMERM—L“BERE" R KAS2H" M
WMERTHRE‘ ZRE2BE ZAHBEER"ANR
REINREHIER, MAEMADRITXENLGHE
fTERGAHE,SIANFSS R BERE", BN
EMEBRRBHIDGRAAXKUSHEMITHEBEBEHT
H, SMAZaRL AR :EXHBEGEHNER
MRS, AT BREER ;M S EHHEMAKE
MEH , ERXEFHT, BEXHAEZREEBIH
BEEHERARERE EZREA, XEERH
FIREE G DUAR ok 30 R 40 36 FR B9 5 X 0 B B 3 9
WMESR, SEERS, A EBABRSR, FEFHAE
BB HFIEE; A Cramer-Rao T FR&GE EM B 3
HEBRMETHEE, 2B REZR R, RHTE R
MESBUETRA R, 43T E R, KA
W% AR S DAEM B A E LR HEHF
B RENBREENER, LTI TE, &
ELHEEBESHIAT I LLELEKPH
REE, 4 EM B k2 DAEM K3 i) —Fh RF %
f§8l. DAEM WG58 T EM AW EERM
SA (simulate annealing) B 3 £ J& 3-8 0 % 51, &
BEMHHERFLRRRRE XS RNV BERH
B EAHEEE. M5B A KK, DAEM B
FHNZERLE RN EM BREREXH MR ME,
CAR[15]38 i GEM,MCEM B3, X PP B &
ot R REK,



796 o [ P & E T 4 4R

128

7 BRAHHRE

BAEA2HREBRRZME RS LR, AR
B G b 2 X B 45 5 4 B P DX Y — Bt IR 4
BRI BZEMXER, H Bayes EHAI A, ZHH
A8 B AE A AT LA I P A 45 R 4 A A BUSK R B, B
BENAEERENFAAEIAITFEMNE, I
Huawu Deng E AR HMRE AR BKRZGEZEK
BEHZE# %R, ¥ R B SAR sea B4
B EECEHGSFAMERRAIBNERBTHIER
RORATREBERNEFHSEHE. WEHFIA
BABRERDIRIK . OREGREGSES A, HE
BEX MR, B4 R1E 5 6 S B0 0T BB 1R
B AERE, SHERX BN BB RIABRE;
MEAREGERSEF 0N, MFEXBHN—HRE
B BADFERPREMAZRBBRERABE;
MR_EREXFF, BATESHETRREREM
BTMARLRRMKME, FAHEERIAERORER,
Hi T XA BZEIM KR, T2 EE
REEREENEW, XERT RIHEEMEER
HZEFEMEAFE. R Gibbs 437 5 MRF
BRSO, TT LUK 2 B R A R AR AL T R, 55k
RERBREHMB/MEFX MRS RE, hT
RERWEGEH ZIE N A, B ES XA SRR
REHEATAC B fBR A R AL IR REE B A WA AT AT I A
B, —MEARARE, ERTRXNEITHE S,
FEE—NERERNS; B —FHEREMME S, 7]
BRE B TR E AR, BE S THTEMGR
B (X FHKEEA R R ) , B % FE A %
Xt K AR A 5 00 Al () B AR 18 T (0L AR, 8 FH 0 G s 3t
M EELE, BHERABBEERA ICM
(iterated conditional model ) 77 % ** | GNC ( graduated
nonconvexity)jj'ff[m \MFA (mean field annealing) J5
#: \MMD ( modified metropolis dynamics ) J5 ¥ . 51 &
AU AR ENES, XHBEERERFRALE
BRARREBIRBERSE, KARRTEE
o BN BAEER—H2RALER, EFEX
BENETHEKEBLRBERR, FEAH SARE,
Markov Chain Monte Carlo(MCMC) B EiE X B & ¥k
fity — b 18 BT 4 2 &) Bayes 13 %7 %% , A K Gibbs 4
5 (Gibbs sampler) 1 Metropolis Hastings J5 %4,

8 ORAKBENGZRERE

(1) ERERKERRBY £28 S, BHREFES
AR BAFETRERABR, AR ERKEAR
R BRS8N E S (5] RB # 1E & 4 , XA IE
T 28 R TR T — B E 0 SR A, T R A 4 A B
FE S B 2 800 0 8K IE U 2% 4, BB Ok SE AR AL
HEREX A RERKEN. BiT#H ¥
ZHr MLL AR e B R, BUA — & 38 Al i,
EERMGZ AN, EXEGERNEY L, BHH
WAERMRBRAEE, HE AR, By
HRTHREARE

(2) ZREMAEE BEEMEBRKIIHE
BB, ERER-MERERNEE %, XFHER
By BN — P RIFSR B - BADAE RN,
XA AR RIAR Oy MSRF £ A, 48 57 i 48 4 U B
SMAP, 7E 304 [ &, S 3 P8 48 330 v R B L J6F 9 B
RIBTR

(3) ESPAGITE B FREBHE MM, 1
ESHEHRIRTE, E2HNMGHTHEEE
Cramer-Rao T Ro &% B THE AR BER K24 37 #
A, BB R RS 8, 28 072 3 B A5
FRIANEFRR/DOEG, BERERHEXEK,H
WA BERITETEMREN ST %

9 &# #

MRF RAR&MB¥E L, A FHMRE, N\
R, B, T LIEA A N B R T R
MERARFEET WORLAR. EXERS
BUR FE R ROMER , AMIX HHERR AT T ™ 08

R BBRENSEBR, ERN-BERREL

BHE—FHEANE, AREX BRI XM FEE
ARSI EPRR T RE S . AW EER
BAFFHRET SN B, S HERITR,
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