Bk Ba4W B O ¥ WM Vol.1, No.4
19974 11 A JOURNAL OF REMOTE SENSING _ Nov., 1997

E RS EIPEERE N
mXA AEE £ H ETE

(AERENRFBERRE RSO 45T 102600)

B B ZXEERNWRKEEZ LD EEHRE, RRAGE% (MAP) ST, B8 C-¥E N A Osu K
B RHTHRHH, AERET TSN, SHToRREMRE KRR B R, SREFEREH
TARRKERTRGRLZ 5, FHITIHE.

X@ig HEa#H, BRARMT, EMa%, HHE

1 51

M RREMBhEEN N FE, K
BREYY, A4 RSN ERA -ROTESTE
IS4 BB AT R, R MBS R R A K
i, WA, BEMMESAMN, XAHES
PR — R ) 0 2 R T

G=HS) %N (1)
Heh, G EAMMBGESR; SEREESR H(S)E
TR % R SRR X E R N R B,
VB o« FRTBUNIEB S, xF — Fh i o B R
G=S+N EEHSMESR LIS, %X
HEM BRI RR, IEAE RIS LT (9 B S0 HI I TK
i, PEERATICRMEN 3 Rh. MAP M H . BOH O
P B Otsu BUE T 1AM BT 3 5t E TR B W,

2 B

2.1 MAP{HITA*

AR B AR Markov BENLIZ R R At Sy S 0h
R P(S). ARBMERGSET N A
J5 % (MAP) 8% P(S| G) B fh 1H IR, BI SR s {
P(S| G)EBIB A S, il SHS, BN

S= Arg m‘axP(S| G)
Hohs bR, SN T TR+

§= Arg max In (S, G)

= Arg max[in (P(G| 8)) + In (P(S))] @
P(G| S) b4 W RIEEEC K S, G HBRMG, X
TERHME NOER, HETEE HRA N

WHBH. 1996F11H48; WRBRHEM: 199742H25H

gyt gy,

oHYWMBEW . WitE MAPEHFREAE R K
¥, WMBERLR K, EM %%, Hansen Xf
S BERBEIT T R BRI, JFWRER TSN
Derin ¥t A T3S E T E
MAP R RBY, {B 3 £ 5 6 % 1 R o % o #
Markov FEAL & B B S HHAT AT, XFHRE &
BIHE. XCEITEN, KA T Hansen xf 56 HE R
AT T SR 5, Derin 2% 8 A B9 3h MR 7 353
B MAPRE, BELH, HItBEHERUEHE.
HiItEAKXWT.

BRIFER S={S:1<i<N, | <j<N}HK
BER, HKEHEN A, r, CRBEERES, S
G350 A

S =G S, =r) S=AG, NS, =1y}

H SH—NMEHIEHR S, 18 InP(G| S)F InP(S)E
BEBIER, WA T

1
mPSG) =C+ D [m Piil—ﬁ(gij—rl)z]

G NES,

HPCHEBRRUHELXHN—DEE P K
Markov 3% B F B HE %, ZEMAb k= 1,2, HHEM P,
A

Pijk= Rijk' Ci,k C))
3 Copw=PS; =rlS_, ;) Ry=PFP(§ =
rd S )BIEE Gy HRMBERNSHEN G -1, )
MG j-DRAAR, RQ)ATUKRE FERK
Y-

I,=C



268 & I ¥ B! g1 E
. i " cu&—vml;l .
4=Lﬁﬁ;wbw%i?@fﬂo] P+ = /[an VM\ ] (Vi, VK
+ Y th-ﬁgwqy] (5)  HPOFERE KRR, AEMASHRE R
G Desy AREEHENERNT RFiREe, RIGHINE
: FRCAMA A R RYE T R H BIREA ¢ S —
[, = P(S, G) ROFRERLR, BEILEARTH K, Az
oS =G j)iS,=r, 1<i<N}, k=1,2 RERKGH.
j=1,2 -, No TEffiite, SHERME—SEE “
WAEE, SAAE WA E, Hrns o O HERSX

2184y 2Nk, XS AE A R 9 3 AR B R AR
B, HItE&KK, MEXAN, XA EKE Dern
MTEERREB DX N, (D << N) L Al sh R
ELEA, HWEPRAZE B 2°4, YA RK
AL 515 B KRR B R B R 5T

22 M C-HEREY

XE—-MELEHSEHATHRBREME
R, CHIKES G =g, g, -, g} FRAn M
A, HpmMEE g BH m MFIERIF:

g, =8 &2 "5 &)
R LS, A g U—ERFRERTEA
2, XFERY S JEE5 R BT o B2 4 2858 MR R

KEPE R = (7)., 3B r €0, 10, A S r, = 1 A

Sre> 0. BRRAR R KQ<c<n), Bl
k=1

BEPLEEN:
v, [V v v
[ e
v | v v

NTHRBEEMDE, FEMOT BARRPERR D
{8

K&P%=ii@y“&—ﬁw (6)

o1l 2R B BBOEH: o WA T 0 HIBHG r
Mo RERE R LER. BESH e, ¢ ER
AFREe, RWBEBEMIRERE R, BEERA
Wit EREP OB VORMEREMY RKES
R".

o= Sers, ) S
k=1 h=1

Osu(197)MIFEI R W E H KRS T H 5
Tk B S U, A BE B E b AT B
S5 B 7 B b RE BTSSRI A B RLR

W N, N3 RE R B/RKRKEMA,
mmAE%ﬁﬁmTFETum&EEwﬁM

Z i P()

ﬁFﬁﬁ%ﬁﬁm&%ETEm

M=Zer.

A
= > Pi), k=N, -, N,

W51 B H T 0, H

(o, — )y

95 = w(l - w) (7)

R fo BB R/ K BIATEEIH T 0 &R
B,

3 LR

7ER % MAP fli it i AR, AL RE W
HRER. (DETFELRBERN, #ik
HREG, j- HesH, R =
HEH, R,=1-T
LYREG-1, pesp, ¢, =
HEH, C,=1-T
HHE > S THTMHT. QETBEEBRAFHR
Ent, BIHPRBREILBREIRMN N, o)
RSN E R, XMBRRAARERNEY, b
REWE R KRR B E 0. )W iR/ x4y
am%%%mmﬁ WMIoEER, HAEREE X

|r,—r)

H: SNR= , B ER, ESesrBER




% 43

BURE: BRSETELRENER 269

Wi, Rz, MBREE, UERLAR—EHRE
B, XFTEHIFERRBEELT.

B C HET BB EXBR ENHEE T
RAEE R, ZHREe, S, ¢ FX, WRKE
EXEZHR T UBBAF N RBRILR, FRKE
RER., XMERNFAAEL MR REBR
RIS SHF KA

FREER 1, BAHRLWEMEM/ N, BREHR
B, EEXMTERICRA TR KEHEEN
RIEFE AR HEAT K. RGBS A RN RFIES
w, BRRBREFHREYER.

T EERE S MAP fA 1T, B8 C-39E M
Otsu BIfE 4L 3 R4 E ki .

mE 1 FIRESR R 128 x 12810 E, B

K1 wAES

" Fig.1 Inputed image

Kb LA —B, BPASEKE®ES N r = 140,r,
=90, EH EMARHEE Ro, FHHEMN BB
B, Al—HESR, IX—~HERBWT HE#
fia#itE, HP&Fadmsfnily. r=
0.95,¢=2,4=2,£= 0001, ROPIITTEN0,1]
LRIREALE, ERWESTITREMMN 1. xS
MABSERTEEEINREMNMERENES %
MR AE E, DAL D 43 30 10 1R 22 SR PR A 43 1
MR, DR ARERS, ALIRRIREE
R LR E (e 2), B3 Rt ERI TR
A Otsu BI{E, BEBI C-IEA MAP A3t 7 3474
FImHERRET K. HETR, YERIEX
F 58 (0 < 10), 3R E#EEHE B B4 B4
F, [HEEcH#mM, FRILE/D, SHIREREH
WA, HE MAPIT SN, BHEROB N ER
RELFEERLK, XHEH MAPHIHT T EERS
PIFD A 805 B M SO MR MR, T 187 B0 B4 B B 3T
WARE, WTHEMC-HEFE, MBRICRHESR
HR BB A AR AE RS AR AT 408, HM B S5n

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

0.4 ]
0.3
\
W 0.2 A
o /
®
& 01
(1] ’ ]
-0.1

0 10, 2 30 40 50
PRuE R 2

B2 SENRE EREbREE o BKEE
Fig.2 Curve of changing segmentation

error £ with deviation

BEEEAE, NTERHBEMELREG FREL L
R FH, BEolm, BAERG FEWHBAN, B
SEBRBREE, BERMEKBENE LFABE.,
FEHER L Osu &R/, MAP BB K, E3()
AE 1M Lo =20, FHMEMEEHLRF K ERAE

B, E3(b)—(d) 4B K Owsu, A C- 4 {EF

MAPHEM S EIGER, A TREZHEL Y, BT
A, MEFM—KMEKEEBERN O, B—FHK
BEHE R 255,

d)

B3 @Q#EEIMo=20KREMERER, (b)—
(D53 A Otsu BEM, BB C-HEM MAP i 75
EHaHER
Fig.3 (a)Image version of Fig.1 with noise ¢ =
20, (b), (c)and (d) arc segmentation output with
thresholding method by Otsu, fuzzy C-mean method

and MAP estimate method respectively

http://www.cnki.net



270 e B R

2 4f /1%

MARMEHFHEYRENES, §AHTHENEL
B, RERMLEG®ESR, SREARW, THEHRFR
P 3 MR B k. —R R MRS (M), B
MERKENRE G j) AEEE 8 MESRE K
ERHEHFN. 5 —HRPEERE (MF). =%
BT ERFZMHESEFY (CM), EREMNENEREK
BHMESE, REHESKREREENE, WFE
EWABIIERT —MBHE, HREROKEMERDHE
PHIE AR (S PEBM IR, X xHE—F

0. 1

0.08

4 0- 06
g
z 0. 04

0. 02 Z
- U2 /

,ﬁ r/‘l

0 10 20 30 40 50

FHEME
(a)

0 10 20 30 40 50
R
(b)

0. Osrf
0. 06 /(
0: O; , /

0 10 20 30 40 50

wAER R
()

B4 (a)— ()2 B A% M, MF, fil CM Jyik4bE i
B, SERERFERZTHH K
Fig.4 (a), (b) and (c) are cufves of changing image
segmentation error E with deviation after processing
by M, MF and CM methods respectively.

WHCF BB, X E TR R, TR
BERZEM. EXNE 1 MAREE R o bE
PLRRFS, g —HER, X —-AERRPE -
SrAlA N b aEE T i (O 2 ) #AT I E, R
JRXTIEB R G RIT 0 EIE, SEIRE EHRE
EoTAKERILE 4, HHE 4(a)— ()5 Hx R
TP, PEBEMKSETHLES, A
L3R 3 MARIINIERT AR LHNIREE, £
A E 3 RIELN BT 452 A Otsu BI{E, B
C-¥{EM MAP 4 1+77 35 #4745 B HH B M iR 2%
EHN 2R, S13 TS 57 B 45 R 5 IR BRI LR,
AREABAHERE T, HANREWBED, X
FERABEEXHERGFERLAKRE N, B
TARIMUEB T BB RA—HE, EREIREE
MEAREARR. T, E#TEKSBZHRA
AIEM BB T R ITHER T BEN., HH—K
EEME CMITREREN O BERIEAR L Mk
BEFHNTHERGE(AB 4P @), (), RE£
AARAKR., ZFREAEZI P, HEHRERHE
PLAA SRR MRS, 7E4& & L& B M4
By, B A Mkt a s rRsR, m oM
FERAER R R B HTERTY, R

(c) 8(d)
Bs @EENKo =S50 BENERER, (b)—
(d) A%t (a) 6 F P MR B 4L 2R 5 43 51 A Otsu
16, BEM C-BE M MAP Mt r kM A G R
Fig.5 (a) Image version of Fig.1 with noise ¢ =
50, (b), (c) and (d)
respectively with thresholding method by Otsy,
fuzzy C-mean method and MAP estimate method

are segmentation output

after processing by median filter.



% 4 W

WX A% E&AE T REALR A R 271

R RIS EAE R ERCREN, BEE— Nk
B ERRERARDREZNERAT, LA,
HEB G RR M ERLEA MTEEE, MR,
SERBRBMEL, B S5@ZER 1L =50
KB = AR ER, REXNEHAT 2 WHEE
B, B 5(b)— (d)F 5% Osu, BB C-H{H
MAP J5 it E 2 #IG R,

4 & i

SR B £ BE A BT T BEALIE 35 5 S 4 B
FEWE, B E SR LN RE, BisE
HRE Rk, Hp Ll Markov BFEHL G 8L R O L al i)
MAP £ 177 B A SR 0 b, e e
HHEH, Hoat REALYE IS Y P S 5 E 8 B
THAFRILE R, T Otsu ity BB BTS2, X
My EUES Oy E LR, REMENE
R KA M A I, ORIk o T RS B B
IS B LR, AR C-39 (T ¥, RN B S
IREEEAE R AR AR AT B2, R W IAHEMA 2 25
HRE, HAVIRESSBCTRE, 5 E 50K
REEEAITEML, BARMRE. WRERSE
VB ANES,  BMTAEL IR —Rh A B
WRE LU E, (8 TR E IR B 7 5k AL PR
AR, FE45M RN EOBEORRE, B, 4

SR ] 9 4 0 37 3% RS 4 00 i AL TR AR L B
B9, SCeR o B K B 0 IS, 4 E — AR 1Y B B
E B & i E AT 0, AT —
it

2 £ X W

[1] P. K. Sahoo ef al. A Survey of Thresholding Techniques,
Comp. Vision Graphics Image Process. 1988, 41: 233—260.

[2]1 N R.Pal e a.. A Review on Image Segmentation
Techniques. Patt. Recog., 1993, 26(9): 1277—1294.

[317 FE R Hansen, H Elliott. Image Segmentation Using
Simple Markov Feld Models. Comput. Graphics Image
Process., 1982, 20(2): 101—132,

[4] H Derin; H Elliott. Modeling and Segmentation of Noisy
and Textured Images Using Gibbs Random Filelds. [EEE
Trans. on Patt. Anal. Machine Intell., 1987, PAMA-9(1):
39-—55. ‘

[5] J C. Bezdek. Pattern Recognition with Fuzzy Objective
Function Algorithms. Plenum Press, New York, 1981.

{6 1 N Otsu A threshold selection method from gray—level

histogram, I[FEE Trans.
SMC-8: 62—66.

£ & B N

M3, AT 19668 11 A, 19924 3 A H TR /RE
Tl RERARFEEL, HWA2E0, 19954 11 ARLT
AR BMIRY AL, K LEN, BTIRER
W ERPL T, FENEESERLRFLRER
HBh kKB s M H B AL R R SR T R T i AR

Systems  Man Cybernet, 1978,

The Effect of Stochastic Noise on Image Segmentation
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Abstract

In this paper, the segmentation is performed on images, which are obtained by the addition of

stochastic noise, maximum a posterior (MAP) estimate method, fuzzy C-means method and thresholding

method of Otsu.

The analysis with contrast is done on their output, and the curves of changing

segmentation error with standard variance are drawn. Then the same process is carried out on the noisy

images which are filtered with different methods.
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