1000-8825/2001/12(09)1420-03 (©)2001 Journal of Software $ & % Vol. 12, No. ¢

RXBRELEEE

(AL T K% AshEH R, B JE 710072)
E-mail ; dlzhou@263. net

http://www. nwpu. edu. cn

RE: AEZRAQRIHN B ERFT . EBRLERERA P A AN RE T - HAT KA HELAER
RUFRBXKBERA DML T . RFETRAANTESNARL L AL AT HEEL, At XL
TRE-HEALEEG BB AR DL T ROBEAALLENRGFT AL ERF B bt EH
AR E .

S, B W R R AR S

HEESES. TP M ARIRE . A

B RAY R AR — N AMRR I ENE. K HYRIE B EMEG SR E. AT HiR
MERMBRFHRNGE. MALREGIN T - DEF BN T 268, CA % SRR M
ERFEEEEDD T Pun LB R P E — S8 T NS AIRER, 5 £ 5 A R
ERH ST TR TAE R T 2R TR I

TEACH BATR T — b B TR B -6 A4 A 5 o 0 0 O K49 TR T 1 1 3 I R B
BT RV B R T B PR B R B 1SR LA I 2 B R B

1 EXBERR

1.1 KE.BEBE—#&
AXHPRETHEEAMBEETERARERTEF.
glm,m)=A4Ff{msnd— flm+1,0)—flm—1.2)—flmn+1)— flmmn—1}. (D
Xof B AT IH — 4L 433
GGnan) —INT(gmn) XL/ gea) T1. (2)
Hop INT R EER g NRABIEE, L RN — MBS EM. A CH L =64,
BT I R IR (B 25 8 0~ 255 Z M BB %, B AL AHTH b A,
L2 HHRERE-HEEEER
AR SR8 ] R E- B I S A R B T & o3 R IR — R FOnyn) FII — 5 B0 S
Glnan) B FIHRIAE F Gran) =i 1 GGnond = B8 S0

» WCR B 2000-06-26 B AR 2001-04-18

EETH, HEH HHEMTEAA R H A O SRR SR ([2000]1)

B BBEA5—). B WIS A W, EER RO PR T S BRI, B EK AL B,
HEWLAESE TEMRAUR SSRGS EE A SR BREA CIHA BRER MERESAE, A (10—,
BOTAITHAHE S LE S R I WE R 8 (G, BB . S ama, MER 37— B, LA ¥
B4R, EE A I S R D PP R R R e AR,

© HIEERES AT hip:/ www. jos. org. cn



R ¥ R AN EELE R ' 1421

VEBERRRTEGTAMEEANERZ PR EKEMBE(FENEPHEXERE. KE-
BEZAREESHE2TERASRIKESHENM GG, ANGAE TEHRAS5HESRE
BZEEREKER.

ERBEMER BEEN j M B FRERY

p,-,—=c,—,-/( 2 Zc,,) . (3
1.3 BROXEH
— BB AL R — A LX LR R C= [y Joxr. WA 1 FrR ML AR 4 SRR,

P80 BB Cs ) A o EL 99 0 R 6 A T 90 38 00 6 B (107 o+ £
3t A SEREBEAY A B BR LB A, B,C,D. B4 & FHI A B a5
PO B 4R e, PRI (2 05, 7B B 4 K e
HURRAS. B R A R B DRRER Roh o

2B BFH—ITE 4 iR BTYER BT H%MNH Feg1 Quadrants of co-occurrence

matrix

BEH. RRCHK ,ER i RTERM | BTHGHEBHRE. Bl A ERR SR
HE BMCRBHE SR, ’ |
Py= E L_j piys Pe= § iEl bije (1)
R DR C QRPN AR,
ph=Ei=c,/ Z L;lcz,-, pf;=%=c.,/§] Li)c (5
S S8 6 5 K o o

s Ll L—1 L'—1
H'E'l-y(s,t):(H(E/O)+H(E/B))/2:—%{ >0 2 phlogpit D1 D) pllogipG). (6)
=0 j=t+1 i=s+tlj=t+1
BEREREG +HFRER.
(s",t")=Arg{ max HE,(s,t) ). €D

0=ls<IL—1, 0L —1

2 TRGERESWH

B R Lena B, K/ 256256,75 256 KR, BA MBI A TR M F ik — 4
Wi #y Kapur 7735 48 i) Abutaleb J7 BT THH H S, DMEHLER. (F A RNE 2 Fin, B
t FRBE.

(a) Input image (b) Our method (c) Kapur’s method (d) Abutaleb’s method
(t=94) (t=109) (t=61)
(a) JRf5 Bl & (b) ALK & (c) Kapur F (d) Abutaleb K&
(t=194) (=109 (t=81)
Fig. 2 Experimental results
B2 KRR

© HIEERES AT hip:/ www. jos. org. cn



1422 Journal of Seftware $HFI  2001,12(9)

MOTRERTR. A TAXREMFEEAATERNKERSS, XA FERe#ERE.
Bl 51 SR T Kapur 8% BBk B0 K (LA E G0 Abutaleb 77 1 % — 4
WHEMRRER, M ANERERE FL0M%EEL.

R {0 5 280 3 B R A (L A e PR B84 5 L b A W [ B W — 1 O ok, T AL A R LR
RN P OUAEENERNE RBXZHRERSHARAEFENERART LS. R, LEE 2
EREHME RN IRRETEREE 7 BT — M B & B G E ARS8 04
PR AXREWHERMSEEREEN - HEEL.

References .

{1] Sahoo, P.K., Soltanti. 8., Wong, A.K.C. , ez al. A survey of the thresholding technigues. Computer Vision, Graphics,
and Image Processing, 1986,41(2):233~260. .

[2] Pal. N.R., Pal, 8. K. A review of image scgmentation technigues. Pattern Recognition, 1993,26(9) 1277 ~1294.

[3] Pur, T. A new methed for gray-tevel picture thresholding using the entropy of the histogram. Signal Processing, 1980,2
(23:223~237.

(4] Pun. T. Emmlpic thresholding: a new approach. Computer Vision, Graphies, and Image Processing, 1981.16(2), 210~
239.

[53 Kapur, J.N., Salioo. P. K., Wong. A. K. C. A new method [or gray-ievel picture thresholding using the entropy of the his-
togram. Computer Vision, Graphics, and lmage Processing, 1985,29(3) 273~ 285,

[6] Abutalel, A.S. Automatic thresholding of gray level picturcs using two-dimensional entropies. Pattern Recognition, 1989,
47(1) ;22 ~32.

[7] Pal. N.R., Pal, S, K. Entropic thresholding. Signal Processing, 1989,16(2):97~108.

[8] Hong, Ji-guang. Gray level-gradient co-accurrence matrix texture analysis method. Acta Automatica Sinica, 1984,1001).22

~~25 Cin Chinese),

Bt R 3T 5 58 S
(81 MMt JE-BEAEF A LA 07 07 26 B BT AL 2R, 1984,1001) 22~ 25,
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Abstract; Thresholding is an important form of image segmentation and is used in image pracessing and recog-
nition for many applications. In this paper, an automatic approach for threshoiding based on gray-level gradicnt co-
occurrence matrix madel and the maximum entropy principles is proposed. This method utilizes the information of
both gray level and gradient in an image. In this approach. the threshald vector is sclected through evaluating two-
dimensional entropies based on the gray-level gradient co-occurrence matrix and maximizing the edge region en-
tropies. It is found that the proposed approach performs better than other 21} entropy methods.
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