BTHAM WA Hh [ [ G P 2 4R Vol. 7(A), No. 4
2002 4F 4 J Journal of Image and Graphics Apr. 2002

EREEXERILERZG EM BEE L
oA FRE

(o ERE 2 B PRk 23 g 0 SIREIT T A PR A AR 0 I A e 92 kst 100101
Z 1a MRG:

(s SO R, i) (K2 He e HEas, V5% 710049)

W OE RGOS ER RS S SR R, T ER K 2 R A0 A A 1 R T O, A RS & 4k G PR
(1, B AT A% 3ot el R o ) 0 B DA B O S A3 S 2 ) P B A DG ke, e s 1 S B L s R 1 AN o A R 2 i
BT BB 8 BTy, [R) I SLELAG e 58 B0 B Bk R0 52 2% e, 7 A I 2 ) v 1 R R O TR S A A
T A DI RN GV 40 A7 (1) 71:‘[?'-[{,'[5':'?“ TAT PR A R 1 A O (EM) 20 Al A TR AR A 5 AR A1 AT o) ikt Ok
A3 FRAS Z Bk it % BE 43 A, ik EMOEACTE AT Al T o 25 3 BE A A i g KR 2408 AT BRIE S EM SRR HIL
W FH TR Y AR R AT b, I S AR GG v R iR AT T AR, b A AR W, JUx A Ak e i1 X 4 AR
B, S AMERG B K AR B S T R A R ).

XA AR EM HE ORI BEEE

PEZESES: TPTSI XEkARIRED: A XEHS: 1006-8961( 2002) 04-0336-05

Finite Mixture Model and Its EM Clustering Algorithm
for Remote Sensing Data

. 1 [ 2) . 3)
ian—cheng ', ZHOU Cheng-hu', LEUNG Yee , MA Jiang-hong
LUOJ heng g g g
D(LREIS, Institute of Geograp hical Sciences and N atural Resources Research, Chinese A cademy of Sciences, Beijing 100101)
2 ( Department of Geography, the Chinese University of Hong Kong. Hong Kong)
SJ(Clmﬂgrm University, Xi’an 710049)

Abstract Generally. the analyzed results from remote sensing data are uncertain and multisolution, which is
determined by the characteristics of global surface information being multi-dimensional and infinite. T herefore,
remole sensing information has some degree of definite statistical characteristic, but as well as holds the high
randomness and complexity, which generally behaves as mixture density distribution in feature space. In allusion
to the complexity of statistical distribution of remote sensing information, in this study we firstly introduce into the
finite mixture model and its expectation maximization( EM) algorithm for decomposing the mixture distribution
into finite parametric density distributions in order to simulate or approach the whole mixture distribution. By the
model it should be firstly assumed that whole distribution could be separated into infinite parametric density
distributions, then by EM iterative computation the maximum likelihood parameters of each proportional
distribution can be estimated. Furthermore, the finite mixture model and its EM algorithm are extended to
clustering algorithm for remotely sensed data. By the experimental case, the EM clustering algorithm is
synthetically compared with conventional statistical clustering algorithm. The results show that the EM algorithm
has several particular advantages such as self-adaptive decision for clustering number, extensibility of prior—
knowledge integration and free initialization, etc.
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