8 5 Vol. 8, No. 5
2004 9 JOURNAL OF REMOTE SENSING Sep. , 2004

. 1007-4619 (2004) 05-045 1-07

BN A kB2

(1 () . 257061; 2 . 430079)
3 3 M 3
TP79 : A
( )
, X
Y k
(-3 M
, , X Y
s o Al n (43
Nielsen
, . (Multivariate Alteration Detection, MAD),
EM ( Expectation M aximization) NOAA/AVHRR  Landsat MSS
[3]
AVHRR

[4]

” ’

Var(X—Y) = Var(X) + Var(Y) — 2Cov( X, Y)

2 X, Y , , X Y
2 2 2
2
. 2003-03-17; : 2003-12-03
“973” ( :2003CB415205) ( : 99088) .
(1972— ), , s s R R NS

R 5



, p(X/w1), p(X/®2), p(wi), p

(@)
EM

1>,

452
[4 . ,
MAD EM plwi), p
[X} L g (wy) p(X/wy), p( X/ o)
Y (1) p(X/ 1), p( X/ ) ,
M= dlx— BTY W) ty
X Y G% ° 5 an
Ja P . ) *
VW{aTX}:VW{BTY}: :
1 Var | M) X oy plex)p'(X (i j)/ o)
! . .
(Caronical Variate, CV), P () = ALEM pl(,X(” ) (3)
, M
MAD
T T pt(wk)pt(X(i>j)/(‘)k) L.
aX oY T X(i,j)
| _ XM p(X(i,j))
o« B P o) pl(X(i, j)/ o)
. X(ij)eM pt(X(l}j))
’ (4)
XDc 9
s ! 0¢ i,7)/
>, BLwp XOLDI )y )
(G%{)rH: X(i, )JEM P(X(lyl))
X1, X> t, t2 Plo)p'(X(i,j)/ ax)
X M x(iem p(Xx(i,j))
. M X1, X2 (5)
( Difference Image) . k=1,2, totl
M P I’J
o ) ol ). X(1j) Lo
w(’,
p(X/ o)  p(X/an)
Wy, Wy p( wl), P( wy)
’ L(0) = Inp(Xp | 0) »
) s s 6
p(X) 0= {p(w), p(w), t, I, of 03)
, w,
p(X) = p(X/ o) ° p(w) +p(X/an) ° p(wy)
(2) ° ’ @1
S o AY) T

Ti= Mp(1— «)
TzZMD(1+ Ol) (7)
Mp = [max{ Xp} —min{Xp}] /2



453

5
Mv  h(x) L h(x) , 1996
.81
Ty , 82 T 197 5700m,
0< a<" 1 My , oo
. ; 5
S1 S2 wi, w2 , 12000 ; 5 ,
, 1996 —1999 :
, Xp X(i,j)
wk(k - 1> 2)7 :
o =arg max {p(/X(i,j)))
. N ( 1— 4, My, Ma, M5
=arg  max {p(wi)p(X(i,j)/ )} (8)
i 12
wm W, TO
, ( 6);
X : 46.5,
plw)  p(X/wy) (9) 7.
plor)  p(X/w) 6 ,
’ ( ) ’
, ) (7,
( ) ,
8 2000 10
2
1 ) A xT 50 000 , 7 8
P = ﬁwﬁ"p{ 2{ o ] }
k=12, s
ploor _ Jaf[x—l® [x—m|’ / :
plw)or P 2 02 o1
(61— 03) To+2( tho3— thot) To+ 5ol ,
22 2 2 G_ZM} — 1125, /
M o5+ 261621n|: o1p( an) 0 (10) N
To s 46.5 1036
: , 90. 2%, K
Xo=Tp  Xp€w (1) 0. 85. ,
XDGwlo



454 8

Fig 2 Image of MAD varate component M»

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



455

3 M

Fig 4 Image of MAD variate component My
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Fig 5 RGB composition image with MAD
components 1, 2 and 3
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Fig 6 Image before pocessng of threshold Fig 8  Ichnography of Dorgying city

1
Table 1 The result of validation

/% /%
1016 109 1125 90 3 9.7
128 1195 1323 90 3 9.7
1144 1304 2448
/% 88.8 91 6
/% 11.2 ] 4
=90 % k=10 85
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Determination of Threshold in Change Detection Based on Canonical
Correlation Analysis

SHENG Hui"?, LIAO Ming-sheng?, ZHANG Li?
(1. ollege of Geo-resources and Infomation, University of Petroleum ( East China), Shandong, Dongying 257061, China;
2. LIESMARS, Wuhan Unwersity, Wuhan, Hubei 430079, China)

Abstract: In the past few years, there has been a growing interest in the development of automatic change detection techniques
for the analysis of multi-tempomal remote sensing images. This paper intoduces a method for multivariate change detection, which
is based on the canonical correlation analysis and the orthogonal transfommation. Differing fran traditional multivanate change
detection schemes such as the principal component analysis (PCA), this method takes two -registered multivariate or multi-
spectial satellite images covering the same geographic area typically acquired at different times as a whole random sample, and
transfoms two sets of randam variables into a new set of random varates by using canonical transforation. To overcome the
problem of lacking autamatic techniques for discriminating the changed and unchanged pixels in the difference image, we propose
an autamatic technique based on the Bayes theoty for the analysis of difference image. It assumes that the difference magnitudes
comply with normal distributions. An automatic method for selection of the decision threshold that minimizes the overall change
detection error probability is investigated. To perfom an unsupewised estimation of the statistical temns that characterize these
distributions, an iterative method based on the Fxpectation-Maximization (EM) algorithm is also presented. The experimental
results show the fad that the presented method is exactly creditable and effective in multivariate change detection of remote
sensing satellite data.
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