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Abstract : This paper presents two methods for automatic estimation of threshold values in
unsupervised change detection of multi-temporal remote sensing images. The proposed methods consist of
two analytical steps. The first step is to compute the parameters of a 3-component Gaussian mixture model
from difference or ratio images. The second step is to determine a threshold value using Bayesian rule for
minimum error. The first method which is an extended version of Bruzzone and Prieto’ method (2000) is
to apply an Expectation-Maximization algorithm for estimation of the parameters of the Gaussian mixture
model. The second method is based on an iterative thresholding algorithm that successively employs
thresholding and estimation of the model parameters. The effectiveness and applicability of the methods
proposed here were illustrated by two experiments and one case study including the synthetic data sets and
KOMPSAT-1 EOC images. The experiments demonstrate that the proposed methods can effectively
estimate the model parameters and the threshold value determined shows the minimum overall error.
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Table 2. Change detection accuracy resulting from two proposed methods in the synthetic data sets. M1 and M2 denote the
EM algorithm based method and the iterative threshold estimation method, respectively.
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Table 3. Comparison of true parameter values and estimates
obtained by the EM algorithm and by the iterative
threshold estimate method for KOMPSAT-1 EOC
images at Daejeon. M1 and M2 denote the EM
algorithm based method and the iterative threshold
estimation method, respectively.

Ml M2 True
(-) change | -30.669 | -30479 | -30.728

Mean nochange | -0502 | -0502 | -0.503

(+) change | 19.075 19284 | 18.90

(-)change | 22311 22231 22701

S. dev. no change 1.099 1.105 1.101

(+)change | 11.902 11969 | 11.823

(-) change 0.003 0.003 0.003

Prior
o no change 0.959 0.962 0.958
PO ) change | 0.038 | 0035 | 0039
()change |\ -4 0o 1430
~no change
Threshold h
NOChANEE | 4 49 4.46
~ (+) change

Table 4. Error matrix of change detection results in the
KOMPSAT-1 EOC images at Daejeon.

Reference

Result no change change sum
no change 239,444 1,095 240,539
change 43 9418 9,461
sum 239,487 10,513 250,000
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Fig. 12. KOMPSAT-1 EOC data sets at Gangneung area and change areas: (a) 2001. 12. 7. image, (b) 2002. 9. 8.
image, (c) change areas with field photos.
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Automatic estimation of threshold values for change detection of multi-femporal remote sensing images

Table 5. Parameter estimates and threshoid values obtained
by the EM algorithm and by the iterative threshold
estimate method for KOMPSAT-1 EOC images at
Gangneung. M1 and M2 denote the EM algorithm
based method and the iterative threshold estimation
method, respectively.

M1 M2
(-) change -37.312 -37.691
Mean no change -0.572 -0.721
(+) change 34.074 34614
(-) change 9.671 9.338
S. dev. no change 8.490 8.139
(+) change 12.863 12.447
(-) change 0.006 0.006
Prior no change 0926 0.924
(4) change 0.068 0.070
-) change
() chang -28.97 -28.22
~ no change
Threshold
no change
21.82 21.11
~ (+) change
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