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CHANGE DETECTION METHOD OF MULTIBAND REMOTE
SENSING IMAGES BASED ON FAST EXPECTATION-
MAXIMIZATION ALGORITHM AND FUZZY FUSION
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(Key Laboratory of Intelligent Perception and Image Understanding of Ministry of Education of China and
Institute of Intelligent Information Processing, Xidian University, Xi’an 710071 ,China)

Abstract: An unsupervised change detection method based on fast expectation-maximization (EM) algorithm and fuzzy fu-
sion for multi-band remote sensing images was proposed. First, fast EM iteration algorithm based on histogram of image
difference in each band was used to obtain the change class threshold and change information. Second, the fuzzy theory and
relationship matrix were adopted to integrate the classification information of all bands, and the final changed and un-
changed map of the bitemporal remote sensing images were obtained. Thus, the change detection image was formed. The
real bitemporal SPOTS and Landsat TM satellite imagery were performed to evaluate the effectiveness of the proposed meth-
od. The results show that the proposed method reduces the processing time and gets better detection effectiveness comparing
with other methods.
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Fig. 1 Dataset used in the experiment (a) image taken in Jan-
uary 2005 (b) image taken in December 2005 (c¢) reference
change map
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Table 1 Detection precision and running time related to
the results based on the EM algorithm and the
proposed fast EM algorithm
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Fig.2 Change detection results (a) change map of band NIR
(b) change map of band R (¢) change map of band G (d) fi-
nal change map obtained by the proposed fuzzy fusion technique
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Fig.3  Un-changed and changed areas (a)un-changed areas of
the pre-temporal image (b)un-changed areas of the post-tempo-
ral image (¢ ) changed areas of the pre-temporal image (d)
changed areas of the post-temporal image
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