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Application of Multivariate Alteration Detection to

Change Detection in Multi-spectral Imagery

Chih-Hsien Hung  Kun-Shan Chen?

ABSTRACT

When detecting changes in panchromatic images taken at different points in time, it is
customary to analyze the difference between two images. Areas with little or no change have zero
or low absolute values, and areas with large changes have large absolute values in the difference
image. If image data gives more than two channels, it is difficult to visualize changes in all
channels simultaneously. To solve this problem and to collect information on change, linear
transformations of the image data can be considered. Traditionally, we make linear transformation
by using principal component analysis via the covariance matrix of difference between two images.
In this study, we perform linear transformation by applying multivariate alteration detection (MAD)
by cross-matrix between two images. The property of the multivariate alteration detection
transformation is the linear scale invariance. So, if we use MAD, preprocessing by linear
radiometric normalization is superfluous. To detect the change areas by Chi-Square test, and the
major changes is directly related to target changes, not seasonal or atmospheric effects. Results
verify the effectiveness of the MAD method for change detection of multi spectral images.

Key Words: change detection, principal component analysis, canonical correlation analysis
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