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Adaptive Optimization of Multiscale Wavelets Transform for Satellite Data Analysis

An adaptive approach to the design of an application oriented utility of wavelets transformation (WT) was
investigated for texture primitives’ derivation. The results present one way in which WT texture can
adaptively and optimally be derived and utilized in geo-spatial data capture from satellite imagery. The
results of the adaptive-optimal approach were utilized to demonstrate the role of WT texture in the
classification of vegetation types and urban land use in very-high resolution QuickBird imagery. In each
case, alternative new algorithm of classification is presented. The results clearly demonstrate the role of WT
derived texture as a significant surrogate in any classification task, more so at very-high spatial resolutions,
in addition to the conventional gray level co-occurrence matrix features and multispectral information. With
respect to change detection, multiscale WT texture is utilized in the
generation of homogenous land cover, through anisotropic diffusion
algorithm, as a means of denoising and aggregating homogenous
forest/non-forest land cover in Landsat TM and ETM+ data sets. To
extract the change information from the smoothened-multiscale
multitemporal data, an optimal-scale selection technique is proposed
followed by a concept of change detection based on logical modeling.
With this concept, only minimal a-posterioriland cover information is
required as opposed to the conventional change detection methods
that demand for a-priori land cover information. This change
detection concept is found to be most robust in rapid change detection
requirements like disasters and situations whereby ground-truth data
are impossible to obtain due to different constraints. In both
applications, the significance of multiscale satellite imagery
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Study of monitoring land use changes and erosion in the highland of Bali, Indonesia
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