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Sub-pixel Mapping of Remete Sensing Images Based
on Cellular Automata Model
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Huazhong University of Science Technology, Wuhan 430074)

Abstract Traditional hard classification of remote sensing images has been proved to be inaccurate due to the presence of
mixed pixels in images. Even though the composition of these pixels for different classes can be estimated with pixel
unmixing model the output provides no indication of how such classes are distributed spatially within these pixels. Sub-pixel
mapping is a technique designed to obtain the spatial distribution of these classes in these pixels with information contained
in mixed pixels. A newly Cellular Automata model was proposed to solve the problem of sub-pixel mapping with the
assumption of spatial dependence. The model was tested on both synthetic and real images, and the result shows that this
Cellular Automata model is a simple and efficient method to solve the sub-pixel mapping problem.
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Fig. 1 A raster grid of 3 x3 coarse pixels, each divided into

5 x5 sub-pixels (adapted from Verhoeye'*’)
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Fig.2 Antificial image and classification results
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Tab.1 The accuracy statistic of the classification result
with MLC and CA

BBE LB
MLC CA MLC CA
K&Z¥ 0.946 0.995 0.721 0.862
PCC(%)  98.0 99.8 80.5 91.2
PCC'(%)  70.6 97.1 75.2 88.8
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Tab.2 Confusion matrix of MLC classification result
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ER# 0.63  16.66 1.33 0.12  84.52
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Tab.3 Confusion matrix of CA classification result
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Hht 0.84  0.34 5.82  89.08 0.19
ERH 0.11 3.28 0.28 0.05  92.37
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