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Super-resolution mapping of wetland inundation from remote sensing imagery

based on integration of back-propagation neural network and genetic algorithm
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2. Methods

2.1. Concept of SMWI

SMWI aims to obtain the most likely sub-pixel distributions of
wetland inundation within a mixed pixel in such a way that the spatial
dependence is maximized and the original proportion of inundation
is maintained. The input to SMWI is a fraction image of wetland

inundation where every fraction value only represents the proportion
of inundation without specifying the location of inundation. The fraction
image can be obtained by soft classification (Cheng, Varshney, & Arora,
2006; Hu, Xu, Zhang, Wang, & Zhang, 2013; Xu, Watanachaturaporn,
Varshney, & Arora, 2005) of wetland inundation from remote sensing
imagery. SMWI can be considered as the post processing of the soft
classification to obtain more spatial distribution information of wetland
inundation at a sub-pixel scale. Let S represent the scale factor between
a mixed pixel and its sub-pixels in the fraction image. SMWI divides
each mixed pixel into S x S sub-pixels. The basic principle of SMWI is
shown in Fig. 1 which is a simple example with two classes representing
wetland inundation and non-inundation, respectively. The fraction
value in the fraction image represents the proportion of wetland
inundation in a mixed pixel (Fig. 1(a)). Possible sub-pixel distributions
of inundation in the central mixed pixel are shown in Fig. 1(b). Here,
S equals to 3, so 9 sub-pixels in the center mixed pixel are created.
The fraction value in the central mixed pixel is 33.3%, so there are 3
inundation sub-pixels and 6 non-inundation sub-pixels in this mixed
pixel. Because the fraction value only represents the proportion of
inundation without specifying the location of inundation, there are
many different possible sub-pixel inundation distributions in the central
mixed pixel. Fig. 1(c) describes the most likely sub-pixel distributions in
the central mixed pixel according to the spatial dependence assumption
that observations close together are more alike than those that are
further apart (Aplin & Atkinson, 2001; Atkinson, 1997, 2005).
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