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Abstract

Various information such as vegetation vigor and coverage affect a pixel of remotely sensed images
observed in vegetation areas. The radiance value of each pixel is changed by differences of vegetation
vigor and coverage. Therefore, considering mixed pixels is necessary for vegetation environmental
assessment using remotely sensed images.

A vegetation measurement model based on the concept of a linear mixture model was proposed,
and an unmixing method that estimates the subpixel cover of each category from mixed pixels was
applied to estimate subpixel vegetation cover with different vigor from the mixed pixels through
laboratory experiment. The unmixing method was found to be effective in estimation of the subpixel
vegetation cover with different vigor from the mixed pixels when the spectral radiance of each cover
type was known before carrying out the method. Furthermore, it was found that the accuracy of the
unmixing method for estimating each category within a pixel of a remotely sensed image depends on
the wavelength range used. If the spectral radiance of an endmember agreed well with that of the
category within a pixel, the coverage of interest was estimated accurately.
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Basic relation among spectral vectors
in n-dimensional vector space.
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Fig. 2. Spectral radiance of each category.
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Fig. 3. Schematic diagram of measurement
system.
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Fig. 4. Results of each coverage estimated by the unmixing method when green leaf and yellow
leaf were covered in the measurement visual field of the spectroradiometer shown in the left side
image.
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Fig. 5. Results of each coverage estimated by the unmixing method when green leaf, yellow leaf or
dead leaf, and soil were covered in the measurement visual field of the spectroradiometer shown

in the left side image.
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Fig. 6. Results of each coverage estimated by the unmixing method when green leaf, dead leaf,
branch, and soil were covered in the measurement visual field of the spectroradiometer shown in

the left side image.
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