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An Inversion Method of Retrieval of Vegetation Coverage
in a Hilly Area Based on Spectral Normalization

HU Tieshuang, DUAN Li, JIANG Liangqun, WANG Jie"

( College of Land and Resources, China West Normal University, Nanchong 637009, Sichuan China)

Abstract. Because of the fixed spatial resolution in remote sensing images, there is usually a technical issue of
decomposing mixed pixels, which comprise both vegetation element and other endmember fractions, degrading
interpretation of vegetation coverage by image inversion analysis. By applications to Sentinel 2A remote sensing
images, in this study it proposed a spectrum mixture analysis method based on spectral normalization in order to
compromise the intra-class spectrum variability of vegetation and pixel mixing with other ground objects. Firstly,
endmember matrix and remote sensing images were normalized to reduce spectrum variability of vegetation. Then, it
applied three unmixed algorithms, full constrained least squares unmixing ( FCLSU ), partial constrained least
squares unmixing ( CLSU) and extended linear mixed model (ELMM) to quantitatively analyze the mixed state of
vegetation with other ground objects. To verify the accuracy of our proposed unmixing algorithm, the classification
of vegetation coverage obtained by UAV high-resolution images was referred as control group, and their accuracy
before and after the normalization was carefully compared for accuracy evaluation. It found that before spectrum
were normalized, the R and RMSE of ELMM and CLSU were both close to 0.903 and 0.353, and the two values
from FCLSU were 0. 869 and 0.434, whereas after the normalization, the R and RMSE of the three algorithms were
updated to 0. 91 and 0. 2. The study suggested that after normalization of endmember and images the spectrum
variability was considerably reduced by the three algorithms, with a great improvement in unmixing accuracy, and
the inversion results of vegetation coverage in Sichuan hilly region was verified by field survey. ELMM and FCLSU
had the highest accuracy, and ELMM was the best for its promotion in operational efficiency. This research would

provide a substantial reference for pixel unmixing technology in the application of remote sense science to practices.

Key words; vegetation coverage fraction; Sentinel 2A image; endmember variability; spectrum normalization ;

spectral mixture analysis



