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Spectral unmixing is the process of identifying the constituent spectra of the mixed pixel, also called endmembers and computing 
the corresponding proportions or abundances within each pixel in a given image. Many spectral unmixing methods have been 

proposed in the literature based on linear or nonlinear models. The linear model is usually adopted providing that the mixing process 
occurs at the macroscopic level and that photons interact with a single material before reaching the sensor. When those assumptions 
do not hold, more complex nonlinear models are to be used. However, there is no methodology to decide whether the linear or 
nonlinear methods provide more accurate results for particular images. Here we propose to study and identify suitable spatial and 
spectral features in the data in order to robustly choose the most suitable method among linear and nonlinear approaches. Neural 
networks are used to assess the validity of the different features. Different sets of low and high order statistical parameters in both 
the spectral and spatial domains and spectral distances are assessed. To prove the validity of the chosen features, the switch is made 
between the state of the art methods such as the Vertex Component Analysis (VCA) and Fully Constrained Least Square Method 
(FCLS) for the linear models, and the Polynomial Post Nonlinear Mixing Model (PPNMM) and Generalised Bilinear Model (GBM). 
Experiments on both synthetic datasets and real hyperspectral images demonstrated that the proposed method is efficient for solving 
spectral unmixing of hyperspectral images.
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