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Abstract

This paper systematically introduces and implements the method of moments (MoM) for parameter
estimation of a one-dimensional three-component Gaussian mixture model (GMM). We derive the
closed-form expressions of raw moments for single Gaussian components, and by leveraging the
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relationship between the first to eighth raw moments and central moments, we construct eight non-
linear equations with respect to the model parameters. The initial values of the mixture weights are
obtained using a matrix least squares method, and the solutions to the nonlinear system are then
found via the Newton-Raphson iterative method. Finally, we validate the approach using spectral
data of ice, water, snow, and land from the Nam Co region on the Qinghai-Xizang Plateau in western
China. For each estimated material’s mixture probability density function, preliminary classifica-
tion is performed in combination with a distance function. The classification results demonstrate
the effectiveness of the proposed method.
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Figure 1. Mixture model distributions of four reference land-cover types
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Figure 2. Multispectral remote sensing land-cover separation results (Nam Co)
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