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A Maximum Likelihood Thresholding Method

Considering the Effect of Mixels

AsanoBu KITAMOTO
R&D DEPARTMENT, NATIONAL CENTER FOR SCIENCE INFORMATION SYSTEMS
3-29-1, Otsuka, Bunkyo-ku, Tokyo 112-8640
+81-3-3942-8590

Abstract The purpose of this paper is to realize a fast image classification method with consid-
ering the effect of mixels by extending maximum likelihood thresholding methods. A “mixel” is
generated from the process of several classes being mixed within a single pixel. Here this paper
hypothesizes that a population of mixels generates a hidden distribution called a “mixel distri-
bution” on the gray-level histogram. Moreover, the discovery of the fact that the moments of
this mixel distribution can be derived analytically leads to the proposition of a new thresholding
method based on the definition of a likelihood criterion that takes the effect of mixels into consid-
eration and the formulation of the algorithm for maximizing the proposed likelihood criterion. The
experiments on scanned imagery and satellite imagery demonstrates that the proposed method is
successful in selecting thresholds on gray-level histogram for better discriminating between peak
and long-tail regions which are presumably produced by mixels. In terms of speed, the proposed
method achieves considerably faster speed than conventional methods.

key words thresholding method, mixel, probabilistic model, mixture density, image classification,
maximum likelihood
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