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Segmentation of Cloud Images and Identification of Clouds
by Using Run Length Statistics and Fractal Dimension

Suiceya Sasanef and Hipeo Ocawalf

This paper deals with the problem of cloud identification. First of all, a method of re-
gion segmentation for the cloud images is presented. Based on the observations that (1)
the gray levels and shapes of the cloud regions are diverse and complex, although the gray
levels of sky regions are homogeneous, furthermore, (2) the borders of some kinds of
clouds are unclear, the proposed method of region segmentation employs the probabilistic
relaxation operation, where the initial probability given for each pixel is defined as the
function of gray level and gradient magnitude of the pixel. The second part of this paper
describes an effective feature set for identifying three kinds of familiar clouds, i.e., cirrus,
cirrocumulus and cumulus. In the concrete, we propose three kinds of different feature
parameters, i.e., (1) feature parameters based on the directional run length statistics mea-
sured along the direction of gradient, which characterize the texture of clouds, (2) fractal
dimension of the equi-gray-level contours, which characterizes the complexity of shapes,
and (8) mean magnitude of the gradient on the edges of clouds. Then, we show the
effectiveness of these feature parameters experimentally, and finally describe the classifica-
tion procedure based on the feature parameters mentioned above.
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