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Abstract — Results of the recognition of multi-spectral
satellite data by means of a statistical automated
classification algorithm (SACA) are presented. The

algorithm 1is based on the approximation of an unknown
probability density function for a given set of
observations by a mixture of multi-dimensional normal
distributions. For a given number of mixture components,
optimal estimates for unknown parameters are found by the
Day — Shlezinger algorithm as one of the solutions of the
set of likelihood equations that maximize the likelihood
function. Optimal number of classes 1is determined by the
step-by-step checking of two complex statistical
hypotheses. The classification of a given set of
observations is performed by applying the bayesian rule.
To reduce the computational cost of the SACA, a
preliminary analysis of the structure of the set under
investigation is carried out, which provides rough
estimates for the number of <classes and their basic
characteristics. Results of automatic classification of
the main types of clouds and underlying surface are
described.

INTRODUCTION

The data on clouds and thermal characteristics of
the Earth's atmosphere and surface are widely
used both in synoptical practice and 1in models
employed 1n weather forecast and analysis.
Therefore, the development of automated methods
for recognition of various types of clouds 1s a



topical problem. Data obtained from measurements
by high-resolution radiometers aboard
geostationary satellites 1is one of the most
promising 1information sources. The large amounts
of information received from satellites and the
need for fast processing make 1t necessary to
apply mathematical methods of pattern recognition
to satellite data most promising.

The first experiments on automated recognition of
satellite 1images based on previousli acquired
data on various types of clouds under different
geographic conditions and attempts to use them as
reference data have shown that methods of data
processing need further refinement (see [1 — 3]).
The approach Dbased on studies of multispectral
data on radiative transfer 1n clouds with
different properties and on the threshold
classification of clouds did not lead to the
development of highly efficient automated
recognition techniques [4, 5]. Application of
statistical automated <classification algorithms
to this problem has a number of advantages and
improves the efficiency of recognition to 75 —
80% (see [6, 7]). For this reason, this approach
was chosen for deciphering the parts of images
containing relatively small areas occupied by
frontal clouds. We tested the statistical
algorithm of automated classification based on
the approximation of an unknown probability
density function for a given set of observations
by a mixture of multidimensional normal
distributions with different vectors of mean
values and equal covariance matrices.

1. RECOGNITION ALGORITHM

2. RECOGNITION OF OBJECTS BASED ON MEMEOROLOGICAL
SATELLITE DATA
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