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CLOUD CLASSIFICATION FOR NOAA-AVHRR
DATA BY USING A NEURAL NETWORK

Shi Chunxiang Qu Jianhua
( National Satellite Meteorological Center, China M eteorological Administration, Beijing 100081 )

Abstract

Sample database of clouds, land and water was built based on NOAAAVHRR 5- channel data which in
clude more than thirty thousand 8 X 8 pixel samples and more than twenty thousand single pixel samples. T he
five AVHRR channels are in the atmospheric windows which have a little absorptive mass and are rather trans-
parent. They can show characters of detected surface well. Channel 1 (CH1) is in the visible wave range, CH2
in the near infrared wave range, and CH3, CH4, CHS are in the infrared wave range. Theoretical analyses and
experiments show that not only 5— channel data can be used to distinguish clouds, land and water, but also the
difference between channels can do so. For example, CH4— CHS5 can be used to distinguish water particle cloud
and ice particle cloud because the biggest absorption difference between water particle and ice particle is near
12 Bm. On the basis of theoretical analyses and experiments, 80 features were extracted from 5— channel
AVHRR data for 8x 8 pixel samples, which involve spectrum feature, gray feature, channel difference feature,
the gray statistical feature and the gray histogram statistical feature. 20 features were selected by using the dis
tinguishing analysis step— by— step method. Classification experiment of sample database was done by using
neural network method. We designed a neural netw ork model with 20 inputs, 2 hidden layers and 4 outputs(20
—40- 15- 4). More then three thousand samples selected randomly were used to train the neural network
model. T he other independent samples were used to test. And we got atesting accuracy of 79% . Similarly, for
single pixel samples, 20 features including spectrum feature, gray feature and channel difference feature were ex
tracted from 5- channel AVHRR data. Classification experiment of sample database was made by using neural
network method. We designed a neural network model with 20 inputs, 2 hidden layers and 4 outputs(20- 40-
15— 4). More than two thousand samples selected randomly were used to train the neural netw ork model. T he
other independent sam ples were used to test. And we got a testing accuracy of 78%. Some different disposals
were used to 8 X 8 pixel samples database and single pixel sample database.

We designed and wrote AVHRR automatic cloud classification system and software. The inputs of thissys
tem were 5 AVHRR channel data and outputs were classified into gray image and classified color image. Classt

fied image involves cumulonimbus, cumulus congestus, cumulus, cirrus, middle cloud, low cloud and land, water

and unknown pixel.

Key words: AVHRR data, Classification of cloud and surface, Neural netw ork.
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