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Fig. 9  Error autocorrelation plot of prediction model
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Fig. 10 Input error cross—correlation plot of prediction model
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Abstract  The Antarctic Dome A is known as one of the best astronomical observatories on the planet for its ex—
cellent observational conditions. The temperature in Dome A is —30 ~ =80 “C all year round and the relative hu-
midity is 40% ~80% . The temperature in the Dome A fluctuated greatly so much so that mirror surface of the tele-
scope was easy to frost. Mirror frosting reduced the efficiency and quality of astronomical observations. An intelli-
gent defrosting method was proposed to realize unattended intelligent mirror defrosting the occupation of defrosting
time and the influence of defrosting on mirror surface contrast were reduced the energy consumption of defrosting
was reduced. Firstly the relationship between the environment scientific data and instruments were analyzed and
a predictive model of the mirror state of a telescope was contructed by using nonlinear auto regressive models with
exogenous input ( NARX) time series neural network. Secondly the intelligent defrost simulation system of the
Antarctic telescope was designed to predict the mirror condition in real time and corresponding countermeasures
were taken according to the prediction results. The results show that the method can effectively realize intelligent de—
frosting reduce human intervention save observation time and improve the reliability of telescope operation.

Key words  Antarctic astronomical optical telescope mirror defrost intelligent prediction nonlinear

auto regressive models with exogenous input ( NARX) neural network



