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Development of an automatic procedure to make a log of a sky condition from

successive images of night sky.
#Satoshi Ishii,Hidehiko Suzuld’,Nozomu Nishitan
(IMeiji Univ., ?Meiji univ., ®ISEE, Nagoya Univ.

For optical observations from ground, it is important to precisely know a temporal and spatial distribution of clouds to
judge the data quality. In this study, we developed an automatic procedure to make a log of the sky condition (distribution
of lower clouds which obstacle signals from upper sky) from successive images of night sky. Since the field of view (FOV)
of photometers and spectrometers tends to be narrow, it is difficult to distinguish the actual fluctuations in signals from the
occultation effect by the lower clouds. Thus, a sky condition is often checked by an image data acquired by collocated imagers
for nocturnal luminous phenomena such as aurora and airglow. However, it costs too much by means of time and effort to
manually check huge data set. Moreover, a criterion to judge a sky condition highly depends on an inspector. If an outstanding
method to judge a condition of night sky by using image data taken by a fixed imager is established, it is useful to extract valid
data from huge data set and be a powerful tool for statistical analysis with long-term data. Unlike daytime, night sky images
have poor color contrast between clear and cloudy areas. It means that a method using color information is difficult to be
applied. Therefore, we have developed a method to determine the spatial and temporal distribution of clear sky using stars. In
ground based image observations, the elevation and azimuth angle of the FOV are fixed. If the information for an observation
situation (latitude, longitude, and observation time) is known, the positions of stars in the FOV can be estimated from the star
chart (star positions in an equatorial coordinate system). Then, it is possible to determine the presence or absence of clouds
from night sky images, by checking presence of a star image in predicted area. Since star images present in almost whole sky,
a spatial distribution of cloud can be determined with a resolution corresponding to mean angular distance between available
stars. In this talk, we present the method to automatically make a log of a sky condition from successive images of night sky.
We also show initial result of this method obtained by applying the procedure to images of night sky acquired by an imager
operating to monitor the SuperDARN radar system in Rikubetsu, Hokkaido. Comparison between results by our method and
results based on a manual inspection is also performed to shows robustness and effectiveness of the developed method.
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