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Cloud monitoring system using fisheye CCD camera
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Abstract: TA experiment uses the fluorescence detector as telescope to observe cosmic rays. It is necessary to judge the
weather conditions in order to protect the telescope for cosmic ray observation and to make accurate observations.
Therefore, we developed the cloud observation system using the fisheye CCD camera, which can uniformly evaluate
the weather conditions. We have also developed the system that allows cosmic ray observers to know the analysis
results in real time. It is expected that this system can assist in observations.
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(a) Overall view of the TA site (b) In the BRM station, Twelve FDs are stored. When not
in use, the shutters are closed to protect the telescope.

Fig.1 TA experiment to observe ultra-high energy cosmic rays



Fig.2 The cloud observation system takes a picture of the night sky every minute.
The CCD camera and fisheye lens are housed in the housing dome and acrylic cover.
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(a) Clear (2012/10/22 10:00) (b) Partly cloudy (2012/10/22 11:35) (c) Overcast (2012/10/22 12:15)
Fig.3 example of night condition
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(a) Clear (2012/10/22 10:00) (b) Partly cloudy (2012/10/22 11:35)

Fig.4 Comparison result of star candidates in the catalog and CCD images in each night condition.

(¢) Overcast (2012/10/22 12:15)

The solid circles show the positions of the matched catalogs, and the dotted circles show the positions of

the unmatched catalogs.

(a) Clear (2012/10/22 10:00) (b) Partly cloudy (2012/10/22 11:35)

Fig.5 The image in Fig. 4 was divided into nine regions and the results quantified using Eq. (1).

The number in each area represents the match rate.
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(c) Overcast (2012/10/22 12:15)

R
Num: Num. of matched stars
N¢: Num. of expected stars
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Fig.6 Time variation of the ratio of matched stars in a day.

(elevation angle of 30 degree or more)
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Fig.7 live Information HTML Page of local weather.

From the top, the image taken, the ratio of matched in each area,

and the time variation of the ratio of matched stars are displayed.

From left to right, results of weather judgment for LR, BR, and CLF are displayed.
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