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Measurements of Image Shifts in the Video of Planets
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Abstract

There are many factors that debase the quality of the astronomical picture with a telescope. In
addition to the optical performance of the telescope, image shifts during the light accumulation that
are caused by the seeing and also the defects of its mechanism give the serious effects to the quality
of the photographic image. In order to invesigate the behavier of a astronomical object in a image
with the telescope (60cm refrecter of Nishi-Harima Astron. Obs.),we use a high-sensitive video-
camera and a image processing system, and measure the positions of the object (the planet Saturn) in
the sequential flames of the video records. From the measurments, we found small image move-

ments of various modes; fluctuations, secular movements and jumping shifts. The most of these
causes come from the incomplete adjustments of the structure and the mechanism of the telescope.
Using the image processing system, we re-produced the improved pictures of the planet in these
image shifts are compensated. These pictures demonstlate that the image shifts during the exposure

give the severe effect to the astronomical picture.
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Fig. 1 Factors of the debasement of astronomical pictures.
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Fig.2. Image shifts at an interval of 5 seconds. a shows the shifts of right ascension, and b, declination. The

unit of ordinate is 1 pixel=2.56 sec. of arc. The unit of abscissa is 1 second.
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Fig.2. (Continued)
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Fig. 3. Image shift at interval of 1/60 second. a shows the shifts of right ascension, while b, declination. the unit

of ordinate is 1 pixel =2.56. That of abscissa is 1 frame interval=1/30 second.
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Fig. 4. The two dimensional distribution of image shifts. The diameters of circles denote the proportions of

frequencies.
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Fig.5. The auto—correlaation of the image shifts in the data of figure 3. The right shows the shifts of declination,

the left, right ascension. The unit of abscissa is 1 frame interval=1/30 second.
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Fig.6. An original frame of the video record (Sat—
urn on 28th August 1992, with the 60cm refrectoer
of Nishi-Harima Astronomical Obserbvatory).

Fig.8. Averageing after the corrections of image
chifte

Fig.7. Averaging of 30 frames.

Fig.9. The enhanced image of figure 8, operated
with a digital filter of Laplacian type.
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