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Correction Method of Tracking Error for Astronomical Telescope
Using Recursive Least Square Method
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Abstract: In this paper, we propose a correction method for astronomical telescope using recursive least square method. There are
two ways to move a telescope : equatorial operation and altazimuth operation. We must align polar axis of a equatorial telescope with
the north celestial pole and adjust the horizontal axis of a altazimuth telescope exactly to match the celestial coordinate system with
the telescope coordinate system. This process needs time and expertise. We can skip existing process and correct a tracking error
easily by deriving the relationship of the celestial coordinate system and the telescope coordinate system using the proposed
correction method. We obtain the coordinate of a celestial body in the celestial coordinate system and the telescope coordinate system
and derive a transformation matrix through the obtained coordinate. We use recursive least square method to estimate the unknown
parameters of a transformation matrix. Finally, we implement a telescope control system using a microprocessor and verify the
performance of the correction method. Through an experiment, we show the validity of the proposed correction method.
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Fig. 1. Conceptual diagram for declination and right ascension.
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Fig. 2. Rotation of a celestial body.
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(a) A side view of coordinate system of a telescope.

z
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(b) A top view of coordinate system of a telescope.
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Fig. 3. Coordinate system of a telescope.
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(a) Schematic diagram.
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Fig. 6. Atelescope equipment.

(b) Picture.
% 6.

(a) ATmegal28 control board. (b) Block diagram of telescope
control system.
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Fig. 7. Atelescope control part.
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(a) A picture taken after three (b) A picture taken after five times

times correct errors. correct errors.
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Fig. 9. Pictures of celestial body using a correction method.
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Fig. 10. Light distribution graphs of celestial body pictures.
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