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Abstract: The non-vertical structure in traditional mounting rack of a slant axis astronomical telescope
may cause an image field rotation, which will effect the pointing and tracking of the telescope. There
fore, a mounting rack with a slant axis of 45° is developed. By selecting the sun as the tracking target,
a hardware driving control system for the mounting rack is designed. Capturing the target by a camera
in real time, the system uses Digital Signal Processors(DSPs) here for analyzing exactly the centroid
position of target image and decouples the deviation between the two directions by image despun
scheme. Combined the fuzzy control and neural network, a self-adaptive fuzzy PID approach with a
single neuron is proposed for regulating the position errors of the slant and azimuth respectively to
achieve tracking and positioning. The experimental results show that the horizontal and slant axis
azimuth tracking bias errors are within 2 pixels, and the average tracking error is 0. 123 2° for the
horizontal orientation and 0. 155 3° for the vertical direction respectively. Experimental results indicate

that the driving system is very robust. It solves the control problem caused by image rotations and can
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meet the precision requirement.

Key words: astronomical telescope; mount; slant axis; Digital Signal Processor(DSP); single neuron

adaptive fuzzy PID
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Fig. 1 Block diagram of mounting rack control system
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Fig. 2 Framework of telescope mounting rack
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Fig. 3 Target information acquisition
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Tab. 2 Measuring results of tracking experiment (°)

IR R KPRl Al ARV Al KTl 22 ARl g 22

1 5. 088 5.162 0.088 0.162
2 5. 187 5. 274 0.187 0.274
3 5. 065 5. 157 0. 065 0.157
4 5.092 5.263 0.092 0.263
5 5. 213 5. 137 0.213 0.137
6 5. 143 5. 054 0.143 0.054
7 5. 164 5. 087 0.164 0.087
8 5. 068 5.121 0.068 0.121
9 5.039 5.182 0.039 0.182
10 5.173 5. 116 0.173 0.116
H(H 5.1232 5.1553 0.1232  0.1553
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