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A Hybrid Solar Tracking System using Weather Condition Estimates
with a Vision Camera and GPS
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Abstract: It is well known that solar tracking systems can increase the efficiency of exiting solar panels significantly. In this paper, a
hybrid solar tracking system has been developed by using both astronomical estimates from a GPS and the image processing results
of'a camera vision system. A decision making process is also proposed to distinguish current weather conditions using camera images.
Based on the decision making results, the proposed hybrid tracking system switches two tracking control methods. The one control
method is based on astronomical estimates of the current solar position. And the other control method is based on the solar image
processing result. The developed hybrid solar tracking system is implemented on an experimental platform and the performance of

the developed control methods are verified.
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@ Tracking the sun with GPS
@ Judging weather condition by image data
® Tracking the sun with Vision sensor
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Fig. 1. The conceptual diagram of solar tracking system.
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Fig. 2. Developed prototype solar tracking system.
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Fig. 3. Components of sensor module and 2 axis servo module.
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Fig. 4. Decision of the sun acquired by vision image data before 2nd
tracking.
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Fig. 5. Tracking position of sun acquired by vision sensor.
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tracking.
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Fig. 7. Change of position of the sun over time on Sunday.
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Solar movement during the experiment when it is sunny.
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Fig. 9. Change of position of the sun over time on cloudy day.

|

I3 10. 3™ Hg] 224,

Fig. 10. Image of the sky during the experiment when it is cloudy.
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Fig. 11. Flowchart of solar tracking system.
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Table 1. RRS (Residual Sum of Squares) of position on sunny and
cloudy day for one hour.

Cloudy day
17605000

Sunny day
RRS for one hour 7511
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Fig. 12. The appearances of the solar tracker tracking the sun and
the solar image from the camera sensor fixed on the solar
panel.
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