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Abstract

An intelligent and adaptive method is investigated in this research,
which can be used to enhance the solar image after taken by a digital
photo acquisition device. Due to different weather conditions, the clarity
of the solar image may vary significantly and is difficult to be processed
to obtain accurate solar center, which, in effect, compromises the output
of the solar tracker, a vital module determining the efficiency of a
HCPV power generation unit. Based on iterative procedures, the
proposed method, integrating itself to the image processor in the tracker,
evaluates the estimated image center based on known reference diameter
of the sun and modifies the thresholds in the image isolation steps. The
photo containing the solar image received by the processor goes through
a series of procedures to identify, to isolate, and finally to estimate the
center of the sun in the photo. If the estimated solar parameters,
including HSL factors, diameter, and colors, are off from a set of preset
references over a certain range, the thresholds are adjusted and the
process is repeated. Actual solar images taken from different daytime
sky were evaluated through the designed process and the results are
included and discussed in the report. The image processing time can be
less than half a second and the estimation accuracy can reach to less
than an arc second depending on the number of pixels in the camera.
Also, a set of hardware simulator is built to test the integration of the
processor with the tracking mechanism for predicting any problem or

consideration in the real-world operation.
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