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Development of Multipoint Solar Radiation Intensity Measuring System
Based on Analysis of Camera Images
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Abstract

In recent years PV systems attract an attention as countermeasures against environmental problems. A wide

range of solar radiation intensity measurements is desirable for the operation of a large scale PV system. It is

difficult to measure solar radiation intensity in wide area using pyranometers. The authors have proposed the solar

radiation intensity measuring method by analyzing camera images. This paper proposes a solar radiation intensity

measurement system at multiple points based on camera image analysis. The estimation of solar radiation intensity

model used in this system is created by analyzing one point on the PV module. This system consists of a web

camera and a personal computer. Three points in the camera image are analyzed to verify the availability of the

developed system. The solar radiation intensity measured by the developed system is coincident with the measured

value.
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(a) Arrangement of a camera, a pyranometer and

a target point.
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(b) Example of an acquired image.
(b)  EUFFEI D]
Fig. 1 Experiment environment.
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Fig. 2 Correlation diagram between solar radiation
intensity and HSV values (Oct. 8, 2014)
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Table 1 Average values of correlation
coefficients (Oct. 2014).
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Hue Saturation Value

0.3693 —0.1893 0.9231
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Fig. 3 Conceptual diagram of multipoint solar

Camera

radiation intensity measuring system.
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Fig. 4 GUI of developed system.
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Fig. 5 Flow chart of developed system.
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Fig. 6 Measurement points.
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Fig. 7 Results of estimated solar radiation

intensity using developed system
(Nov. 27, 2014).
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