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Abstract

The accurate analysis of the outside sky conditions is necessary to increase the efficiency of blind

PV system. To conduct the accurate analysis, this paper suggested a method to analyze the sky

condition using a specific image processing technique. While a fisheye lens has a wide field-of-views,

it causes a large distortion to the sky images. Therefore, this paper calculated the exchange ratio of

sky images to consider a lens distortion. As results of the study, there was a difference of 7% to cloud

area ratio F4 and F11. Also, it had a different result depending on the position of the cloud.
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Fig. 1. Appearance of installed photographing
equipment
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Table 1. Sky image correction method according
to the aperture value

F4 F11
Brightness @ -50 Vibrance : 40
Contrast : 50 Saturation : 40
Gamma correction @ 0.8 Shadow : 35
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Fig. 2. Comparison of original sky image(left) and
after correction sky image(right)
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Table 2. Hemisphere surface area and projection
area ratio (4 division circle)

AP,|AP;]AP,
TH T Aol w9 WA | @ g
1st 12.769 12.566 1.016
2nd 41.105 37.699 1.090
Fig. 3. Surface area of the hemisphere and 3rd 87.964 62.832 1.400
projected area (4 division circle) 4th 265.980 37,964 3024

Table 3. Hemisphere surface area and projection
area ratio (8 division circle)

T | el Ayle]| £ WA Sk M) &
1st 492.806 490.874 1.004
2nd 1502.366 1472.621 1.020
3rd 2589.993 2454.369 1.055
4th 3832.706 3436.116 1.115
5th 5365.881 4417.864 1.215
6th 7488.735 5399.611 1.387
7th | 11141.024 6381.359 1.746
Fig. 4. Original, 4 division circle, 8 division circle, Sth 30418.340 7363.106 4131
16 division circle sky image
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Table 4. Hemisphere surface area and projection
area ratio (16 division circle)

T | Rbe] ZEe]| T WA 2k vl &
Ist 122.839 122.718 1.001
2nd 453.976 451.604 1.005
3rd 621.541 613.592 1.013
4th 880.825 859.029 1.025
5th 1151.587 1104.466 1.043
6th 1438.406 1349.903 1.066
7th 1747128 1595.340 1.095
8th 2085.578 1840.777 1.133
9th 2464.775 2086.213 1.181
10th 2901.106 2331.650 1.244
11th 3420.589 2577.087 1.327
12th 4068.146 2822.524 1.441
13th 4930.833 3067.961 1.607
14th 6210.192 3313.398 1.874
15th 8553.781 3558.835 2.404
16th | 21864.560 3804.272 5.747
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Fig. 5. Clouds gathered on the edge and the
center of sky image
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Fig. 6. Original sky image and the corrected
image (F4)
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Fig. 7. Original sky image and the corrected
image (F11)

Joumnal of KIEE, Vol.30, No.l, January 2016



3.2 FEY X0 ME Zit Hin

% 483 TEY AU 58 )

2629} WaskdS wl oF 3%2] o]z} LAYEI T
HhH 5ol 7Rkl 9118 s W] 7HE WA
Hl &2 T7%= 79 A4 2626} vlalste] 51%9]
zfol7} HhAEIATE FEC] $1A]e e A vluE
3 5ol YERRIT

Table 5. Comparison of results according to
position of the clouds
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