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Experimental measurement of spectral BRDF and research of
chromaticity characteristics of silicon solar cell panel
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Abstract: The spectral bidirectional reflectance distribution function (spectral BRDF) of silicon solar cell
panel was measured in the visible spectrum (380 -780 nm). The variation of spectral BRDF with
wavelength and scattering angle was analyzed. The relationship between the bidirectional reflectance factor
in the theory of light scattering and the spectral reflectance factor of colorimetry was obtained by
combining the theories of colorimetry and light scattering, a method was developed for characterizing
chromaticity characteristics of object using the spectral BRDF. Using the lightness index and chromatic
indexes and in CIELAB color system, chromaticity characteristics of target samples was described under
the condition of several incident and scattering directions. The application of spectral BRDF of target
samples in color optics possesses important values in the detection, identification and color reproduction
of target samples.
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Fig.1 Experiment setup of measurement system of spectral BRDF
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Fig.2 Spectral BRDF of silicon solar cell panel
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Tab.1 Color indexes of silicon solar cell panel(De/2°)

6(°) @ (") 6.(°) L a b c X y Y
6 77.40 18.4 -22.2 28.8 0.2958 0.2727 52.20
7 92.58 24.6 -28.1 37.3 0.2957 0.2675 82.04
8 105.43 30.5 -35.2 46.6 0.2931 0.260 8 114.70
9 176.50 16.9 -43.4 46.6 0.2830 0.2809 456.98
10 180 10 230.17 27.5 -59.3 65.4 0.2833 0.276 7 955.68
11 110.33 30.7 -36.7 47.8 0.2918 0.2610 128.93
12 93.61 315 -35.4 47.4 0.2916 0.2533 84.36
13 82.11 25.8 -29.7 39.3 0.2921 0.2580 60.50
14 69.70 19.4 -24.2 31.0 0.2913 0.263 3 40.32
26 58.02 20.4 -21.9 29.9 0.2952 0.258 5 25.98
27 67.34 23.8 -24.0 33.8 0.2980 0.259 3 37.09
28 78.66 27.9 -28.2 39.7 0.297 4 0.2571 54.34
29 88.59 31.2 -31.6 44 .4 0.2970 0.256 3 73.29
30 180 30 98.70 35.2 -38.0 51.8 0.2925 0.2509 96.68
31 214.04 48.8 -79.5 93.3 0.2771 0.2530 779.93
32 171.79 17.1 -47.2 50.2 0.2785 0.2759 424.27
33 147.03 20.3 -29.2 35.6 0.297 1 0.287 6 277.59
34 95.46 40.0 -40.6 57.0 0.2932 0.2431 88.70
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Continuted Tab.1 Color indexes of silicon solar cell panel(Dg/2°)

6.(°) @(°) 6:.(°) L a’ b c X y Y
41 57.18 17.9 -18.7 25.9 0.298 7 0.2670 25.11
42 65.61 20.0 -21.1 29.1 0.298 4 0.266 6 34.83
43 73.06 22.4 -22.5 31.7 0.3005 0.267 3 45.25
44 81.66 235 -23.8 33.4 0.3007 0.2693 59.68
45 180 45 90.06 25.0 -25.2 35.5 0.3011 0.2706 76.43
46 119.24 24.1 -18.47 30.4 0.3130 0.2924 158.46
47 200.87 20.8 -36.0 41.6 0.2955 0.2917 653.44
48 223.23 91.2 -128.6 157.7 0.263 2 0.2152 877.11
49 162.68 16.0 -44.5 47.3 0.2788 0.276 4 365.45
10 57.28 11.9 1.6 12.0 0.3427 0.3234 25.21
10 135 20 43.94 5.2 9.1 10.5 0.356 7 0.3544 13.79
30 23.75 3.9 -0.4 3.9 0.326 6 0.3217 4.02
40 17.28 2.8 0.3 2.8 0.3280 0.326 3 2.36
10 31.05 2.7 4.3 5.1 0.3405 0.3449 6.67
10 9 20 23.71 2.5 2.1 3.3 0.3337 0.3369 4.01
30 19.61 3.8 -4.8 6.1 0.3027 0.296 9 2.89
40 17.81 3.4 -7.7 8.4 0.2843 0.2799 2.48
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PRIk mT LA o R R TR D BRDF 3158 AR RO
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Tab.2 Color indexes of silicon solar cell panel(A/2°)

6.(°) @(°) 0.(°) L a b* cr X y Y
6 77.86 29.4 38.7 48.6 0.4427 0.3784 52.98
7 93.29 36.3 44.0 57.0 0.444 1 0.3748 83.65
8 106.25 42.2 47.0 63.2 0.442 8 0.3706 117.06
9 175.27 41.8 74.8 85.7 0.4237 0.3852 448.32
10 180 10 267.55 41.8 112.3 119.8 0.4130 0.3937 1460.56
11 201.41 49.4 84.5 97.9 0.424 6 0.3838 658.40
12 110.98 42 .9 48.6 64.8 0.441 4 0.3711 131.16
13 94.51 40.7 40.8 57.6 0.443 6 0.3658 86.46
14 82.79 34.8 37.4 51.1 0.4427 0.3689 61.78
26 58.70 27.3 28.8 39.7 0.446 1 0.368 6 26.70
27 68.25 31.9 33.1 46.0 0.449 6 0.368 3 38.31
28 79.71 36.9 37.0 52.3 0.4495 0.366 7 56.17
29 89.75 41.1 40.6 57.8 0.4495 0.3659 75.76
30 180 30 99.81 44.7 42.1 61.4 0.445 3 0.3631 99.51
31 263.83 38.7 94.2 101.8 0.400 6 0.384 3 1403.82
32 213.45 66.1 75.2 100.1 0.4230 0.3674 773.93
33 170.27 39.5 69.5 79.9 0.4194 0.3829 414.06
34 147.24 43.0 71.2 83.2 0.4390 0.3875 278.70
41 57.83 26.7 29.8 40.0 0.448 9 0.3716 25.78
42 66.33 29.9 33.1 44.6 0.448 9 0.3715 35.75
43 73.94 33.5 36.7 49.7 0.4515 0.3713 46.62
44 82.58 36.1 40.6 54.3 0.4511 0.3726 61.38
45 180 45 91.05 38.9 44.5 59.1 0.4514 0.3733 78.59
46 120.64 47.2 65.1 80.4 0.459 4 0.384 3 163.44
47 200.68 53.9 95.0 109.2 0.4371 0.3895 651.78
48 222.97 93.8 49.6 106.1 0.4157 0.3375 874.25
49 161.24 37.8 65.9 76.0 0.4193 0.3826 356.73
17 [ o B FEE S 80 L R RIS AL & b b
3 & it R T RS &M . R R B 7 1 EARRE

S50 ) T A B A L Tt AR A T UL I8 B A
W BRDF, 2B T OG5 WL1a) i 543 A bR H5 bl % < K
FCR A R AR A A A3 B T OGP A R n] i
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A R R , $EH T —FP i 3 % 3% BRDF i
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