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Abstract: The experimental setup for the measurement of aluminium diffuser’s bidirectional
reflectance distribution function has been established by choosing a proper illuminating and viewing
method. Characteristics of aluminium diffuser’s bidirectional reflectance distribution function under
different situation are studied in experiment. The change trends of bidirectional reflectance
distribution function with wavelength of different surfaces roughness of Al diffusers are different;
after coated with Al+MgF; ,the reflectance increase approximately from 1.5 to 3 times; from 200
to 280 nm, the relative bidirectional reflectance distribution function of Al diffuser does not change
with wavelength, but it increases up to 13 percent while wavelength is longer than 280 nm.
Contour plots resulting from experimental data show the change of aluminium diffuser’s
bidirectional reflectance distribution function with different illuminating angles while viewing
angles are fixed, a fitted empiristic formula in such case is given, its relative accuracy is 2. 4
percent.
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Fig. 1 Definition of bidirectional reflectance

distribution function
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Fig. 2 Shematic diagram of the experimental setup

for BRDF measurement
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Fig. 3 Aluminium diffusers’s surfaces of different

roughness
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Fig. 4 Aluminium diffusers’s BRDF of different surfaces

roughness
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Fig. 5 Increase of BRDF of coated (Al+MF;) aluminium
diffusers
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Fig. 6 Change of relative BRDF with wavelength and

incident angle §,¢9=0°
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Fig. 7 Relative BRDF of aluminium diffuser
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Fig. 8 Relative BRDF of aluminium diffuser (another

sample)
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Fig. 9 Relative BRDF of aluminium diffuser calculated

from fitted formula

Table 1 The fitted result of Al's relative B

Basic function 1 cosp | sing | cos’e | sinfcosg | sin®d | cos’e | sinfcos’g | sin’fcos ¢ | sin®f | Precision
Coefficient a b ¢ d e f g h i j
3 terms 0.350 | 0.610 | 0.013 12%
6 terms 2.209 |—2.495/—1.646| 0.928 | 2.421 |—0.386 5%
10 terms —2.188| 9.690 | 3.359 |—9.279] —9.760 | 0.086 | 2.786 5.611 1.610 |—0.860| 2.4%
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