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Abstract
(BRDF) and absorbing the advantages of other models, a six-parameter model of BRDF is proposed. The model., with

By modifying five-parameter semiempirical model of bidirectional reflectance distribution function

simpler expression and better fitting effect, satisfies both reciprocity and energy conservation properties of BRDF,
which enables the model to be practical. Simulated annealing algorithm is carried out on the statistical modeling of the
BRDF of different samples, the corresponding model parameter values and deviation are obtained, the results verify
the correctness of the model. According to the samples with weak scattering, which is especially suitable for this
model, the diffuse component of the model has better fitting effect than that of the five-parameter model, and its total
accuracy is slightly higher than that of the five-parameter model. Finally, to show the BRDF of the target samples
visually, three-dimensional BRDF maps at differently incident angles are given.
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Fig. 1 Diagram showing the microgeometric

model of BRDF
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Fig. 2 BRDF experimental data and fitting result of khaki painted plate. (a) Fitting curve at the incident angle of 0°; (b)

fitting curve at the incident angle of 10°; (c¢) fitting curve at the incident angle of 30°; (d) 3D BRDF map at the

incident angle of 0°; (e) 3D BRDF map at the incident angle of 10°; (f) 3D BRDF map at the incident angle of 30°
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Table 1 Comparison of six-parameter model and five-parameter model

Error Error
Samples ky, k. b a Ry c Scattering  with six  with five
parameters parameters
Khaki
) 0. 2545 21.8031 —27.5721 0.6705 0. 3676 1. 2000 Weak 0.0115 0.0121
painted plate
Yellow
) 0.1932 11.8999 —39.5679  0.8295 0.3723 0.0420 Weak 0.0034 0.0045
painted plate
White )
49. 3261 0.1020 —35.4609 0. 6465 0. 6268 0. 2415 Strong Fit badly

painted plate
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