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Parameter fitting method of BRDF model based on generalized inverse matrix

ZHAO Jiale', ZHOU Bing', WANG Guanglong®, YING Jiaju', WANG Qianghui' , DENG Lei'
(1. Department of Electronic and Optical Engineering, Shijiazhuang Campus, Army Engineering University of PLA, Shijiazhuang
050003, China; 2. Department of Missile Engineering, Shijiazhuang Campus, Army Engineering University of PLA, Shiji-
azhuang 050003, China)

Abstract: In order to improve the efficiency of parameter fitting of binary reflectance distribution function ( BRDF) model
and understand the spectral direction characteristics of ground object more specifically, a method of parameter fitting of BRDF
model based on generalized inverse matrix was proposed. Firstly, the directional characteristics of spectral reflection of ground
objects were analyzed, and then the spectral reflectance of targets in different directions was measured by imaging spectrometer.
The experimental conditions and a priori measurement data were substituted into BRDF model, the generalized inverse matrix
equation was established, and the model parameters of measurement targets were fitted. Using the BRDF model parameters of
fitting the push any particular direction under the condition of spectral reflectance and compared with experimental data. Spectral
angle mapping method was used to measure its similarity and the results showed that the grass and camouflage raincoat fitting
spectrum curve and the measured spectral curve similarity is very high, up to the 0. 1307 and 0. 0896, confirmed the validity of
the parameter fitting method, the ability to verify the generalization of the BRDF model fitting. This method is simple in
principle, fast and effective, and provides reference for other types of BRDF model parameter fitting and subsequent research on
spectral characteristics of ground objects.
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Table 1  Experimental measurement conditions

group time illuminate zenith  view zenith  relative azimuth
count angle/(°) angle/(°) angle/(°)

1 1y 38.5 20 59

2 123 24.3 90 59

3 f 24.6 94 59

4 ty 27.0 120 59

FRAE R i 25, AR A BIRERLA X, ml IR 3
K., FUK,,, MR35 50, 0 2 R,
X2 REZKMNT K, K, HHE

Table 2 Values of K, and K., under different conditions

group count K., Kg&“
1 -1.0722 -0.0341
2 -1.6957 -1.2451
3 -1.7198 -1.2875
4 —-1.8558 —-1.5532

BRI 09 2 BT A 4 T A5 OG54, R
W B e n] DL B, HAA D 449 nm~801 nm, 2y T
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Fig.2 Schematic diagram of experimental principle
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Fig.3 Take grayscale image of the scene
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Table 3 Spectral reflectance data of grassland

band Ry, R, Ry; Ry,
1 0.062 0.008 0.017 0.011
2 0. 056 0.002 0.035 0.002
3 0. 040 0. 001 0.020 0.014
87 0.519 0.415 0.292 0.283
88 0.508 0.408 0.278 0. 285
89 0.512 0. 406 0.299 0. 280

F4 BRI SR ERE

Table 4  Spectral reflectance data of camouflage raincoat

band R, R, R, R,
1 0.103 0. 094 0.076 0. 067
2 0. 100 0.092 0. 095 0.078
3 0.108 0.083 0. 081 0.072
87 0.693 0.643 0. 645 0. 642
88 0. 685 0. 666 0.633 0.661
89 0. 697 0.643 0.632 0. 660
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Table 5 Similarity between fitting and measured target spectral reflectance

curve
grassland camouflage raincoat
SAM 0. 1307 0. 0896
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Fig. 6 Fitting and measured spectral reflectance curves of grassland
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