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BRDF equivalent test method of typical stereo target

Wang Wei, Li Tie, Hou Yali
(Science and Technology on Electromechanical Dynamic Control Laboratory, Xi'an 710065, China)

Abstract: In view of the existing BRDF tests are for planar targets, not for stereo targets, equivalent test method
was proposed for stereo targets BRDF. By combining different reflectivity coating child-blocks into
corresponding parent-block, stereo target spatial distribution of light scattering was equivalent. BRDF of
axisymmetric cylinder target and its equivalent parent-block were tested by using the BRDF measuring system,
and the curve correlation analysis was completed. The test results show that the BRDF equivalent method can
measure the axisymmetric stereo targets and equivalent BRDF of stereo targets, when incident angle is small, or
less than 30°. BRDF equivalent test method of axisymmetric stereo targets can be realized by founding planar
ones.
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Fig.2 BRDF test system diagram
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Tab.1 List of mixed ratios of 5 different reflective

coatings
Base color Aquf:}ggliment Ei?:rl/}rlrtlili V]\?;tséil/l;i Remarks
Green 0 30 2
Yellow 0.5 30 2
White 1 30 2
Orange 2 30 2
Blue 3 30 2
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Fig.3 Parent-block diagram with different reflectivities
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Fig.4 Test photo of coating parent-block sample
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Fig.7 BRDF test results of blue substrate at 10-40° incident angle

3.2 BEIST{K B4R BRDF fllix

e G TR [ A A Dy R ST A H B R AT I

500
.
450 ¢ &5 I B R A B A2 50 mm, 5 70 mm, 3 1 k47 401k
400 | !l b
2 350/ F U S BAbER, I EORE TR AR . MRS R A 8
2,300} A ﬂ 31 FIE7s
< i n
= 250t o | -
9 ]
E 200 - - & l"'R 85
3 150+ &° L 80
= . 75 —=0°
100 |- l u 70 [ = 10°
65 [ & 20°
0 2 5o - 30
1 1 1 1 1 1 > 45 : < 4(°
-70 -50 -30 -10 10 30 50 70 &p 40|
Zenith angle/(°) :S 35t
301
o
5 0° A4k A 3L BRDF A4 R A E %(5) i
Fig.5 BRDF test results of green substrate at 0° incident angle % 8 I 2 A ; 39 Ty ¥ T ! ..."-\
r = o B h' ek
(5) m,“‘" 441'&;";;;‘_“"*
HBf A KA B R E & B 2, BUR IR E 270 50 30 10 10 30 50 70
Zenith angle/(°)

BRDF i [m1 3 iR E 5 ﬂfﬁ/ﬂw 43 (471 mV)># (423 mV)

>F (384 mV)>H% (319 mV)>ii§ (152 mV),

P 8 0~40° AGHRAIFEMA S /K Hbx BRDF R4 54
Fig.8 BRDF test results of cylinder at 0-40° incident angle

AR W 32 SR 3o B A S S5 R U T A 22 B R

BEM, JETF A A1 10°, 200, 30°F0 400 A & g 33 BAEIMKERT BRDF 534
BRDF {D]Jio /\@[ﬁk %ﬁu@]6 7}5)?/7\‘0 *E*Elg 8{)“'1it %E% ﬁ'*ﬁ Iﬂ)“ﬁﬁﬁﬂ%ﬁﬁ

At 0, A5 AN [ Sz 53 30 0 2 DX I H AR AE il BE B, 25

gzg [ ~ . AR B AR . SFR s K 9 s .
330} [ 3

Z 300 N, tae

ool el

—g 210 + ./ vr—vvv'- *“t:' ._\l

2 180f uTge | ":\R:.

m 150 -_,-' » IRERY, B
204" * Pl N0
90 |¥ e ®
o0f
~70 —50 30 -10 10 30 50 70

Fig.6 BRDF test results of green substrate at 10-40° incident angle
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Fig.11 Comparison of the accuracy of the scattering light intensity test
data between the 0° incident green-blue-outer parent block and

the cylindrical sample
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