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Measurement of Far-ultraviolet BRDF for Solar Diffuser
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Abstract: In order to solve the problems of the linear response of the detector and the poor stability of the
UV light source in the process of bidirectional reflectance distribution function bidirectional reflectance
distribution function measurement of the far ultraviolet spectrum (140~240 nm) for solar diffuser, a
relative method of measurement using the light source monitoring proportional compensation was
proposed. According to the method, a system based on the structure of six-degree-free turntable was
designed. The system can measure the bidirectional reflectance distribution function of the solar diffuser
at any point and any position in the hemisphere space by controlling the diffuser with two-dimensional
translation and rotation and the detector with two-dimensional rotation. The measurement experiment
was carried out by using the proposed method, and the main factors that affect the measurement results
of the system were analyzed. The total uncertainty of measurement is about 5.5%.
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Fig.2 Schematic diagram of the structure of optical system
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Table 1 The uncertainty of measurement system

Parameter Value/ %
Scattering characteristics of standard sample 3.37
Hemisphere reflectivity 3.74
Stability of light 0.50
Repetitive of wavelength 0.50
Linearity of detector 0.30
Stray light 2.07
Accuracy of turntable 0.30
Combined uncertainty 5.51

I 28 G ST A BE 43 M AT LA H o SR FH DG T8 W0 Bb 461 b2 A 4R 0 vk R 4T BRDF I 19 e KR
Z5 R T b ERE S TR B B A5 58 AN B B AR S B R RD 2 BR OSSR AR E B R B & R X R ik
i) BRDE {0 2 o i 5 K A5 21 A B 2 755

5 #ig

AR S i PR 53 A R AL SE 1) BRDF I S 07 vk 78 35 A7 18 S Al I 58 A1 B BRDF I & 0o 2 b 23 Ol 45

T e 7 28 P T R A 25 D D' R RS A 1 25 A5 ) AT 3 ol ™ o ) 0 e 1R 2. PR R R T — R SR H O U A DU L 5]

MR BRDE A & 07 2%, AR 40 I i 5 06 it 7 — 3 T o8 B EE R 6 45 B X ML R Stz Bl

AU ZBE RV B P T PR R S B K A ) AT T A AT AR R e R L o i R A RO

B 2 B 4 BT i L2 DN i 5 2 N i 9 A R 32 2 52 bR AR o JB L F 3K S S R B v RN R IO S L S

BEZ S 5.5 %0 I e BT et 14 L A5 58 A1 2 S A ot R AR o R s BR S S R S b E A B O B2 1 It D U i BRDF

N8 I 4 32 ) O

S % 3Lk

[1] CHEN Hong-yao, ZHANG Ll-ming, SHI Jia-ding, et a/. High accuracy gonioreflectometer for solar diffuser spectral
BRDF measurement[ ] 1. Journal of Atmospheric and Environmental Optics, 2014, 9(1): 72-80.

PRUEME TR BT 5K . S MR R b A 18 SR AR O] 2 I 43 A R X i R R L)) RRE AL E SR,
2014, 9(1):72-80.

[2] ZHAO Yan-hua, DONG Jian-ting, ZHANG Xiu-qian, et al. In-orbit radiometric calibration technology based on diffuse
reflection plate in full bore, full FOV and full optical path[J]. Spacecra ft Recovery & Remote Sensing » 2016, 37(2):
92-99.

B, HEE, KEH,F. BRI ELEENT LS D BERR R EREARIT] MRR N 5EE, 2016, 37(2):92-
99.

[3] YANG Ben-yong, ZHAGN Li-ming, SHEN Zheng-guo, et al. Characteristic measurement of diffuser panel used for on-
board calibration for satellite optical sensors[J]. Optics and Precision Engineering » 2009, 17(8): 1851-1868.

WA K R BE I LB L S OB AR S B e AR 1 AR R R A [T ], e RS LA, 2009, 17(8): 1851-1868.

[4] SHI Jia-ding, ZHANG Li-ming, CAO Jia-xing, et al. Design and research of diffuser panel used for on-board calibration
[J]. Acta Optica Sinica, 2015, 35(8): 339-347.

MiRE, HBY], WXE, % B LERE IR, 24, 2015, 35(8):339-347.

[5] QI Chao. Measurement and application research of BRDF[D]. Harbin Institute of Technology, 2005.
FEE. X S 43 A RO 45 R 5 0 B LD, M IR I Dol K%, 2005.

[6] PATRICK H J, ZAROBILA CJ, GERMER T A, et al. The NIST Robotic Optical Scatter Instrument (ROSID and its
application to BRDF measurements of diffuse reflectance standards for remote sensing[ CJ. SPIE, 2013, 8866(2): 1-15.

[7] NEVAS S, MANOOCHERI F, IKONEN E. et al. Gonioreflectometer for measuring spectral diffuse reflectance[]J].
Applied Optics, 2005, 43(35): 1-9.

[8] LI Jun-lin, ZHANG Li-ming, CHEN Hong-yao, er al. Development of BRDF absolute measuring device[ J]. Acta
Optica Sinica, 2014, 34(5) . 1-8.

A, TR, BRULIE A U G 43 A R A4 I e AR ) ). JeaEF AR, 2014, 34(5):1-8.

[9] HUNERHOFF D, GRUSEMANN U, HOPE A. New robot-based gonioreflectometer for measuring spectral diffuse
reflection [J]. Metrologia , 2006, 43(2): 11-16.

[10] LIU Ruo-fan, ZHANG Xian-liang, SU Hong-yu, et al. Study of setup for measuring optical bidirectional reflectance

distribution function[J]. Infrared , 2014, 35(1) . 14-17.
0912005-7



P S

[11]

(12]

[13]

[14]

[15]

XU L, RIESE, TRELW 45, LA B IR 43 A R A 2k EAF SR [T, 2041, 2014.35(1) :14-17.

NICODEMUS F E, RICHMOND J C, HSIA ] J. et al. Technical report NBSMN-160, geometrical considerations and
nomenclature for reflectance[ R]. Washington, D C:National Bureau of Standards, 1977.

HUANG Yu, WANG Shu-rong, ZHANG Zhen-duo, et al. Space remote sensing spectrum radiometer UV - vacuum
ultraviolet spectral irradiance calibration technology[J]. Acta Photonica Sinica, 2007, 36(S1): 187-191.

BRE, EIBOR, SRIRER LS. S RLE RO R M T S Ah-E SN R U E AR R R [T, S 24k, 2007, 36(S1):
187-191.

LIU Chang-ming, SHI Xue-shun, CHEN Hai-dong. et al. Ultraviolet spectral responsivity of silicon trap detectors
traceable to a cryogenic radiometer[ J]. Acta Photonica Sinica ,» 2016, 45(9): 93-97.

X B, S 2B, WRIEEAR 55 300 U502 IR 5 S T 000 i A B 00 45 ¢ M 1B B 4 X Ol i i 107 B2 [T ], D't 7= 4k, 2016,
45(9):93-97.

LI Bo, LIN Guan-yu, ZHANG Ming-yu, et al. Fabrication of diffuser in UV-VUYV space remote sensing instrument
[J], Optics and Precision Engineering » 2009, 17(3): 475-481.

2, MOET, TREITE A, SEA0- A 50 Ah S AL IR AR 18 S AR I & LT ). AR B TR, 2009, 17(3):475-481.
SUN Li-ming, ZHAO Jian-lin, REN Ju, et al. Three - dimensional measurement of bidirectional reflection distribution
function of samples with different coatings[J]. Acta Photonica Sinica, 2008, 37(12): 2529-2533.

IMALES, XA, A0, 45, BAT O W) v J2 0 RR G 22 T 0] B4 43 A0 pR A = 4R ()], Ok T AR, 2008, 37(12) .
2529-2533.

Foundation item: The Development of National Scientific Research Instrument of the National Natural Science Foundation of China (No.
D41527806)

0912005- 8



