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In-lab system—level BRDF measurement method

of calibration diffuser

Li Ming, Zong Xiaoying
(Beijing Institute of Space Mechanics & Electricity, Beijing 100190, China)

Abstract: The on—board calibration unit is an important part of the space—borne remote sensor and used
to achieve the on—board radiometric calibration and other functions. An on—board calibration unit installed
on a time—modulated fourier transform spectrometer was introduced. Used the sun as the light source to
illuminate the calibration diffuser, the on —board calibration unit carries out the on —board radiometric
calibration of the spectrometer in the full aperture, the full optical path and the full field of view. The
calibration diffuser was in the front of the optical path of the spectrometer to reflect the sunlight and the
standard radiance was obtained by used the known exoatmospheric solar irradiance and the BRDF
(bidirectional reflectance distribution function) of the calibration diffuser. The BRDF of the calibration
diffuser needs to be measured accurately in the lab. With the whole spectrometer, using the sun simulator
and the standard diffuser, the in—lab system —level BRDF test method of the calibration diffuser was
introduced. While using the system—level BRDF of the calibration diffuser, the accuracy of the on—board
absolute radiometric calibration was analyzed and can satisfy the requirement of <5%.
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Fig.1 Configuration of the spectrometer
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Fig.2 Positional relationship between the on—board calibration unit

and the pointing mirror during the on—board solar calibration
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diffuser during the on—board solar calibration
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Fig.4 Schematic of the solar calibration channel measurement
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Fig.5 Schematic of the earth observation channel measurement
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Item B1/ B2/ B3/ B4/
0.76 pm 1.64 pm 2 pm 2.29 pm
T 2.32% 2.96% 2.88% 2.94%
[ 0.5% 0.5% 0.5% 0.5%
03 0.035% 0.035% 0.035% 0.035%
o, 0.5% 0.5% 0.5% 0.5%
;5 2.87% 3.50% 3.42% 3.48%

0117004-5



ok AR

%185

www.irla.cn

% 46 %

TEH A K | (o, B)FABUE T BRDF.(A) A XT
RN AR S IR S5 A2,

3 AEREMGELSH

ALK BHE i B K PRS2 08 br 18 R 5 MO 5 e
T IHRSEE LMD
L.(\)=E(A)cosBRDF,()\) (6)
A E(0) 2 R PR BREE 5 0 S R BROGHE bR 18 S5
M 2 2K £ s BRDF.(A)h 5E B 18 S 3 B ) 38 48
BRDF .,
5 b KB A e 28 % H P TE S 1 6T A S A
AR5 A LOVIR AL A R AT R h
X' (M)=A(MLA) (7
K AN R FIRBHE AR 1Y 48 X E br R
FIFHAZ(6) (7), AN
X.'(M)

AN= E(N)cosBBRDE.(A) ®)

FIFRAR(T), 2 E R E bR SRS A
BAET XA

X(M)=X."(M[1-k(N)]=A (N L(M[1-k(N)] (9)

k(M) R G TE A AT B B R BH E B i A0
HEH 200 BB

JEAEASORT WL IRF, 368 5 S T AT by UL 0 3 1
RS AR T RSO U AR S 5 A REAL B 5
FRE B Z AL A RGO ASORT i YOLINY 368 38 4 A
TE R 5 R T AR AR O 28 ) s e

X' (M)=A(ML(A) (10)

U X7 () S0k b WL A 228 I 1R A A S Y OGS A
SV T 5 AN g 0 3 UL T G R S R s 7 AR R
PR 245 08 5 R 22 2805 L(N) SR DG 4SO by UL i A e 4k
OBk Do

HH 2 20(10) X 08I0 s 't 338 A8 it B A A%
ff X(ON:

X(N)=X"(M[1-k(M)]=AMLMV[1-k(NM)]  (1D)
T k() R TG AR AT X 1l O 0 Fsf ' %4501 % 1
ORI,

TEAA R B A RS2 2T, e e AT 2 BRI
SE bR I 2T UL, D't 3 S Hh A R S A TR
P L)=L( B X()=X(N), 7E L(M)= Lo(A) |
X=X, FHZAO0) (ADF

1-k(M)

A(M)=AL(N) 1=k(A)

(12)

AAZAF(®).(10),(12), LV K :

X'(A) _ X"(ME(AN)cosOBRDE(M)[1-k(M)] (13)
AN X (M=k(M)]

B A A R Ak B0 K a=27.5°, B=
18.5°, XF Hb UL I 45 14 K AR T0U A ol 60° | 4533 B b
Yy R SR 5350k B1:0.3 B2: 0.2 B3: 0.1 B4:0.1, %}
2y R (13)#% B (5) AT A X R 22 1H 58, L) YA
X2 o 2R TSR LR 4,

R4 LA)BEIIRE
Tab.4 Relative error of L(A)

L(M)=

Item B1/ B2/ B3/ B4/
0.76 pm  1.64 pm 2 pm 2.29 pm
X' (DN value) 470685 292306 237825 295632
X.' (DN value) 598082 695320 1364589 1431795
E/W-m™-pm™! 1220 217 113 69.2
0/(°) 62.5 62.5 62.5 62.5
BRDF.(1/sr) 0.134 0.184 0.186 0.187
k 1.40% 1.10% 0.90% 0.95%
k. 1.90% 1.60% 1.40% 1.45%
8X'/X' 0.31% 0.38% 0.63% 0.71%
8X.'I1X.' 0.28% 0.25% 0.26% 0.32%
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560/6 0.24 0.24 0.24 0.24
8BRDF./BRDF,(03)) 2.87% 3.50% 3.42% 3.48%
ok/k 20% 20% 20% 20%
ok./k, 20% 20% 20% 20%
L/W-mZ-pm™-sr  59.71% 7.79% 1.7% 1.24%
SL/L(0y) 3.59% 4.11% 4.07% 4.14%
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Tab.5 Relative error of L(A) while considering the

nonlinearity error of the spectrometer signal

Item B1/ B2/ B3/ B4/
0.76 pm 1.64 pm 2 pm 2.29 pm
a 3.59% 4.11% 4.07% 4.14%
o; 1% 1% 1% 1%
[ 3.73% 4.23% 4.19% 4.26%
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