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Research on System Level Calibration Method of
Multi-Band Filter Radiometer
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Hefei, Anhui 230031, China)

Abstract To meet the requirement of high-precision radiation calibration for remote sensor and to achieve the
radiance transfer chain “cryogenic radiometer— multi-band filter radiometer— integrating sphere — remote sensor”,
a calibration method of multi-band filter radiometer is developed. In this method, the uniform, stable and unpolarized
surface source is acquired from the tunable laser-illuminated integrating sphere, and the standard radiance detector
that is traced from the cryogenic absolute radiometer is used as transferring standard, and the absolute spectral
radiance responsibility of a multi-band filter radiometer is obtained at 753, 865, 900 and 1030 nm by the system level
calibration, and the calibration uncertainty is below 0. 58% . The multi-band filter radiometer and the solar
radiometer CIMEL CE318 which is traced from blackbody radiation in France are used to measure radiance of
integrating sphere respectively, and the results show that the differences of the four calibration bands are — 0.
216% , —2.564% . —4.248% and 2.226 % , which validate the rationality of the calibration method.
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Fig. 1 Structure of standard radiance detector
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Fig. 2 Schematic diagram of system level calibrating filter radiometer
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Table 1 Calibration coefficients of filter radiometer

Channel /nm Center wavelength /nm Calibration coefficient /[ V/(Wem Zesr )]
753 754 0.496
865 862 0.630
900 904 0.489
1030 1035 0. 332
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Table 2 Uncertainty of filter radiometer calibration

Components of uncertainty Contribution /107?
753 nm 0.24
. 865 nm 0.00327
Wavelength stability _
900 nm 0.235
Source's characterizations 1030 nm 0.0241
Radiance stability 0. 747
Planar uniformity 1.23
Angular uniformity 0. 850
Trap radiant power responsivity 0. 65
Responsivity interpolation 2.15
IV gain 1.76
Standard radiance detector’s characterizations Aperture stop area 2.38
Field stop area 2.45
Distance between the two stops 3.99
Instability 2.18
753 nm 0.63
) . 865 nm 1. 14
Non-linearity
900 nm 0.27
. ) , o 1030 nm 1. 84
Filter radiometer's characterizations
753 nm 1.41
. 865 nm 0.74
Instability
900 nm 1.03
1030 nm 2.65
753 nm 4.97
. o 865 nm 4. 89
Combined uncertainties
900 nm 5.77
1030 nm 5.02

M3 2 BT DA 0 g0 RS B I AN E ST RN BRE BEAIE T 0. 3206 JHC HR bR o i B A
PRIEE S BB E AL T 0. 5800, FEARHIE LAY T AL R AR 5| R B S B A REEOR T LLE S B
STER T ERR G IR SR I AHH & FEOL T 0. 1700 br SEI T BORHE— 25 0N I i 1 AN B 0 B
A o L TR 5 B A BE G T 0. 4506, B

0812004-5



i

g3

3.3 FR4oIRIMM LL 3t LIE

T IR A B A5 R AR . 5 CIMEL 2 &
(R B4R 553 F CE318 #E47 T G S5 56, & A2 I K
SOEEEREE M UE O R R T A S A I
HC R 43 440.,500,675,870,1020,1640 nm,
Fbo X 5256 2Z R 725 B BLUR B2 HR KA 508
% (LOA) , #e 1 AERONET (2 BRA 3% e W I ) 11
PR UE G RR AT T2 AR 1 AR TR AT B Y AR
SrEROGUR B R AR AR UEAT /18 S AR — R K
B hE SRR ME S % 3 CE318, E AR 2 J5 A 171 &
AN, AT LATA R A s AR A A B

FE L ORE S B0 v T AR 43 2R A SR 000 % U
VB F RS BE ST A CE318 [R] B X6 3206 U5 #E 47 W8 1
CE318 fi Fi B & Wil (AUR) 1 K 25 B 5t W i
(SKY) P A8 2 A7 5 7 B 0 DU 2 0O o2
] 753,865,900, 1030 nm PY A4~ i 8 47 46 2
JRE 00 St 5 b R BORE DN = A B 0 R (B Ak
h RS E .

o T CE318 Uk R 52 B i iy i & 38 18 A
[F] 2 18 P LX) ik 75 2 CE3 18 iy il & % 4%

PEAT P38 5 R AT B 08 Ot A s B3 DU A d
18 BB BRAR SE L o KT AR BR K D6 T 0 A B i T
2850 K A M 4 LA B o 28 A D 4045 ek K
AT RIS BRI BRI 1 R e B AR AN S BT

= L-CE3IS(AUR)

_ 96} o L-CEBI18(SKY) g ——
= * L-filter radiometer /6‘
E 05| " | jlank
&
& 04 ;
E
E 0.3
B 0.2
Q
s /
< 01
& e

0

300 400 500 600 700 800 900 1000 1100

Wavelength /nm

K5 CE318 Fg ot i 45 0 FR 43 2R 52 BE (BT 1L
Fig. 5 Comparison of integrating sphere Radiance

measured by CE318 and filter radiometer

MG CE318 B 45 31 ) B 73 BR A 4 2 B2l 46
B A BITEUE O R 48 58 BE T84 DU 58 b 8 BE BL X &5
R 3 FoR.,

3 BN BRI AR 52 L XY

Table 3 Comparison between integrating sphere radiance measured

Radiance /[ W/(m®*srenm) |

Wavelength /nm
(Planck-CE318 measured)

R d / W/( 2.‘ . )
adiance /[ m’ +srenm) | Difference /%

(filter radiometer measured)

754 0. 462 0.461 —0.216

862 0.546 0.532 —2.564

904 0.565 0.541 —4.248

1035 0. 584 0.597 2.226
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