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Fig. 1 The radiance measurement results of calibration lamp in

laboratory and solar radiance in ground-based site
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Fig. 2

(b) The stray light radios of field spectroradiometers

il 3% 8094 Ze Ay o Hb AL B0 UE 37 7] 25 WL % 4 o T AR 1% 4
SEETE CR280, £ 380 nm By Z¢HUER 4T LBk 7040 247

2 YGRS A BRI T 7

Al SR BRI G R S R R I R E R,
T80 = A AR o6 IR 5 K B AR S 61 45 A S ) S 58 2 ) A
2 HM 2 B G L )R BE B HE N AN 24 R S8 OE . AR
BT SR Y 63 43 A RE A 43 0 3k T 3 UK O R T IR B
Je#E . DI GRS 58 A % iR B IE vk .

2.1 ETFHEREXFR

FIH 22 20 H A 5 0 3% 3 2o 26 1 i @ 08Ok i, BP 420,
550, 650 il 800 nm i (4 I3k 30 6 P 8 kD I 6 A, 4 B
BRRE L BT 63 8 45 1 CR280 1) 24 8 45 415 2 He ],
WE 3 iR, 8 420 nm K@ U6 R E . (ETAS 380,
382, 384, =+, 420 nm K5 BME Vi » LFFH 420 nm T 2T
A BB 0 2% 8RR 8 {5 5. A 550 nm K@ IEE K S
A eI 75 1Y 380, 382, 384, -+, 420 nm BY[E EMH Vi » C

Prly 550 nm ELLAM GBS M R B HE S o B Yo —
B AT 348 420~550 nm 2 [8] 6 1% 6 55 5 B
» 420 nm 3 0 2% B SR

Y»*U’H)Z :Y.\Huy ’
St 380, 382, 384, -

B3 ARE%EENLHE T CR280 B 2% 8745 5115 S L i
Fig. 3 Stray light radios of CR280 with
different bandpass filters

FE Y sy B L 420~ 550 nm 43 6660 6 035 o 750 28 M
5T L1
Ry 350, 120550 im = (Ytragt. 380 — Yarayz. 380 )/ Yineas. 120~550 nm
BAB 2 T 550, 650 1 800 nm AF 5 48 e K T B4 513
B 550~650 DA M 650 ~800 nm Xf 380, 382, =+, 420 nm
-t 19 2 B4 5 L 0
Y e 550 = Yoans 550 — Yo 350 = Vi 350 — [ Ve 350, 50550 o
Y ctray. 380, 550~650 am T Y stray. 380, 650~800 nm T

Y>lmy. 380, 800~1 080 nm] :Ymcél,\‘. 380 [Rslrzl}'< 380, 420~550 nm *
Y 120550 nm T Retray 380, 550~650 nm * Y 550~650 nm 1=
R.«my. 380, 650~800 nm * Y 650~800 nm +R>lray. 380. 800~1 080 nm *

YX(]UN 1 080 nm ]
X 2 3 AT Y T 5 BB IR . R AR I K Y A TR S R
BT AT A B B R T (B TR R A A ISR A A
B ISR . WE 4 FrR . % 3k 55 UE 7 Hh 2% K B 4 5t Y



5% 33 St 5 ik b 839

O I S B B A R AT B IR S . AT ILOEXE SO 380~400  SLIE AL ST 5 5 0 A6 B A (SDE) .

nm quﬂ%ﬁﬁiggﬁgﬁuﬁ%j‘éyﬁ//l\o d;.] — fISl‘ i ] i & IB
Efl.sl-‘. il
ieIB D
ld“,r =0 ie IB
i=1, ", n

YO AR AL (B XA [al A 3K 1 2% 0 S L ]
di. ;TG N D

di, di,» dl.] eody,

dy v dyy vt dyy ot dy,
D= \|ds\ ds., < ds; o ds, (2)

d”_ 1 d”. 2 d”_ I cee d”_ .

B4 HMEREFHALLTEH=ENE ASCAS D6 1% 5 S B (L R BC S A TR U R R oA

ERMEBBEHEEER Y, = [I+ D], = AYy, 3
Fig. 4 The measured result and corrected result Yy = A 'Yy = CYyp 4)
of CR280 in ground-based sites MR 2% B T30 (D — R (D, I MATLAB 80 I 3 3

B R B B S Y.

F T I CER M) 38 K D Rk A B B T2 AR R, 52
B rh JCE M . RIS IE AR S T K I e Dk Y 2%
G R o 53— 7 1D . B IE AR TR e X A 48 D% K 1Y) 2% 10k S 1R
TR, U, 3T G A BB IE ik 2 6 IR OGS o A
B R o AR S IR 2% R O Y R B O .
2.2 ETFAEEHxE

T2 WK 1 B0 56 A B G548 S T iR 2 5 R 24 U
B JERERE AR AR A QRO TG R I A5 RS T
BS54 W0 S5 5 Z R, A SCR T 9 3 MO8 8
(EKSPLA /7] NL242-SH/SFG) , oitAsi K . 788
AT AR E A QRO XA TR B A SHE R 24 iUE S & 3

J& B (LSE) » 9256 o i 4 4F 1 (AvaSpec-ULS2048, UV/ B 6 400 nm L&Y BREH LSF(BERLE)R
Vis) [ A5 5 i O6 & 09 f 8 2 R 400 — b ab B, i S ZB4R ST F L (SDF) (L Bt gk)
JRiR . JGHE RS I 2R HUE 5 7E 5X10 P ~5X10 "R, Fig. 6 The LSF and SDF of Avantes (UV/Vis) at 400 nm

B 5 Stitis gt Avantes(UV/Vis)§ LSF 9%

Fig. 5 The line-spread functions of Avantes (UV/Vis) 7 Avantes 3£i£ 35 53 (UV/ Vis) U 2 405 nm
with different laser wavelengths EHRENANIENEEER
Fig. 7 The measured signal and stray light-corrected result for
AP A 400 nm 1Y 2% 5C5R T 2 8 K B LSF &) 6 405 nm narrow-band light source of Avantes (UV/Vis)

Fim, ¥ @M B R ESRERE, AKX
(DP9 3 %0 K LSF X B 1) 2 858 56 L 19 o, 5 o 15 3 T U6 E % HORR ST TE T ik A Avantes S% 3% 58 51T



840 AL E PN

5540 &

(UV/Vi) M ET 405 nm WG IR AOCIE RS F S, mE 7
Frs s AR D — RO HEAT R BRAHE IE TG - 2R BUR M5

B8 iLiE4it CR280 il E 405 nm
FHIRBRBEMHEESR
Fig. 8 The measured signal and stray light-corrected result for
405 nm narrow-band light source of CR208

S IX L0 A RS 11070 A Ay . OF L £k 3 Y 4t
T8 e UL BT R

BeHh . FRTAT R MO BB IE U7 . X 3 B 0GR 37 6
AT CR280 #EA4T T AN HUR S B IE . W 8 PR, & IE
Jo D A R AR G IR A R B SRR T 1 R

3 45 i

Bl A [ O 3% 23 A 4 S R IE 50 T 58 A ZR AR S4B AE U
%, Figh .

COF R T8 U806 3R A% Al 0L B 21 41 D' 385 4 A5 51 7 fY 5¢
SR HR S L) ST SO A B ST BRI BB . X T
M2 a3 A 1 TG BOG IR . Al Ot B IR L B S R 5
7+ M AR s RS A A

(2) 7 AT PR WOCAS S T o R 2R T S R A
e T 48 AR R R ZR TR S A ) TR R B I B . SRR T
T AT R B S EORT BB IE o S TR B 2O 0 A

THXEAS [RG5S 25 SR A 8 1E . B 1E G 2% BUR 3815 5 3
FEAR T — N RCRE S, 3% 200 0 A6 2% WO 0t 9 5 T B

References

[ 1] Thorne P W, Willett K M, Allan R J, et al. Bull. Amer. Meteor. Soc. , 2011, 92(11); 40.

[ 2] Fox N, Kaiser-Weiss A, Schmutz W, et al. Phil. Trans. R. Soc. A, 2011, 369. 4028.

[ 3] Shapiro A I, Schmutz W, Rozanov E, et al. Astron. Astrophys., 2011, 529: A67.

[4] HAO Ai-hua, HU Bing-liang, BAI Jia-guang, et al (Gi8Z 16, SHANEE, EIE. Z8). Spectroscopy and Spectral Analysis(OGiE2% 5 61E 4>
). 2013, 33(12): 3432.

[ 5] Jehle M, Hueni A. Lenhard K, et al. , IEEE Geosci. & Remote Sens. Lett. » 2015, 12(5): 1023.

[ 6] Sanwlani N, Singh C, Chauhan P, Int. J. Remote Sens. , 2012, 33(16); 4871.

[7] Wang H, Chen Y, Song H, et al. J. Atmos. Oceanic Tech. , 2014, 31: 2844,

[ 8] Dai C, Khlevnoy B, Wu Z. Mapan-Journal of Metrology Society of India, 2017, 32(3): 243.

[9] SalimSGR, Fox NP, Hartree W S, et al. Appl. Opt., 2011, 50(26): 5130.

[10] Nevas S, Grobner J, Egli L, et al. Appl. Opt., 2014, 53(19); 4313.

The Effects of Light Source Differences on Array Spectroradiometer
Measurements and the Research of Ultraviolet Stray Light Correction

LI Ling, WU Zhi-feng, WANG Yan-fei, DAI Cai-hong

Division of Optics, National Institute of Metrology, Beijing 100029, China
Abstract With the goal of climate change prediction and disaster weather prevention, high accurate spectral radiance calibration
is required in earth observation. Array spectroradiometers have problems such as internal structural defects and unsatisfactory
optical components, resulting in stray lights, which seriously affect the spectral radiance measurements. In this paper, the stray
lights of various typical array spectroradiometers were measured. The different spectrums of solar radiance and the laboratory
calibration lamp were analyzed. Ultraviolet stray light correction methods were studies by using bandpass filters and tunable la-
sers, respectively. First, bandpass filters with specific transmittances were used to measure ultraviolet stray light signals. The
mathematical correction model was established to realize the efficient evaluation and simple correction. The ultraviolet stray light
of the solar radiance in ground-based verification site was obviously reduced by using this method. For the continuously distribu-

ted wide-spectrum light sources, the correction method with bandpass filter is of simple experimental conditions and efficient
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work process. However, it is difficult to complete the high accurate stray light correction for the discontinuous distribution or
narrow-band light source. Therefore, the stray light measurement system based on tunable laser was established, which can
measure the stray light line-spread function of each pixel by changing the output wavelength of the tunable laser, and then the
stray light correction results of each pixel are calculated by MATLAB matrix operations. The correction method was verified by
different types of array spectroradiometers. For measuring the non-continuously distributed narrow-band source, the stray light
signal was reduced by an order of magnitude, and the inter-reflection peaks beside the light source were significantly eliminated.
Here, two stray light correction methods with complementary advantages were established for different spectral distribution light
sources, which effectively decreased the deviation of the UV measurement results of array spectroradiometers, further ensuring

the accuracy of Chinese earth observation data.

Keywords Array spectroradiometer; Bandpass filter; Tunable laser; Stray light correction
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