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Abstract: Synchronous Monitoring Atmospheric Corrector (SMAC), a support for the main camera, was one of
the mayor facilities of high resolution and multi-mode imaging satellite. SMAC was designed to achieve
atmospheric correction for high spatial resolution images based on radiative transfer model by getting
synchronous parameters of aerosols and water vapor. SMAC had a special channel, where the radiance could be
mostly absorbed by water vapor, for remote sensing of cirrus cloud. This channel was sensitive to the fluctuation
of water vapor in the lab while stability measurement, thus the real performance of this channel could be covered
up. The influence of water vapor fluctuation on stability test data was suppressed by controlling water vapor and
setting synchronous monitoring detector. The results show that the stability error of SMAC’s channel for cirrus
cloud detection decreased from 4.08% to 0.23%. It indicates that the stability measurement method of cirrus cloud
diagnosing band for SMAC is reasonable and effective, which could reflect the stability performance of the
product, and has important guidance significance for stability measurement of similar instruments.

Key words: remote sensing; atmospheric correction; stability measurement;  water vapor absorption

band

ks HEA: 2021-12-20;  1&iT HHA: 2022-01-20

EEWH: IO AA T 558 E PR B\ H *(GITD-2018-15)

EB BN ZEE N, L, BT BL, i, RGOSR B S0 S e by R
BIRAEE RN, Mo, 1, 32 2 AT RIR 23 B SGER RSHRINB AR 5 T A A5

20210647-1



ISk A2

% 64 www.irla.cn % 51 %
0 531 & Mo FEAN FY-2B & #1485 T KB E Y 6.3~

TR R R R AR AT NSRS LU A A A
HIHLER, 18 IERAE B e AR R B AL
XoF ML ZR A5 B I B iR 4 R AUF R, TR 8 k]
1853 B4R SRR R BT YL i 7 I, el J B K
AR T3 e S PRIAR R S e, 2 i RS S 1 Y O
BRI 22— o B T S 2 ORI i S A i A 1Y)
KA IE A Z R A B FE IR L, T R0 100 B T 1)
25 [a) AR AL R B, 38 7 R F 5 #5300 LR, RIS
S AL 5% [T e 220 A ] DX 3851 o S B RS 4, 1%
T 1A R A T ) R il R A U, A A R
F %0 [ A EO-1 T A 45 4 1Y LEISA Atmospheric
Corrector(LAC) LIK WorldView-3 V& Clouds, Aerosols,
Water Vapor, Ice and Snow (CAVIS) ™M, [E PN A XU &
AR KA A 2 FERLEY,

2020 4F 7 H R F A B BER 2 BLRG R
TR, R E WU B ARG R DA 1 J%
BA, 8T b ER A B BO AR B UM
¢ B WF il A4 K AR 25 4% 1E A (Synchronous Monitoring
Atmospheric Corrector, SMAC) 1E Ak 55 #ifar 2 —, H
T EML o PR R R B KRR IE . SMAC %
BRI LA B 8 AN B, AR H
PR I AR A5 ST T (1) RO OB R S8,
WA SE KRS =% Q) =il K=
1R TC A 2S5 TT, 2Bk = 3 KA S EOR O B 152
M, o, 2R REHE TR MEEE s, T
il 3 RS BRI I BT B 5 Z A TR,
MZ T EMNEZERANEH . B TRIAPKR
A KR Z b, F UK R, X A BH A S A R
PR E R . SMAC 3 & T XK P54 5 W /e %)
1380 nm i Bt (417 % 40 nm), & [TH T 4% = 951,
KA TG i, R KR Z B R LT 4
FRUZ I, 1380 nm i BOWIIAZ 5 JL-F-24 0; K28 HAAAE
B, AL T KR, 45 2= 0 K BH A 2 JCR AR
23f 1380 nm P Be A it -5, 1380 nm P BOW I {5
R,

HPRUER TS BERGE, 2R SMAC &z il
B Y S 9 2 4 0] 6 GE ARSI 2 BEAR T 6%, FaE
PR 25 4F L SEOR B B R R 5 L AE 1% DA

7.6 um, HOEbRTE HL A HENEAT, R A & A2 F R
VE R REBR i, A2 7K P2 I Yy 56 1 vh 43 B3 U501
e Y (Moderate Resolution Imaging Spectroradiometer,
MODIS) & fr 2k FH AR 3 BROGIE, BIF5E A G148 A )38
JEE BB XF 7K VR M B g i 1 5 T AT 3k 25%1,
JE SMAC 4 2= R 5 Bt /K PR W ORe 1 , BRAE T 00
N AR E PR I a0 T2 B AR TR TE KR T LR PR
ToERL. AH T E M AR BRI, Tt R I H
23 e N AT TR X STEDEIR, SO R G812
ToKIRIRG, R R If ] L 2P A . SMAC
& o VU P B S 5 bR IR AR5 3K, T LA HEAR,
KRR SRR SMAC 4 2 Rk Bt &) 22 B4
Sk R AR PRI Rl B R R, ey i) m B
et A XS0 ) K VRN 4 25 PR 31 I8k B ) o S I Ak
N, S ROl SMAC 45 2= R Bt e Mk 22 1 56
HE 2 — . SO SMAC 3 2 R0 B A e v
TS PR AT 20 HT, I 0 2% I i DR 2R A 4 i A
THBR, S a RHHEs R T it is .

1 REMNR R R R0 E R 5 A

SMAC Fa a2 I 3 )16 VR 2 P P9 8 1l 80 6T A L3
BROGUE, B b AT 7= A Y A i e 2 B BR Y BE Y
AN IZEZ B ISR, TE R B AT DGR o R
FRIE WA 1 TR, PRILTAMEI 2 0 A X T AR IR A
R, HOK SMAC s T B A IR & &N, A H
Tt AE B OIS R, AE — i B ] P PR TR
SMAC RAEARAE, Kz SMAC WLINAHE I+ 1T B Fa
EPER 2

WL WA 2 fros, SRS S5O 1.

BT EROL IR TR E 5, SMAC XGR i
A7 T h B FRZE 0L . LA 0.5 min i 1] [ 4t SMAC %X
P Al M, AR iR 2, RiEh:

dmax - dmin

average

100% (1)

E stability =

K Evwiin B SMACER E £ 1R 22 5 duons duins
verage 579 2 SMAC Fa i 1 S0 00 25 408 foc KAHL L e/
fH. ¥IE.

SMAC %5 3H 1k B (1380 nm) (958 5 PRk th

202106472



s Gk A2

% 64

www.irla.cn % 51 %

28 (UL 3) SR IR 9 L A e R A I B, R
R 15 4.08%. SMAC % 7 1HU5 % BB /9 % 30,
ATRESR IR T LA PS5 (1) s XTOGIR H B R
SEVER 2 (2) AKIRDE SRR, B pa 94T & A A IR
BT O AYARSHER AR b, IS R s ot
1380 nm {5 B i S A 2 1) W CRR B LIR30
SMAC 4 2 W5 U BER2 52 20 fE i 1 00 50

Hor, )84T el et S At R e e

Integrating sphere Controller
; : S
/ | \
/ \
7 ! \
|
—
Cryogenic

vacuum tank

1 SMAC T P 5t o
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Tab.1 Information of instruments for stability test

Instrument Main characteristics

Sphere diameter: 1200 mm
Exit port diameter: 400 mm
Light source/number: Tungsten halogen lamp/16

Integrating sphere

Temperature control range: —175 to 100 °C

Cryogenic vacuum

Temperature control accuracy: + 2 °C
tank

Vacuum degree: 10 Pa to normal pressure

Standard detector Stability error:0.4%@1 380 nm
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Fig.3 Stability measurement curve of SMAC’s 1380 nm and 870 nm
band
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Fig.4 Stability measurement curve of cirrus cloud diagnosing band for

SMAC after water vapor isolated in integrating sphere
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Fig.5 Stability measurement curve of cirrus cloud diagnosing band for

SMAC after water vapor subsection control
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Fig.6 Stability measurement curve of cirrus cloud diagnosing band for

SMAC after water vapor controlled in the laboratory
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Fig.7 Stability measurement data of cirrus cloud diagnosing band for

SMAC and standard detector
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Fig.8 Stability measurement data of SMAC’s channel for cirrus cloud

detection before and after correction
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