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Abstract: To realize real-time radiometric calibration of a wide field-of-view sensor on the GF-1
satellite and to obtain offset information caused by dark-noise signals of the WFV sensor, a high-
frequency calibration method was established and the reliability and precision of this method were
researched and analyzed. Firstly, the in-flight radiometric calibration theory was introduced, and the
reference benchmark of calibration data was established by using historical spectral reflectance data
and real-time atmosphere profiles of Dunhuang test site. The offset was calculated based on a
nighttime offing observing image, which is the digital number signal output from the sensor in the
condition of naught radiance input. Then the WFV sensor of GF-1 satellite was calibrated by using the
reference data from ground and the offsets prepared. Finally, the uncertainty of this method and
accuracy of calibration results were analyzed and validated. Experimental results indicate that the
uncertainty of high-frequency calibration of WFV sensor is less than 5. 3%, and the difference

between radiance based on high-frequency calibration coefficients and radiance with official
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promulgation publicized results is lower than 5. 6%. The offset, calibration intercept, calculated with

nighttime sea image accords with the theoretical design value, meanwhile, the calibration method can

satisfy the requirement of the in-flight calibration and dark-noise detection of the WFV sensor on GF-1

satellite periodically.

Key words: GF-1 satellite; wide field-of-view sensor;offset;radiometric calibration

1 31 =

Bl L BR B 2 BB AT ST AR A LA S B8 b 2
R AP R, 18 B 1 TS e ) 2 T84k
A s L s A7 1 &, B2 5 TR AR BUSUR
FRIRE 3 A LU 22 B B A B O3B 7 i B LA
Xof 1 BRI AR B S IR RE ) A0 AN R L B R
1l 249 328 SRR R MR ST v o ) B I R A
o 3 SRR 7 A N R T AR 2 R TR
I8t P P ) S Pl A A L T R AN H Y
SCHE . HHT L S I THE B A R I S R AR ) A
B g © B B R R A e R R A R
[

TRAEPB AT T b, 58 br 45 2R 2 B 18
a5 PR A R s R R B B R L A LA B LR
23 BE B KL ¥ S5 i V3B 3B AR BRI G 2 e L
ToraR B R G B8 8 AL AR A S A T U
[[DNERSSERE Ay SR oo 3 QU DAY & N A 7 =i
SO AETCAE T A B0 N B2 A — E Y RE A
5 A o B B R O R R R T RLAE e
TE bR g A S 1T 78 b 4 2R AR, I 8 R A AR LG H
TR A AT B BT, TR R R LA
SR FR TR FEA R EEAR S XE bR LA L
SEBR A A A7 TR H | T RN 2 ) A B L R
ZH DR ] Wo-IE 20 A GE AN B R e bR
RE T3 17 J2 R FH A2 S5 o 1 37 3B € A 55 5 1 3R A5
TEPUEDR R, Horb, 28 30 b o i B 7 A
TR ERAR AT TR R A R e b R T
A2 ST ) B s ] 22 DA K o 2 2 DX A L 1] 52
9 o i WA
Distribution Function, BRDF) % fY F F 1= 2211
SETH 5 5 17 37 4 7 A AN 32 TOR R e 03 A PR
AR TR B A e AR S E AR ) £ T B, ik
Rk & EWFTE A BRI TR T 2 M EE H bR,
{5 2E TR SN - e TR /I v 1 EIP S £
ik 5E bR 7 2, I 0T b K 5 R N T

( Bidirectional Reflectance

Landsat, SPOT, IKONOS, POLDER., MODIS,
CBERS fil FY 2010 11 5L 3% 28 10 48 59 72 b b
H3% i o T T R KR A B2 - b TR A5 O 3
5y, FE 2R KA W R 7 TR B A A
YRS B2 32 b b Fi 2 Bici DL R 258 ) 43 A 45 I R
(A5 T, JC TR 50 B — b 28 10 28 bR 3 b R 255 5
P T 3 S A 1 o S o I R O RS . RO
a7 — ol S K R ) A L A 6 L ELAS 3% 3 i ol
e B S5 A% BRI A R A S A T TR X I
S 1 43 T 5 38 TR A Y S R A O D
JEBICHE RS R AL B X,

W5 (GF-1) 10 J2 3% [ 75 43 B R %)
W ARG K EVE EIEERT 4 AR KT
200 km (Y 16 m 75 [8] 43 B 2 5 0 3 (Wide Field
of View, WEV) BAR AL . 0] 5Dy 4K U 3 PF 4 1
LR T 800 km Ay XiF Hiy XL 32 2R AL I L o 45 B E
Ak R BRI SR BE R . A ARIE GF-1 LA
WEV AR R B 5 5 B 7= b 0 5 B A B, AR
SCET X H R AR 7 5 Y R BRE RN AL R SR AR AR
M5 FEL Y7 Mt ARG 0 ) AS AR L 2 T — o ) A
WEV AR S5 17 4 e RIS b 2R B
A% B I8 H U S5 PR 2 O6) N A T i G b R/ e RS
WO M EPE R A, T SRR T
GF-1T & WEV QA B 76 PR 5 2 b IF % 8
PR RFCGEAT TR M. SR X i A R SE I
B 7 V5 A R S A R T T B

2 fH R ARRAE

TR R S A AR AT UL O I £ A a0
AR AR 5 B i T A4 3 AT 23 K FH S A3 1
T A P R ) T8 M T 2 R R WA R SR T B o
TR L (R B 5 5 QB R R 2 i I 22 R B ik
M THT o B M TRT AR B S PR e Rk B S e L
FRUAR I 5 KA S 2 B S 2 U # 5 7 k
AR . FEMR B TR E AR AT P47 KRR
AIARAE T X TG B R AR X 2 20 ) SR i AR H



E WA m T LA

W AR A ot 0 O S5 o 1709

P, AR 3 S W B A A R S B D

1 JE = p = T |
nd’ 1—0.S

L (D=

[o(0) » e+ 100D THE s v g » (D

Ao LoD RIS A &b 1 38 JE A A HE Ah 5 5 B
& EHMWEEBIERN 7, E & KA KBH S
IR o= cos 0.0, 2 R RTIA), T =
7 e R 7 A B8 ) 40 B
B, TR KA FEIEE, o 2 B R4 X M3
FGT RS KA BRI IR, 0, 2 W I K S A
we=rcos 0,, ()P A LB B AR B3, 1. (0,)
e ) b 1) (s T 3 R Y KB B R T
o = KA IEAR Y S5,

7% e T3 1R R 30 T G T ) i 7 AR L AT 3
B TR R R 1 A A A S R R

™ L roa

Ile ( )\1 ) _ Anin T s ( 2 )
J T 0da
A n

L BT ERBEASETE A SEK . L)
TR R AR AE SRR SR, £ (D LA
T AR A @ B T ) L PR B A A E 1Y
0 O 1 Fe /NI S Ao R T IE @Y O T A N ) R
Rk,

L A I R LA et B RNy
PECYEEN 1 20 TR I e A A Ah Y AR R
JE AL (B DN A B s e 3 e 75 5 A 114
B (s B (DN 50 2 438 Jg o 38 18 A I8 Ab 14 45
R SE R AN # (8. DN B, B AT 43 2% (3O i &
T3 R R A T P 0 X R S R A R AR

L.(x)=Gain + (DN,—DN,), 3
Horp  Gain AERRENR ; DN,y T8 8 s i
AL B S B S Lo (A B A9 0090 3 54 {5 DN,
hE AR R (R A ) L R TR B AR B g
HL U A5 PR 38 L A 1 O A% k. S PR A b, R
Bias R~ E bRk , Bl Bias= —Gain * DN, ,

A

3 ZBRFHKERE AE

3.1 LTBHRXS5WMREIE
HURE S IE Y E TR E 95 WIE 2T pY s —
MERPOCF WG RIEY . A 1999 458, B/ NiF

2 BHIF Bt 0T T U6 %o 12 3 M 1) M 3 624 R L X
JE 1 KA 2 A DX el A A a0 A U 0 A
I8, ZHL IR AT KR A AR I IS & Gt
FEVEY — b 3R OG5 RO AE 350~1 000 nm %
B ARt B A A S R SR S
BOW I 2R G, w] A Ry T 5 38 J8% 2% S I S A IE 1Y
A T B AR, InIEL 1 R

edE GF-1 DR % WEV RS AL ) B3 4]
SOV 36 5290 T O A SCA3 30 T 2013 4F 6 H
22 H.23 HF 26 HEZhRH T GF-1 A&
WEV2 B . WEVA FHHLAT WEV3 FHHL T 5 52 56
Y X [0 25 518 01 % HE GF-1 AR WEV 814
TR ) XoF R T BRI 3 B B bR #E AT BUIR (UL 2,
PR T WEV AR AUTE RE &5 A S5 1T 1 i 52
GG, J15b R UER T S 3 1 I O R e
PLRCT R A8 H O B R A6 2 L S R AOIR S 8K
P2 CH R R R D .

P BOHE A S AR O g UL e 4R
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Fig. 3 Historical reflectance spectra at Dunhuang
radiometric calibration test site
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Tab. 1

Optical depth at synchronization aerosol 550 nm

during GF-1 passing territory

TR B A ER
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WEV2 2013-06-22 0.295 8
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Fig. 5 Synchronization atmosphere profiles before

and after GF-1 passing territory
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Tab. 2 Offsets of GF-1 satellite WFV sensors

caused by dark-noise

GF-1 L& DN,

WEV M Bandl  Band2  Band3  Band4
WEV2 0.0125 0.0193 0.0429 0.001 1
WFV3 0.0071 0.0334 0.0226 0.0117
WEV4 0.0369 0.0235 0.0217 0.0050

4 ZRHH

4.1 ENRRHFIHE

T E bR R A, B A GF-1 LR WEV
BARAR B 6% i 17 bR B, X 4% 2 2 LG XY b
i ST LR T B B KA 4 WEV B
1GASH B 1) 45 580 L 5 2% 5 SR JE 4 G T AL o 8
220 P A0 R ' 2 JRE L S I R AR S B0 R
FH L T W L 24k, >k -l MODTRAN 45 41 1%
BSR4 WEV AR UFE 38 T8 A i Ak i 45
RO BT B S AR AR S 58 X T A5 O T AR B A
2 IR H S 7 ) 3 UL ST AR AR L R
TERNE AR J7 V5 I B, T 52 50 R0 i A I 5 12 O
Sy Ml X 07 ) A J A s B T) 2 SO T 3 1 5 LA
Kl 50 1 Im A% TR GF-1 A WEV i)
AR AE B AR BB Gain, 45503 3 FR .,

#3 GI-1 12 WFV RGN ERH R
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WEV M Bandl  Band2  Band3  Band4
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WEV4 0.1884 0.1580 0.1319 0.130 9
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