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STUDY ON CBERS-2’s CCD IMAGE CROSS CALIBRATION
AND ATMOSPHERIC CORRECTION
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Abstract: A group of reference calibration coefficients for CBERS-2" s CCD data were provided by cross calibration method
by using LANDSAT-5 TM data. The validation for the cross calibration shows its feasibility. A method, which is based on
6S model and isochronous meteorological information on sensing time, was used in the atmospheric correction of CBERS-2’
s CCD four bands. Validation analysis was conducted by comparisons of corrected and uncorrected reflectance data inclu-
ding normalized difference vegetation index ( NDVI). It finds that the corrected reflectance of CCD3 and CCD4 increases

clearly and the NDVI of vegetation ascends while the NDVI of nonvegetation descends.
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Table 1 Bandwidth of CBERS-2's CCD and LANDSAT-5
™ (/pm)
s W1 B2 KR3 EB4 KRS
CBERS-2 0.45- 0.52- 0.63- 0.77- 0.51-
CCD 0.52 059 069 08 073
LANDSAT-5 0.45- 0.52- 0.63- 0.76- 1.55-
™ 0.52 060 069 09 175
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Fig. 1  Histogram of CBERS-2 CCD and LANDSAT-5 TM
digital number
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DN, =1.7589 x DNogpy —25.200 , (1)
DN, = 0.5028 x DNy, ~6.545 ,  (2)
DN, = 1.4636 x DNy, - 17.505 , (3)
DNpy = 0.7974 x DNy, - 10.210 . (4)
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L = Gain x DN + Offset (5)
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pm™" «sr7') ; Offset 1 Gain Rk AR ALHEE
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B R A,

MERE R TZERED ™™ KEFRSE,
2 Fim. % ™M &0 B 58 5T E 4R R 55 51
RAFR(1).(2).(3) f1(4) BB+ H B2
CBERS-2 ) CCD1 ~4 ME BB Edn R H5Y,
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Table 2 Radiance calibration coefficients of LANDSAT-S

T™™ band 1 ~4
™1 ™2 T™3 T™4
FE 0.762824  1.442510 1.039882  0.872588
BB - -1.52 -2.84 -1.17 -1.51

%3 CBERS-2 CCD1-~4 BN EHREN

Table 3  Radiance calibration coefficients of CBERS-2
CCD band 1 ~4
CCD1 ccn2 CcCD3 CCp4
Bl 1.341731  0.725294 1.521971  0.695802
BB -20.7431 -12.2812 -19.3731 -10.4191
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AR 4 BHRETESRPALURA CCD1,4
BB E RS RELSF T CCD2,3 J B, CCD1,2,3 4
BB HiRESF4 4.01% .5.21% .5. 38% F0 3.
94% ,J KIRER 7. 16% , 7] WX — X L EVRLE R
RIBREEN, RARENSEHHE.

#4 CBERS-2 fJCCD1 ~4 ERUNEFRRER
Table 4 The Validation to CCD band 1 ~ 4 cross calibration

Kk BB OB HE BARE BORE THEE

CCDI 32,93 51.37 43.32 35.61
5.31% 1.91% 4.01%
TMI 3357 541 4578 34.33

CCD2  22.81 S1.19 3524 26.88
7.16% 3.34% 5.21%
™2 24.57 53.42 37.55 26.01

CCD3  13.63 5112 29.81 20.72
7.02% 1.79% 5.38%
™3 13.39 54.98 32.11 19.63

CCD4  5.58 42.68 22.59 42.07

5.97% 2.01% 3.94%
™4 547 43.86 23.8 44.74
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AR B3 EAR B T oK FHYE7E K FH—Hh i B AR —B R
HENMERARRP I ZRKNE T THR. &
WRAMENSE, KT RBHERTR FRK
BALFRACER T X, S S0 A i) B YR 7 2 1 W K B
RS E. B A EIE R 2004 4511 A 28 H
CBERS-2 i) CCD i, fI A L EMB RN ER R
Boxt B R TTIR ST E bR, S5 % CBERS-2 #9 CCD1
~4 BBt 6S KR KIE.
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TR H % 2004 42 11 A 28 B ; KFHXTA MG LA
53514 62. 08°F0 164. 79°, WLIU K TR £ F1 5 {7 F3 4
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EHRERE 1 PR RS, #IT AR ER
P E, BRI RIRES R x, =, M2 , REFIFH6S -
RARRARHEAR(6) AT BB BIK IE/E 1
RSP %5 X CCD1 ~4 P Bk 6S BRI HB
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p, =y/(1 +x, Xy)
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£5 CCD1-~4ifER 65 KASKESHN
Table 5 6S simulation of atmospheric correction coeffi-
cients for CCD 1 ~4 bands

CCD1 CcCD2 CCD3 CCD4
X, 0. 00567 0.00528 0.00615 0.00794
Xy, 0. 17608 0. 10954 0.05594 0. 02501
X, 0.15750 0.11252 0.07511 0.0454
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RERERMMBYHAIKTNERURHE (p,.
(The TOA equivalent reflectance of scene ) 7] By /4=
() itE®sa 7.

Proa = E;UNL- cljso, ’ (7)
AH 0. AR (TOA) RMR H R (XTEHN),
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KA.
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Fig.2 Graphs of reflectivity before and after 6S atmospheric
correction
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=(NIR -R)/(NIR +R) ,NIR #1 R 45335 4T 5} F0
LB BEDGRE. EfTENERAEK 6.
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Fig.3 Comparison of NDVI graphs before and after 6S atmos-
pheric correction
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- (1) BdfHEA] LANDSAT-5 B9 T™ $(3E, R %
KRG ENIEE 7%t CBERS-2 # CCD 1 ~4 J Bt
AR ERRHE, BT CCD 1 ~4 EBRNESNE
R ZRERH, XXX ERERE LM
8, BB B R R (L.

(2) MFI6S BR , BF5LT CBERS2 B CCD 1 ~
4 FBEERELANKSREMEFRRES &,
BR T RS MM ERZ B RBEBN, KT M E
LRSI, AR 6S BEIA] LU AR AR ST e B
42 Purzdaling- 2N

(3) X KRSKIERTE B B 3 F0 NDVI FRE
TR, KB KSKIEF K CCD3 1 CCD4
BB S5 3R B B &, L, CCD4 T4 5h ok Bt
BHEH. KSKRIESH CCD B SN L BaeE
X NDVI 3K A % X NDVI /RS

B9 NDVI N IEME, SRR ER AR 4. RILR G % (F#34 1)
£6 FEHMWE CCD3 M CCM4 i DN p,.. p, ¥ NDVI &
Table 6 Values of DN, p,,., p, and NDVI derived from different targets in CCD3 and CCD4
DN f& FRRIE 01 TR R p, NDVI
ccb3 cCp4 . ccp3 cch4 ccD3 cch4 DN Proa 2.
Kk 21 22 0.0262 0.0152 0.0244 0.0138 0.0233 -0.2638 -0.2774
B 39 60 0.0824 0.0977 0.1873 0.2215 0.2121 0.0849 0.0837
BH 29 40 0.0515 0.0543 0.0959 0.1021 0.1594 0.0266 0.0323
R 28 68 0.0483 0.1151 0.0864 0.2647 0.4167 0.4085 0.5077
2 30 62 0.0546 0.1020 0. 1049 0.2323 0.3478 0.3025 0.3779
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