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Abstract: Radiometric calibration technology is the key link to realize quantitative remote sensing. In recent
years, with the maturity of infrared telemetry technology, onboard infrared radiation calibration has become an
important development direction of space quantitative remote sensing technology. Based on the background of
real-time absolute radiometric calibration of infrared cameras, this paper puts forward the semioptical path on-
board absolute radiometric calibration and site absolute radiometric calibration based on multitemperature field.
Combined with the experimental data, three schemes of onboard calibration, site calibration and cross calibration
are used to verify the on-orbit absolute radiometric calibration experiment. The applicable scenarios of onboard
calibration, site calibration and cross calibration are analysed. The results show that by combining the semi and all
optical calibration data processing and conversion technology, using the site absolute radiation calibration method
of the water surface field and land surface field, a suitable calibration site is selected, and typical ground object
scenes are added to the land surface field to realize multitemperature field calibration. The radiometric calibration
method proposed in this paper realizes real-time high-precision absolute radiometric calibration, and the
calibration accuracy is better than 1.5 K.
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Tab.1 Error table of each link of site calibration
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Fig.4 On orbit cross calibration flow chart of infrared channel remote sensor
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Fig.5 TERRA-MODIS and spectral response of the infrared camera
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Fig.6 AQUA-MODIS and spectral response of the infrared camera
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Fig.7 MSG-SEVIRI and spectral response of the infrared camera
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Fig.10 Radiance contrast between SEVIRI and the infrared camera
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s L RS 8 I LD AME AL IR ZT S8 18 4 5 B (R
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MR 2 0T DL, AR 2E AR AL 0.5%, P
MODIS & B85 1R B b, IR ZEHBLE 0.3% LI T

R 2 ZLIHMEHIIMLISMEE S MODIS 1 SEVIRI i [T R4
Tab.2 Matching coefficients between thermal infrared channel of the infrared camera and MODIS and SEVIRI

spectra
Infrared camera and sensor ag a, a ay Relative error
TERRA-modis 0.2865 (ch28) 0.064 5 (ch29) 0.5952 (ch30) 0.3076 0.2146%
AQUA-modis 0.2705 (ch28) 0.086 5 (ch29) 0.5960 (ch30) 0.2970 0.2336
SEVIRI 0.0417 (ch7.3) 0.196 5 (ch8.7) 0.4962 (ch9.7) 0.2485 (ch10.8) 0.1097 0.3407%
134 ik AT R, 753 B max STDV IR 1.65(1 %),
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(2) ZHAG AR ZE 51T
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Tab.3 MSG2/SEVIRI calibration accuracy and

matching coefficient

Number Channel name Calibration accuracy/K Matching factor(a)

1 ch7.3 04 0.2901
2 ch8.7 0.5 0.4593
3 ch9.7 0.6 0.1969
4 ch10.8 0.8 0.1219
(3) HIERZEMHT

BB SOERR B IR ZE IR 4 PR,
rF R D T A 455 s 23 G R L) ORI 7 32 UC i, AN [+]
OF BERAT KA IR 25 e X BRI, TR oA AL
Sy BRI, 5 TR I S % R A 22 AR, TR A
PRVCE AT IR AN . 58 B hR s R e AR S 2k
(o] U 59 S, PG £ I DT R RE AR B AT R, %L
i VC JE 158 25 % 16 B Bk iR 22 b, BURR B &K
K, —MAE 02 AN,

R4 TXEHRENARTHIRER

Tab.4 Error table of each link of cross calibration

Error source Error Sensitivity coefficient Error contribution

Data matching ~ 5.00% 0.20% 1.00%
Spectral Matching 0.50% 1.00% 0.50%
Filter 1.00% 0.10% 0.10%

linear regression  1.00% 1.00% 1.00%
Total error 1.50%

LT AMHAL I L 1135.5 em™ X R Y 300 K
B 48 22 B SR 75.56 mW/(m?-sr-cm), J5 55 A2 B 8 R al
/N 1.5% I X5 LAY 5 23 0l O 299.17 K AT 300.82 K,
RI 38 BRI B L IR 224 0.8 K LA . L MODIS
PRUEZRIN G, 52 SOE bR SR 2245 BT 5

0.52+0.82=0.94K

(2) FE A B S e

i 18 5 G R AT A D ik, IR 3 SUE b
KGR o A2 SUE BRI e bR et B OB &L 11 B R

FE 300 K b, —H A 023 K W22 5, % FE i I 15
B E BoRS BE 1.2 K, 7] LATS 338 XUERRRG A -

10.232+1.22=1.22K
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Comparison of calibration results
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Fig.11 Comparison of cross calibration and site calibration results
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