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Abstract: Since HJ-1B has been launched, 7 sets of blackbody data were used to calculate onboard
calibration coefficients, but the research work on the validation of coefficients is rare. MODIS 31, 32
channels were selected as the reference sensor for the validation of the HJ-1B infrared channel onboard
calibration coefficients by using the methods of spectral response divergence and linear statistical
relationship. Firstly, the relationship of top of atmosphere (TOA) radiance between the HJ-1B thermal
infrared channel and MODIS 31, 32 channels is calculated, and based on which the surface leaving
brightness temperature is calculated to validate the brightness temperature calculated through the onboard
calibration coefficients. According to the onboard calibration principle, calibration coefficients of HJ-1B
infrared channel on Sep 14th ,2009 are calculated with the Half-width, moments and look-up table
methods. The results show that calibration coefficients calculated by the look-up table method has better
precision. The difference between the brightness temperature of look-up table method and spectral
response divergence and linear statistical relationship methods are within 1 K, 0.02 K and 0.81 K,
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respectively, which demonstrate the feasibility of both validation methods and the spectral response

divergence method has high accuracy. The study may contribute to fundamental basis for the validation of

in-flight calibration of optical payload.
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Tab.1 Onboard calibration results
Radiance/ W+ (m=2:sr™t-um) DN Coefficient
Calibration
methods High temperature Normal temperature High temperature Normal temperature Gain Bias
point point point point

Half-width 12.7759 8.0912 56.915 -21.7211

Moments 10.326 9 6.540 2 705.4185 438.787 1 70.4124 -21.7211
Look-up table 12.2351 7.7657 59.6559 -24.4794
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Tab.2 ROI at-pupil radiance of MODIS 31th, 32th channels

At-pupil radiance

Channels DN g/W-m-2.srt- pm-? b IW-m st um-
MODIS 31th 10569.2 0.000 84 1577.34 7.553 4
MODIS 32th 11 465.96 0.000 73 1658.22 7.156 7

Half-width 56.915 -21.7211 7.650 0
HJ-1B infrared 413.68 Moments 70.412 4 -21.7211 6.183 6
Look-up table 59.6559 -24.479 4 7.3448
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Tab.3 Simulation of at-pupil radiance of HJ-1B infrared channel and MODSI 31th, 32th channels

Surface/K HJ-1B infrared channel’s MODIS 31th channel’s MODIS 32th channel’s
radiances/W-m2-sr*-pum radiances/W-m=2-sr?-pum radiances/W-m2-sr*-pum
260 4.851012 4.892 086 4.845 555
265 5.276 76 5.355332 5.259 127
270 5.725783 5.845 578 5.693 613
275 6.198 184 6.363 028 6.149 007
280 6.694 028 6.907 848 6.625 268
285 7.21333 7.480 142 7.122 33
290 7.756 094 8.079 982 7.640 098
295 8.322 277 8.707 4 8.178 45
300 8.911 808 9.362 375 8.737 246
305 9.524 591 10.044 87 9.316 321
310 10.160 5 10.754 81 9.915 497

A BT R A B AR AR S R, R AS B B RS iR . [H]

3 WIEERSEMN it , SRR — K MODIS 45 31,32 3 i 1 74 g ) 52 46
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Tab.4 Surface brightness temperature of HJ-1B infrared channel and MODSI | 31th, 32th channels

. . . . Surface . .
At-pupil radiance  Path radiation Transmittance Surface radiance brightness Differencel Difference2
-m2-sritopm? -m2-sritpm? -m=2-srit-pm? K K
W-mZsrtepm™  /W-emZ-sri-um W-mZ.srtepm temperature/K / /
Half-width 7.6500 7.8477 288.77 2.80 3.63
Inversion Moments 6.183 6 0.4075 0.922 9 6.258 7 274.52 -11.46 -10.62
Look-
pocup 7.3448 7.5170 285.95 -0.02 0.81
table
Spectral
response 7.3550 7.5197 285.97 - -
. divergence
Equivalent . 0.390 4 0.926 2
Linear
statistical 7.2658 7.4234 285.14 - -
relationship
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