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Single-point absolute radiometric calibration for space

infrared camera by changing integration time
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Abstract: A method of in-orbit radiometric calibration by changing integration time for space infrared
camera was proposed aiming to multiple-point radiometric calibration obtaining method. Firstly, the
response model by changing integration time was developed according to response characteristics of space
infrared camera. Secondly,theoretical differences between changing integration time and radiance were
analyzed. The method of radiometric calibration by changing integration time using a single-point standard
was proposed for in-orbit application. Finally, the error introduced by this method was analyzed
combining the nonlinearity of detector. The example calculation shows that the maximum principle error
of this method is 1.5% under proper temperature at the same radiant energy when temperature is 250 to
500 K and integration time is 10 ms. Single-point absolute radiometric calibration by changing integration
time can avoid the complexity of design and control of multiple-point radiometric calibration system, and
can be used for in-orbit radiometric calibration.
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Normalized spectral response
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Tab.1 Parameters of two methods

Calibration by integration

Method Calibration by radiance .
time
Parameters T./K t/ms T./K
Value 250-500 10 375 0.13-98.77
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Fig.3 Outputs of camera with two input methods
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Fig.4 Relationship between integration time and radiance
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