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Abstract: Aiming at the application requirements for brightness temperature calibration of spaceborne microwave radi-
ometer thermal calibration targets, based on the temperature gradient characteristics of the absorptive coating and the
generation mechanism of brightness temperature bias, and combined with engineering-feasible temperature measure-
ment methods and experimental approaches, this study focuses on researching an on-orbit applicable brightness tempera-
ture metrology calibration technical solution. Given the current background of high emissivity design and determination
technology of the calibration target being basically perfected, this work focuses on summarizing the methods for deter-
mining the temperature gradient characteristics of the calibration target coating. The goal is to construct an in-orbit avail-
able brightness temperature calibration method that uses multiple parameters, such as the measurable temperature values
of the metal inner core of the calibration target and that near the radiation aperture of the calibration target. Based on fea-
sible electromagnetic simulation technology, thermal simulation technology, platinum resistance and infrared tempera-
ture measurement techniques, the paper preliminarily summarizes the implementation path of the brightness temperature
calibration technology system for space-borne calibration targets. This involves first constructing a basic brightness tem-
perature calibration model considering uniform background brightness temperature and improving the mapping relation-
ship from the inner core temperature of the calibration target and the equivalent background brightness temperature to the
longitudinal temperature gradient of the coating. Subsequently, an application model for brightness temperature calibra-
tion considering the installation environment is constructed, improving the mapping relationship from the temperature
measurements of the inner core and that of the radiation aperture area of calibration target to the overall brightness tem-
perature deviation. Finally, the validation and application of the brightness temperature calibration model are dis-
cussed. The research on brightness temperature calibration of space-borne calibration source is an important technical
basis and reference for further improving the accuracy of brightness temperature of calibration target and even develop-
ing space microwave radiation measurement standards.

Key words: microwave radiometer, microwave calibration target, radiant brightness temperature, in-orbit calibration,

brightness temperature calibration
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Fig. 1

coating layer of microwave calibration target (MCT for short).

Configuration of the iso-temperature surfaces in the

(For demonstrating the temperature gradient in the height direc-
tion) (Parameters: period of the unit: 6 mm; uniformly coated
pyramid; height to period ratio: 4:1; bottom temperature: 300
K, background brightness temperature: 3 K)
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Fig. 8 Surface temperature measurement of the MCT coating
layer by the infrared temperature measuring method, in labora-

tory environment.
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the MCT surface temperature in the thermal-vacuum facility.

Surface temperature measurement configuration of

(By infrared thermometer, focusing on the tip position of the
MCT)
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Fig. 10 Thin PRT measurement upon the surface of coating
layers of MCT.
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Table 1 Input Parameters for the Brightness Temper-

ature Calibration
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Technical routine of the brightness temperature cali-
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Fig. 12 Scheme design for the fundamental model of brightness temperature calibration
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