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Abstract: To enhance the measurement stability and interference immunity of the resistance measurement
system in infrared radiation reference satellites, we propose a noise analysis and digital averaging parame-
ters optimization method. The method addresses frequency aliasing at low data acquisition rates by recov-
ering noise frequencies through multiple under-sampled data sets, while providing recovery correction for
sampling rate deviations. We perform equivalent frequency response modeling of the measurement process

and optimize the digital averaging parameters by constructing a cost function that balances noise suppres-
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sion effectiveness and data acquisition time. The experiments show that the method achieves frequency

identification in the 50 Hz to 8765 Hz range at data acquisition rates below 31 Hz; the optimized filter pa-

rameters provide suppression of the environmental interference exceeding 47 dB. Compared with conven-

tional parameters, the peak noise of the voltage measurement is reduced from 7. 1517 mV to 0. 0765 mV,

and the stability of the resistance measurement is improved from 0. 09727 Q to 0. 00138 Q. The analysis-

optimization workflow allows accurate noise identification at low data acquisition rates, realizes multi-fre-

quency discrimination and aliasing component analysis, and guides the optimization of filter parameters,

thus providing a reliable solution for the precision resistance measurement system operating in complex

electromagnetic environments of infrared radiation reference satellites.
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tio measurement circuit
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