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Noise reduction processing of atomic clock differential measurement
data based on low-pass filter and its performance analysis
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Abstract: The time interval counter, a common device for obtaining atomic clock comparison data, is
influenced by hardware performance, signal quality, and measurement methods, introducing uncertainty in
measuring the time interval of pulse signals. Directly using raw data to evaluate the short-term frequency stability
of atomic clocks will result in a noticeable impact. To accurately estimate the short-term frequency stability, it
is crucial to process the measurement data. This article analyzes the relationship between counter measurement

noise and frequency stability after applying the Savitzky-Golay filter, and determines the filter parameters with
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the k-fold cross-validation method to avoid the filtering distortion. Experiments show that a filter with a
polynomial order of 2 and window width of 141 accurately reflects the frequency stability of atomic clocks with
an average time of 100 seconds or more, providing an effective data processing method for short-term stability
assessment.

Key words: frequency stability; time interval measurement; noise processing; Savitzky-Golay filter
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