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Research on Clock Signal Noise Suppression and Precision Optimization
Based on Time-Frequency Analysis

Zhang Heng
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Abstract : The clock signal is the basic timing guarantee for electronic communication, navigation and
measurement systems. The purity and accuracy of the clock signal directly determine the stability of
the equipment operation. During the transmission and acquisition process of the clock signal, it is easily
affected by environmental interference and device losses, resulting in phase jitter, frequency drift and
other noises. Most traditional noise suppression methods use a single time—domain filtering approach,
which cannot distinguish complex noise components and have limitations in improving accuracy. This
paper adopts the time—frequency analysis method, elaborates on the types of clock signal noise and
the basic principles of time—frequency analysis, analyzes the current phenomena of unclear noise
identification, mismatched filtering and lagging precision calibration in clock signal processing. By
combining wavelet transform and short—time Fourier transform, noise is suppressed, and a precision
optimization regulation system is established, aiming to provide technical references for high—precision
timing systems.
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