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A Generalized Robust Chinese Remainder Theorem and Its
Application to Frequency Estimation with Undersampling
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Abstract: The Chinese remainder theorem is not robust in the sense that a small error in its remainders may cause
a large error in the determined integer by the CRT. In this paper, a Generalized Robust Chinese Remainder
Theorem (GRCRT) is presented when moduli are not pair-wisely co-prime and the remainders have errors. The
new theorem is proofed in detail; The formulas of the estimated integer and estimation error upper bound are
provided. The RCRT is then applied to determine the frequency when the signal waveforms are undersampled.
Simulation results show that new algorithm is robust with considering residue errors and can use to the area of
digital signal processing and will have more applications to other areas.
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