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The ClosedForm Robust Chinese Remainder Theorem and Its
Application in Frequency Estimation with Undersampling

WANG Wen+ie LI Xiao—ping
( Ministry of Education Key Lab for Intelligent Networks and Network Security Xi’ an
Jiaotong University Xi’an 710049 China)

Abstract:  The Chinese remainder theorem is widely used in many fields such an signal processing. It tells us that an in—
teger can be reconstructed by its corresponding remainders. As we know it 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 order to resist the error sensitivity a robust
CRT was proposed recently. However all of the methods in the literatures were searching based which required a heavy
computational load. In this paper a Closedform robust Chinese Remainder Theorem is presented to solve the robust esti—
mation problem. Furthermore we give the algorithm to reconstruct the original number. In order to verify the effectiveness
of the method we applied it to the frequency determination when the signal waveforms are undersampled. Simulation results
show that the proposed algorithm has the same performance but less computational complexity. Moreover it has a more con—
cise expression.
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Fig.3 Running time versus the number of sampling
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