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Research on Anti-interference and Accuracy Improvement methods for ECG
Instruments in Complex Electromagnetic Environments

ZHAO Xiaomin'?*, ZHANG Aiai', HAN Wei', LI Feixing', LI Fangjiang'
(1. The First Affiliated Hospital of Hebei North University, Zhangjiakou 075000, China;
2. Hebei North College, Zhangjiakou 075000, China)

Abstract; To address the issue of ECG signal distortion caused by complex electromagnetic environments and its impact
on clinical diagnostic accuracy, research is conducted on anti-interference and accuracy improvement methods for ECG instru-
ments in complex electromagnetic environments. This paper builds a hardware platform that combines S3C2410A and AT-
megal6 dual cores, and adopts hardware interface isolation and power domain segmentation techniques to enhance the
system’s electromagnetic compatibility; Also, a beamforming technology is used to calculate spatial matching weights and
synthesize directional beams, with interference identification and dynamic compensation algorithms supplemented, thus a-
chieving the target’ s electrocardiogram signal enhancement and interference suppression. Experimental verification is con-
ducted under RF continuous wave and broadband noise interference environments, and the results show that the method in-
creases the signal-to-noise ratio of ECG signals to 0. 2 dB, and controls the signal fluctuation range within [ —15 dB, 73 dB]
and [ —16 dB, 73 dB], respectively, with an error of less than 2 dB from the ideal index. This design meets the require-
ments of IEC60601 medical equipment electromagnetic compatibility standard and can ensure the accuracy of ECG diagnosis in
complex electromagnetic environments, providing an effective solution for reliable ECG monitoring in extreme scenarios.

Keywords: complex electromagnetic environments; electrocardiogram diagnostic equipment; anti-interference optimiza-

tion; improved accuracy; beamforming
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