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[Abstract] Background Long —term Holter electrocardiogram (ECG) monitoring plays a crucial role in
arrhythmia screening and remote healthcare. However, the continuous high—sampling-rate signals it produces lead
to significant burdens in data transmission and storage. Existing ECG compression methods are mostly designed

for conventional ECG or offline data and are difficult to implement in resource—constrained wearable devices to
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achieve real —time, high —fidelity compression. Methods To address these issues, this study proposes a novel
Transcription—based ECG Compression Algorithm (TECA) and its corresponding file format, the Transcription—
based ECG Format (TEF). The proposed method builds upon the 1.Z77 framework, introducing a signal-to—noise
ratio (SNR) constraint and an adaptive sliding—window mechanism to construct a fault—tolerant matching model
capable of real—time operation, thereby achieving a dynamic balance between compression ratio and waveform
fidelity. Results Experiments conducted on the large—scale Icentia 11k long—term ECG dataset demonstrate that
TECA achieves an average compression ratio of 27.65 while maintaining an SNR above 20 dB and a percent
root —mean —square difference (PRD) below 10%. Compared with wavelet transform, compressed sensing, and
traditional lossless algorithms, TECA exhibits significantly superior compression efficiency while effectively
preserving essential diagnostic ECG features. Conclusion The proposed TECA algorithm ensures both high
compression efficiency and high fidelity, substantially reducing the computational and communication burdens of
ECG monitoring devices. It provides a new technical pathway for low—power design and edge—intelligent signal

processing in long—term ECG recorders, offering insights for the development of intelligent and data—efficient
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wearable medical devices.

[Keywords] Holter ECG; Data compression; LZ77
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