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Fig.3 Encoding process of the proposed compression algorithm
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Fig.4 Construction of 2-D ECG data array. (A) Original ECG signal; (B) 2-D ECG data array
after cutting, padding zeros and aligning; (C) Gray scale mapping of a 2-D ECG data array
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Fig.8 Compression effects of four records of the MIT/BIH database using the proposed algorithm. (A) Original ECG
signal of record 100; (B) Reconstructed signal of record 100 (PRD=3.52, CR=25); (C) Error signal of record 100;
(D) Original ECG signal of record 105; (E) Reconstructed signal of record 105 (PRD=2.85, CR=25); (F) Error signal
of record 105; (G) Original ECG signal of record 112; (H) Reconstructed signal of record 112 (PRD=1.97, CR=25);
(I) Error signal of record 112; (J) Original ECG signal of record 115; (K) Reconstructed signal of record 115

(PRD=2.28, CR=25); (L) Error signal of record 115
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HYBRID 2-D ECG COMPRESSION METHOD BASED ON WAVELET TRANSFORM

WANG Xing-yuan, MENG Juan
(School of Electronic & Information Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: In this paper, the authors proposed a new hybrid two-dimensional (2-D) wavelet-based
electrocardiogram (ECG) data compression method. A 1-D ECG data was first segmented and aligned to
a 2-D data array, which fully utilizing the two kinds of correlation of heartbeat signals. And then 2-D
wavelet transform was applied to the constructed 2-D data array. A modified coding method was em-
ployed to the wavelet coefficients. First, modified the set partitioning hierarchical trees (SPIHT) method
and the vector quantization (VQ) method, according to the individual characteristic of different coefficient
subband and the similarity between the subbands. Second, a hybrid compression method of the modified
SPIHT and VQ was employed to the wavelet coefficients. Records selected from the MIT/BIH arrhythmia
database were tested. The experimental results showed that the proposed method was suitable for various
morphologies of ECG data, and that it achieved high compression ratio with the characteristic features
well preserved.

Key Words: Electrocardiogram (ECG) compression; Wavelet transform;

Set partitioning hierarchical trees (SPIHT); Vector quantization (VQ); Validity
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