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A Study on Performance Improvement of ECG Data Compression
Algorithm

Byung-Chae Lee, Seon-Cheol Hwang, and Myoung-Ho Lee

— Abstract —

In this paper, fast Fourier transform and fast Walsh transform algorithm are studied for ECG data

compression. ECG data-12 bit samples digitized at 480 samples-are segmented into QRS complexes

and SQ intervals by digital derivative filter, which used for detection of QS width and difference

compressed in Fourier or walsh domain.

And also the existing techniques for data compression-TP, MTP, CORTES, AZTEC, MCORTES-

. which have not been evaluated with a common measurement of goodness, were processed to get

absolute terms of values in the same condition.
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Fig. 2.1 A block diagram of data compression and

reconstruction in orthogonal transform
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Fig. 3.2 Frequency characteristics of digital band-
pass filter
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Table 4.3 The values of PRD with various compres-
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sion algorithms

NORMAL R ON T| PVC |C_BLOCK|VES RATE
TP 6.94 3.61 | 2.80 3.51 3.45
MTP 10. 66 5,88 | 4.30 5.13 5.28
AZTEC 18.47 | 10.18 | 13,31 9.4 9.9
CORTES 12,22 3.57 | 4.00 5.14 5.45
MCORTES| 12.67 4.32 | 4.48 5.62 5.70
FFT 8.35 7.23 | 4.8 4.38 4.30
FWT 16.32 | 10,12 | 9.04 | 10.90 5.57

T 4.4 7 Fe)Eo] upE ghE]
Table 4.4 Compression ratio with various compres-
sion algorithms

NORMAL|R ON T| PVC [C BLOCKNVES.RATE
TP 2:2] 2:1] 2:1] 201 211
MTP 3:1] 3:1] 3:1 3:1 301
AZTEC 9.5:1] 8.1:1] 85:1| 89:1] 9.3:1
CORTES | 6.2:1] 4.5:1]5.1:1] 59:1| 5.6:1
MCORTES| 7.7:1] 6.2:1 6.5:1] 7.6:1| 7.8:1
[FFT 18.001]14.9:1]14.271] 16.8:1] 17.3:1
[FWT 9.0:1]63:1] 621 7.8:1] 811
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Table 4.5 Peak point of ECG wave with various co-
mpression algorithms

NORMAL{R ON T| PVC |C BLOCKVES RATE

original 149 42 358 182 300
TP 149 43 359 183 301
MTP 148 43 358 181 (292,301-304

AZTEC 147-149 | 40-43 |356-359 | 181-183 | 275-307
CORTES 149 43 358 182 275-307
MCORTES| 148 42 358 181 276-308
FFT 148 42 358 182 300
FWT 148-149 | 40-41 ]358-359 | 180-181 293
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Table 4.6 peak value error of ECG wave with va-
rious compression algorithms
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Table 4.7 Average compression ratio, APRD and
peak error with various compression algo-

NORMALR ON T| PVC |C BLOCKVES RATE rithms
original 73.738 | 80.934 |117.768| 56.769 | 31.481 i Hiteat | RPEAK 2%
TP 0.738 | 0.934| 0.768] 0.769 | 0.481 TP 21 4.06 0.738
MTP 0.262 | 1.934] 0.232] 1769 | 1.481 MTP 311 6.25 1.123
AZTEC L738 | 2.934| 1768 1769 | 2.481 AZTEC 8911 12.41 2.125
CORTES | 0.738 | 0,934 0.768] 0.760 | 2.481 CORTES 5,511 6.08 1138
MCORTES| 0.262 | 0,934 | 0.768] 0.769 | 2.481 MCORTES 7211 6.56 1.043
FFT 0768 | 0.969 | 0.190] 0.671 | 0.534 FFT 16.3:1 5.82 0.626
FWT 2892 | 1295 | 0.375] L1102 | 1.350 FWT 7.5:1] 10,40 1.412
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