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ABSTRACT

ECG data are used for the diagnostic
purposes with many clinical situations, especially
heart disease. In this paper, an efficient ECG
data compression technique by wavelet transform
and high-speed vector quantization on PMS-B
algorithm is proposed. In general, ECG data
compression techniques are divided into two
categories: direct and transform methods. The
direct data compression techniques are AZTEC,
TP, CORTES, FAN and SAPA algorithms,
besides the transform methods include K-L,
Fourier, Walsh, and wavelet transforms. In this
paper, we applied wavelet analysis to the ECG
data. In particular, vector quantization on
PMS-B algorithm to the wavelet coefficients in
the higher frequency regions, but scalar
quantized in the lower frequency regions by
PCM. Finally, the quantized indices were
compressed by LZW lossless entropy encoder.
As the result of simulation, it turns out to get

sufficient compression ratic while keeping
clinically acceptable PRD.
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Fig. 1. Decomposition and reconstruction of the
wavelet transform of an ECG signal.
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Fig. 2. Block diagram of a simple vector
quantizer.
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Fig. 3. Spatial and frequency resolutions for ECG
decomposed by a five layer wavelet transform.

—226—



Aolegl 9@} BT TuelFe) AePARE o140 AVE Hold 571

HEFAs HA4 LS &7 Ad) ¢4, FFAA
E AZE 10248EH Wi F, 442 584 9
ojral WEI} waM, AsE 649 gy
01234522 UHAH, dolBg HEE Af=
7zt f9¥ 2 B8 training AEZ 9E T LBG
dngFoR Z gige P HAHIF IzBS A
At olFA wER =BG o|L3) RE3)
H4 L FAstede, 53 3P 238 E (ookup
table) 402 ojRAn, AA2 B3 A
Fo B3 dX3te M<Ql(index)d] Aoz o]0
A g2 F53F fANA Aitgol @y
WE HEFAIE HAL NE FE A)zH)
HE3rlele 433 EA™) Utk o)W BEAH
€ A ¥ =FdME YgdEga dug
2Y¢ o183l »ugE stux B PMS U
< e HF o) WBEHE ] FFgat &
Atgtthe AM Y Zuke 2ok oAl 2EE, Ha
g dEe dEdege AF e RS 7}
2 W} v BIFEE /1A Aotk PMS 7)
HaAlMe ¢4 =8 WEAEHY HRgo) i
LEATORE AYIG TE YREEES7He A
[AE =ol7l S8 F3sE BES9 FwHges
ZHAR QlEdE e HIAFE d2dact HyFg=
& 7HE ke dEYEHE ZAAFeR 3,
- RAERY YRNA HiAF AL §XI}EE A
Az AFLE Frh AP R3oE vty
HAAWR dA AHAE B3 74 ALeo)

1st codeword

2nd codeword

(a=-2""1)th codeword

(q=2)th codaeword
(q~1)th codeword

Range of
qth codeword Relative addressing
{q+1)th codeword for PMs-B

(q+2)th codeword

(q+2" ln)th codeword

{(M-1)th codeword
Mth codeword

3% 4 BadEAA 28 ZPMS-B).
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Fig. 5. Block diagram of the ECG data
compression technique proposed.
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Table 1. CR and PRD taken from MIT/BIH
ECG data 100, 105 and 200.
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vector quantizers of each CR and PRD taken
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