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Wavelet Compression Method with Minimum Delay
for Mobile Tele—cardiology Applications
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Abstract - A wavelet based ECG data compression has become an attractive and efficient method in many mobile
tele-cardiology applications. But large data size required for high compression performance leads a serious delay. In this
paper, new wavelet compression method with minimum delay is proposed. It is based on deciding the type and
compression ratio(CR) of block organically according to the standard deviation of input ECG data with minimum block
size. Compression performances of the proposed algorithm for different MIT ECG Records were analyzed comparing other
ECG compression algorithm. In addition to the processing delay measurement, compression efficiency and reconstruction

sensitivity to error were also evaluated via random noise simulation models.

The results show that the proposed

algorithm has both lower PRD than other algorithm on same CR and minimum time in the data acquisition, processing

and transmission.
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Fig 1. Flow diagram of the proposed diagram
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deviation ratio and continuity of blocks
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Table 2. Performance of the proposed aigorithm for different MIT ECG Records
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mit213 256 100 1.01 15 2.63 13.73 2.65 13.88
mit215 256 98 2 1.08 14.78 26.68 1.11 13.72 1.38 17.32
cu0l 96 35 65 8.17 563 19.77 7.32 7.98 8.09 9.4
cu4 96 50 50 6.32 6.63 21.17 777 8.41 7.88 8.43
cul8 192 75 25 1.28 8.79 26.34 8.64 10.86 13.26 17.53
118e00 128 55 45 4.44 597 2291 3.67 9.59 433 11.29
119e00 128 50 50 518 6.48 22.2 2.89 6.61 2.96 7.01

0| S8 Tele-cardiology AlAH HEBE %8 2N x|eig JIX doleal ¢t% 7)Y 789



BRBFRXE 5308 1138 2004F 118

Reconstrucied crgnal of tha [m100] recors CR-15 1. PRD-0 456 PRDI 342
Ehe e — T

!

1
\A/‘é .Ei ,.ni A 4 .
G-t S T T

88858 §

ag 5 O3 29 MIIX| AME BZE=E2FE HetdE g4n
2l &S Al8et 29 A

Fig 5. Reconstruction results of the proposed algorithm
using three ECG records of the figure 2

42 o2 AEdol4d A3t

E 32 TEST1 H°|HE A3t 1512 5% £ MSI
2 A% et | 29 dolEd AWF L/ =R
Bog & Ag F5E& AV A E"HelE Aot Hr)
B o9 v-&(BER)°] 0013 00054 @ PRDE & o032
53l EE o3 H]&(Block Error Rate)= 7ZtZ} 63%,
48%0]t}. olmjE tele cardiology Al&®olA oo s
ARQS} 22 AdEE Suigs A4 A4 Ado] B
gt 3R g d FAAME A4HE dolE x|
o de 13 g Mg B o vee Foof A B
2 o8 ugo] 00001018t W oY BEE A Wze
PROU 85 o2l ¥&<) AYHelet. RAS) 3% 4% dll
HolA H3HZ g H&8<A SC 29 dolest Agroe=z
A7) Qe 9% i UHE HARA 2 oy FHAA
@& BEo) dd o3 £42 BEo| A EopATh oA
2 da FAE kg drz BE 3t &2 Ak
H gugFo] RART o7 @70 2 AJAAE Hloh
E 3. 03 AlgolMd Hut
Table 3. Error simulation results

Ad gaelE RA
BER | orp | PROI %E"%* PRD | PRDI %i%(;*
001 | 2943 | 5044 &3 9% | 154 100
0005 | 225 | ®57 8 742 | 12 5
0001 | 1445 | 247 12 | 222 | 2o %
00005 | 08% | 1433 | 55 | 1509 | =597 15
00001 | 063 | 108 | 16 | 1055 | 1815 8
000006 | 0615 | 1065 | 065 | 0784 | 1438 5
000001 | 0608 | 1042 | 038 | 068 | 125 2
0000006 | 0606 | 1037 0 0674 | 1161 0
0000001 | 0605 | 1037 0 0674 | 1161 0
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