BLEE B4, F 15, 1988 WREX

J. of KOSOMBE:Vol. 9, No. 1
88-1-13

Olg4l* - EHE* - uig** - ZBH
= Abstract =

The Auto Regressive Parameter Estimation and Pattern Classification of EKS
Signals for Automatic Diagnosis

Youn-Sun Lee, Hyung-Ro Yoon, Keum-Soo Park, Bong-Ryul Kim

The Auto Regressive Parameter Estimation and Pattern Classification of EKG Signals for
Automatic Diagnosis.

This paper presents the results from pattern discriminant analysis of an AR (auto regressive)
model parameter group, which represents the HRV (heart rate variability) that is being
considered as time series data. HRV data was extracted using the correct R-point of the EKG
wave that was A/D converted from the I/O port both by hardware and software functions.

Data number (N) and optimal (P), which were used for analysis, were determined by using
Burg’s maximum entropy method and Akaike’s Information Criteria test. The representative
values were extracted from the distribution of the results. In turn, these values were used as the
index for determining the range of pattern discriminant analysis.

By carrying out pattern discriminant analysis, the performance of clustering was checked,
creating the text pattern, where the clustering was optimum.

The analysis results showed first that the HRV data were considered sufficient to ensure the
stationarity of the data; next, that the patern discrimimant analysis was able to discriminate

even though the optimal order of each syndrome was dissimilar.
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70 90 110 130 150 170 190 Total
2 00.00 00.00 00.00 42.11 00.00 00.00 00.00 42.11
3 57.89 57.89 63.16 68.42 63.16 73.68 73.68 457.88
4 57.89 68.42 78.95 78.95 84.21 84.21 84.21 536.84
5 68.42 68.42 68.42 78.95 84.21 84.21 84.21 536.84
6 84.21 73.68 78.95 73.68 84.21 84.21 78.95 557.89
7 78.95 73.68 89.47 78.95 73.68 89.47 78.95 563.15
8 73.68 84.21 89.47 89.47 89.47 89.47 94.74 610.51
9 89.47 78.95 94.74 94.74 94.74 94.74 94.74 636.85
10 89.47 89.47 94.74 94.74 94.74 84.21 84.21 631.58
1 94.74 89.47 100.0 94.74 94.74 100.0 100.0 673.69
12 100.0 94.74 94.74 94.74 94.74 100.0 00.00 578.96
13 100.0 100.0 100.0 00.00 00.00 100.0 100.00 600.00
14 00.00 100.0 100.0 100.0 100.0 100.0 00.00 400.00
15 100.0 00.00 00.00 100.0 00.00 00.00 100.0 300.00
16 100.0 00.00 68.42 00.00 00.00 00.00 100.0 268.42
17 00.00 00.00 00.00 00.00 100.00 00.00 00.00 100.00
18 00.00 00.00 00.00 00.00 00.00 00.00 00.00 00.00
19 00.00 100.0 00.00 00.00 00.00 00.00 00.00 100.00
20 00.00 00.00 00.00 00.00 00.00 00.00 00.00 00.00
Total 109472  1078.93  1121.06  1089.49  1057.90 108420  1068.42  7594.72
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70 90 110 130 150 170 190 Total

2 00.00 00.00 00.00 2.92 00.00 00.00 00.00 2.92
3 2.22 2.20 2.28 2.14 2.30 2.29 2.32 15.75
4 2,73 2.55 2.20 2.30 2.23 2.32 2.40 16.73

5 2.41 2.29 2.42 2.46 2.22 2.39 2.40 16.59
6 2.33 2.12 2.13 2.32 2.86 2.26 2.45 16.47
7 2.33 2,72 2.13 2.30 2.47 2.37 2.20 16.52
8 2.88 2.27 2.30 2.25 2.46 2.40 2.18 16.74
9 2.58 2.65 2.66 2.52 2.36 2.28 2.41 17.46
10 2,77 2.51 2.56 2.19 2.16 2.79 2.88 17.86
11 2.86 2.44 3.59 2.66 2.25 2.57 2.67 19.04
12 2.38 2.35 3.12 2.40 2.44 2.48 00.00 15.17
13 2.81 2.46 2.81 2.98 00.00 2.65 2.40 16.11
14 00.00 2.85 2.89 00.00 2.66 3.18 00.00 11.58
15 2.80 00.00 00.00 3.51 00.00 00.00 3.33 9.64
16 2,17 00.00 9.50 00.00 00.00 00.00 3.95 15.62
17 00.00 00,00 00.00 00.00 7.66 00.00 00.00 7.66
18 00.00 00.00 00.00 00.00 00.00 00.00 00.00 00.00
19 00.00 7.89 00.00 00.00 00.00 00.00 00.00 7.89
20 00.00 00.00 00.00 00.00 00.00 00.00 00.00 00.00
Total 33.27 37.30 40.59 32.95 34.07 29.98 31.59 239.75
¥ 4 Mahalanobis Az %] F ¢} Cluster 4582 #

70 90 110 130 150 170 190 Total

2 00.00 00.00 00.00 1.2296 00.00 00.00 00.00 1.2296
3 1.2852 1.2736 1.4400 1.4642 1.4527 1.6873 1.7094 10.3124
4 1.5804 1.7447 1.7369 1.8159 1.8779 1.9537 2.0210 12.7305
5 1.6489 1.5668 1.6558 1.9442 1.8695 2.0126 2.0210 12.7168
6 1.9621 1.5620 1.6816 1.7094 2.4084 1.9031 1.9343 13.1609
7 1.8395 2.0041 1.9057 1.8159 1.8199 2.1204 1.7369 13.2424
8 2.1220 1.9116 2.0578 2.0131 2.2010 2.1473 2.0653 14.5181
9 2.3083 2.0922 2.5201 2.3874 2.2359 2.1601 2.1562 15.8602
10 2.4783 2.2457 2.4253 2.0748 2.0464 2.3395 2.4252 16.0452
11 2.7096 2.1831 3.5900 2.5201 2.1371 2.5700 2.6700 18.3745
12 2.3800 2.2264 2.9559 2.2738 2.3117 2.4800 00.00 14.6278
13 2.8100 2.4600 2.8100 00.00 00.00 2.6500 2.4000 13.1300
14 00.00 2.8500 2.8900 00.00 2.6600 3.1800 00.00 11.5800
15 2.8000 00.00 00.00 3.5100 00.00 00.00 3.3300 9.6409
16 2.1700 00.00 6.4999 00.00 00.00 00.00 3.9500 1206199
17 00.00 00.00 00.00 00.00 7.6600 00.00 00.00 7.6600
18 00.00 00.00 00.00 00.00 00.00 00.00 00.00 00.00
19 00.00 7.8900 00.00 00.00 00.00 00.00 00.00 7.8900
20 00.00 00.00 00.00 00.00 00.00 00.00 00.00 00.00

Total  28.0943 32.0102 34.1690 24.7564 30.6752 27.2140 28.4193 205.3383
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