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Abstract : In the home health management system, we often face the situation to handle biological signals that are frequently measured from
normal subjects. In such a case, it is necessary to decide whether the signal at a certain moment is normal or abnormal. Since ECG is one of
the most frequently measured biological signals, we describe algorithms that detect QRS-complex and decide whether it is normal or abnormal.
The developed QRS detection algorithm is a simplified version of the conventional algorithm providing enough performance for the proposed
application. The developed classification algorithm that detects abnormal from mostly normal beats is based on QRS width, R-R interval and
QRS shape parameter using Karhunen-Loeve transformation. The simplified QRS detector correctly detected about 99% of all beats in the
MIT/BIH ECG database. The classification algorithm correctly classified about 96% of beats as normal or abnormal. The QRS detection and
classification algorithm described in this paper could be used in home health management system.

Key words : Home health management, QRS detection, Normal vs. Abnormal, QRS width, R-R interval, QRS shape parameter
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Fig. 1. Example of QRS width: (a) normal QRS and (b)
abnormal QRS
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Fig. 2. Histogram of QRS width for normal and
abnormal QRS
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Table 1. Results of normal QRS beat classification
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100 1 1 2270 0 0 0
101 2 1861 2 1861 0 0 0
103 2082 0 2082 0 0 0
105 46 2524 38 2480 44 8 52
106 520 1505 496 1504 1 24 25
108 17 1744 14 819 925 3 928
12 0 2537 0 2537 0 0 0
113 6 1787 0 1787 0 6 6
115 0 1951 0 1951 0 0 0
117 0 1533 0 1530 3 0 3
119 444 1541 444 1541 0 0 0
121 1 1860 1 1792 68 0 68
122 0 2474 0 2472 2 0 2
123 1513 1513 0 0 0
200 825 1774 764 1747 27 61 88
201 306 1655 263 1655 0 43 43
202 38 2096 22 2095 1 16 17
203 450 2528 426 1705 823 24 847
205 71 2583 69 2583 0 2 2
208 9386 1957 985 1741 216 11 227
209 1 3001 1 3001 0 0 0
210 217 2431 175 2420 " 42 53
213 223 3026 216 2956 70 7 77
215 164 3197 138 3197 0 26 26
219 64 2088 61 2088 0 3 3
220 0 2046 0 2046 0 0 0
221 396 2029 391 2029 0 5 5
228 362 1689 359 1687 2 3 5
230 1 2253 1 2252 1 0 1
233 830 2247 803 2234 13 27 40
234 53 2698 3 2698 0 50 50
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(a) TP(true positive): B4’ QRSE H| A Yo 2 FHA
(b) TN(true negative): 44 QRSE AAo g BA

(c) FP(false positive): 4 QRSE H|AAMN o2 B3

(d) FN(false negative): H]HA QRSE Adoz A
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