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A QRS Complex Detection Algorithm of Two-lead ECG Signal
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Abstract: Objective DDetection and anaysis of Electrocardiogram (ECG) are the major basis for clinica diagnose of
cardiovascular disease. As the most important feature wave of ECG signal, the accurate detection of QRS complex defining is
an important prerequisite and foundation for automated ECG analysis. In order to improve the sensitivity and specificity of the
single-lead QRS detection, a new agorithm of detecting two-lead QRS complex is proposed. Methods The original ECG is
detected by each lead with single-lead QRS detecting rule, and determined to do single-lead examination or two-lead fusion
examination by two-lead decision algorithm. Examination of single-lead adopts first-lead or second-lead detection, while
fusion examination of two-lead is decided by two-lead fusion method and lead judge rule. The two-lead decision algorithm is
updated constantly with the unit of time window. This algorithm concludes a few methods, such as variance, amplitude,
template matching, threshold comparison, and so on. Results The algorithm is evaluated by 48 ECG records of two leadsin the
MIT-BIH arrhythmia database, and the achieved scores indicate high performance: 99.87% sensitivity and 99.81% specificity
for QRS detection. And the false negative and false position in the algorithm are reduced by 23.26% and 18.27% respectively
compared to the first lead, which is reduced by 88.21% and 95.11% respectively relative to the second lead. Conclusion The
experiment shows that the algorithm can improve sensitivity and specificity of single-lead QRS detection in real-time and it
outperform some published results of other detection algorithms. Thus the algorithm has a good application potential and high
practica value in automated ECG analysis.
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Fig.1 The Construction of the Proposed Algorithm
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Fig.3 Block Diagram of Two-lead Fusion Method
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Tab.1 The Detection Results of This Algorithm

Record TP EN FP Se(%) Sp(%)
100 1899 0 0 100.00 100.00
101 1521 0 3 100.00 99.80

102 1819 0 0 100.00 100.00
103 1727 0 0 100.00 100.00
104 1855 0 0 100.00 100.00
105 2143 9 38 99.58 98.26

106 1694 0 0 100.00 100.00
107 1781 1 0 99.94 100.00
108 1474 4 80 99.73 94.85

109 2097 0 0 100.00 100.00
111 1773 1 0 99.94 100.00
112 2108 0 0 100.00 100.00
113 1504 0 0 100.00 100.00
114 1601 0 0 100.00 100.00
115 1635 0 0 100.00 100.00
116 2013 1 1 99.95 99.95
117 1282 0 0 100.00 100.00
118 1913 0 0 100.00 100.00
119 1659 0 0 100.00 100.00
121 1557 1 0 99.94 100.00
122 2051 0 0 100.00 100.00
123 1264 3 0 99.76 100.00
124 1365 0 0 100.00 100.00
200 2162 3 2 99.86 99.91
201 1489 31 0 97.96 100.00
202 1864 4 0 99.79 100.00
203 2459 20 17 99.19 99.31
205 2198 0 0 100.00 100.00
207 1594 0 0 100.00 100.00
208 2415 18 6 99.26 99.75
209 2516 0 2 100.00 99.92
210 2184 17 2 99.23 99.91
212 2282 0 0 100.00 100.00
213 2697 0 0 100.00 100.00
214 1876 0 0 100.00 100.00
215 2792 0 0 100.00 100.00
217 1840 3 2 99.84 99.89
219 1769 0 2 100.00 99.89
220 1692 0 0 100.00 100.00
221 2016 2 1 99.90 99.95
222 2112 0 10 100.00 99.53

223 2195 1 0 99.95 100.00
228 1700 0 2 100.00 99.88

230 1856 0 0 100.00 100.00
231 1275 0 0 100.00 100.00
232 1482 0 2 100.00 99.87

233 2558 0 0 100.00 100.00
234 2288 0 0 100.00 100.00
Total 91046 119 170  99.87 99.81
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Tab.2 Comparison of Different Detection Methods

Method Total FN FP Se (%) Sp(%)
Zhang Y et al[2] 116137 285 373 99.75 99.68
Zhang F et al.[3] 24663 23 78 99.91 99.68
Yang Jetal[4] 55609 90 187 99.84 99.66
Huang B et al.[9] 173549 201 473 99.88 99.73
This method 91165 119 170 99.87 99.81
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