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ABSTRACT

P wave is cardiac parameters that represent the electrical and physiological characteristics, it is very important to
diagnose atrial arrhythmia. However, It is very difficult to detect because of the small size compared to R wave and the
various morphology. Several methods for detecting P wave has been proposed, such as frequency analysis and
non-linear approach. However, in the case of conduction abnormality such as AV block or atrial arrhythmia, detection
accuracy is at the lower level. We propose P wave detection algorithm through adaptive threshold and QRS peak
variability. For this purpose, we detected Q, R, S wave from noise-free ECG signal through the preprocessing method.
And then we classified three pattern of P wave by peak variability and detected adaptive window and threshold. The
performance of P wave detection is evaluated by using 48 record of MIT-BIH arrhythmia database. The achieved
scores indicate the average detection rate of 92.60%.
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Step 1: Step2:
Preprocessing QRS detection
« Filtering . .
ECG « Differentiation R peak detection
Samples | "|* Squaring !+ Q wave detetion
« Moving window + S wave detection
Step 4 : Step 3:
P, T wave detection pattern check
« P peak detection .
« T peak detection L. s:ﬁ::g g
« Adaptive threshold « Pattern C
* QRS duration

Fig. 1 System configuration
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Fig. 2 P wave pattern (a) pattern A(positive pattern) (b)
Pattern B(negative pattern) (c) Pattern C(biphasic pattern)
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Fig. 6 Detected P wave(non-overlapped case) (a) 100, 101, 102, 106 record (normal) (b) 100, 102, 107, 233
record (PVC+normal) (c) 207 record (PVC+PVC) (d) 102, 107, 217 record (paced beat) (e) 110, 111, 112, 207

amplitude(m\)

amplitude(mV)

time(s)

(@

0.2 o4 0.6 0.8 1.0
time(s)
©
1.1 .
.J‘O’\_
V/"'r.“ L"\4
£k (7 O N
g ‘.I .‘I 0O R peak '\I I\I
£ oo | O P peak \
E V) O T peak |
|
|
o8 | |
|/ \f
oL (=L
0.2 0.4 0.6 0.8 1.0 1.2 1.4
time(s)
(e)

record (LBBB) (f) 118, 122, 124, 212, 214 record (RBBB)

Fig. 7 Detected overlapped P wave(adaptive threshold) (a) 109, 202, 205, 207 record : (PVC+PVC) overlap (b)
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Table. 1 P peak detection rate

Total Detection

Rec - TP FP | FN Rate(%)
100 2274 2274 0 0 100
101 1866 1866 0 0 100
102 2187 2021 87 79 91.95
103 2084 2076 4 4 99.61
104 2229 2071 82 76 92.91
105 2602 2557 33 12 98.27
106 2026 2013 12 1 99.36
107 2136 2136 0 0 100
108 1763 1363 80 112 89.10
109 2533 2342 135 56 92.46
111 2123 2120 0 18 99.15
112 2539 2537 0 0 100
113 1794 1792 0 0 100
114 1890 1882 0 72 96.19
115 1953 1946 0 24 98.77
116 2395 2380 0 6 99.75
117 1535 1530 0 0 100
118 2278 2270 0 6 99.74
119 1988 1982 0 6 99.70
121 1863 1858 0 39 97.91
122 2476 2473 0 0 100
123 1519 1511 0 0 100
124 1619 1615 0 9 99.44
200 2601 2597 0 9 99.65
201 1949 1946 0 55 97.18
202 2138 2134 0 108 94.95
203 2988 2965 0 2 99.93
205 2656 2555 0 0 100
207 2324 2141 0 5 99.78
208 2953 2950 0 0 100
209 3006 3003 0 7 99.87
210 2652 2637 0 0 100
212 2748 2745 0 0 100
213 3250 3247 0 0 100
214 2262 2184 0 1 99.96
215 3362 3355 0 0 100
217 2208 2204 0 3 99.86
219 2154 2152 0 117 94.57
220 2048 2046 0 2 99.90
221 2427 2424 0 0 100
222 2485 2472 0 31 98.75
223 2604 2603 0 2 99.92
228 2060 2055 0 52 97.48
230 2256 2254 0 41 98.18
231 1571 1569 0 0 100
232 1783 1781 0 1 99.94
233 3077 2914 0 1 99.97
234 2751 2749 0 0 100
tot 109,985 108297 597 1003 92.60
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