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Design of an Electrocardiogram Analysis Program
for Automatic Diagnosis of Heart disease

o] ¥ A (SJZAHRA T
Byung-Chae Lee (Dept. of Medical Information System)

Key Words @ ECG, Diagnosis, Computerized Electrocardiography

ABSTRACT : The outline of the initial ECG program, software package for
computerized electrocardiography, is described. The Proposed program has been
designed for measurement and interpretation of resting electrocardiogram. The
developed module-based ECG analysis program consists of system interface, beat
detection, feature extraction, rhythm analysis and diagnostic module. The
Performance of the proposed program is satisfied with recommended range of CSE

median results.
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Beat Noise Estimation
Detection > Results & Valid Lead
Main ECG's

Find Initial Beat
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All validate lead's beat markers

Initial beat marker
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The Number Of Detected Beats is 9
The most mono polar lead is 7
The P onset markers are:
1st 2nd 3rd 4th 5th 6th 7th 8th oth beat
Lead0 168 669 1169 1670 2168 2668 3171 3668 4168
Leadl 168 668 1168 1670 2169 2669 3171 3668 4168
Lead2 167 668 1168 1670 2168 2668 3171 3667 4167
Lead3 170 667 1169 1670 2169 2668 3168 3669 4167
Lead4 170 667 1169 1670 2169 2668 3168 3669 4167
Lead5 170 668 1169 1670 2169 2668 3168 3669 4168
Lead6 168 668 1168 1668 2168 2669 3169 3669 4169
Lead?7 168 668 1168 1668 2168 2669 3168 3668 4168
Lead8 168 668 1168 1667 2167 2669 3168 3668 4168
Lead9 168 670 1171 1670 2168 2669 3168 3668 4168
Leadl0 168 668 1168 1669 2168 2668 3168 3668 4167
Leadll 168 670 1171 1670 2168 2668 3168 3668 4168
The P offset markers are:
209 710 1209 1712 2209 2709 3213 3709 4209
209 710 1209 1712 2209 2709 3213 3709 4209
209 710 1209 1712 2209 2709 3213 3709 4209
214 710 1212 1713 2213 2711 3210 3712 4210
214 710 1212 1713 2213 2711 3210 3712 4210
214 710 1212 1713 2213 2711 3210 3712 4210
209 709 1209 1709 2209 2711 3209 3710 4209
209 709 1209 1709 2209 2711 3209 3710 4209
210 710 1209 1709 2209 2711 3209 3710 4209
209 712 1213 1712 2209 2710 3209 3710 4210
210 710 1210 1711 2210 2710 3210 3710 4209
209 712 1213 1712 2209 2710 3209 3710 4210
The QRS onset markers are:
251 751 1250 1753 2251 2751 3256 3750 4251
252 752 1250 1750 2254 2754 3253 3753 4252
251 750 1251 1752 2252 2752 3252 3752 4252
252 751 1252 1752 2252 2752 3252 3751 4250
248 751 1249 1749 2249 2751 3252 3750 4250
251 751 1251 1749 2249 2753 3252 3749 4252
251 752 1249 1748 2250 2752 3251 3750 4251
252 752 1252 1752 2251 2750 3252 3749 4252
252 752 1251 1750 2252 2751 3252 3750 4251
251 751 1252 1752 2250 2751 3251 3751 4252
251 748 1248 1752 2252 2751 3252 3750 4251
252 752 1251 1749 2252 2750 3252 3750 4252
The QRS offset markers are:
295 796 1294 1802 2294 2796 3294 3794 4297
295 793 1294 1802 2294 2794 3294 3794 4294
295 793 1294 1802 2294 2794 3294 3794 4294
297 793 1296 1800 2293 2796 3294 3794 4294
297 797 1294 1800 2296 2796 3296 3796 4293
293 794 1294 1797 2297 2797 3292 3793 4293
293 792 1201 1800 2295 2795 3295 3792 4292
295 792 1294 1800 2295 2792 3295 3794 4292
298 792 1296 1800 2293 2793 3293 3794 4292
293 792 1291 1800 2295 2792 3297 3793 4292
294 797 1294 1800 2295 2792 3294 3797 4293
298 792 1296 1800 2295 2793 3292 3794 4292
The T offset markers are:
409 909 1409 1909 2409 2909 3408 3908 4408
409 909 1409 1909 2409 2909 3408 3908 4408
408 909 1408 1909 2408 2909 3408 3908 4408
408 908 1408 1909 2408 2909 3408 3909 4408
409 909 1409 1909 2409 2909 3409 3909 4409
409 909 1409 1909 2409 2909 3409 3909 4409
410 909 1410 1909 2409 2909 3409 3910 4409
409 909 1409 1909 2410 2910 3410 3910 4410
408 907 1407 1910 2410 2911 3411 3910 4410
409 909 1409 1909 2409 2909 3410 3910 4410
410 910 1410 1909 2408 2907 3407 3908 4408
409 908 1408 1909 2410 2910 3410 3910 4410
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Features Extracted from 12 Lead ECG Data Sequence

Lead used for Rhythm anlaysis is 7
Number of QRS waves on rhythmlead
Number of P waves on rhythmlead
Heart rate based on QRS information
Heart rate based on P wave information
P Wave flag is set

9
9

P-Wave Parameters

60. 00

P Wave amplitude on lead O = 0.10 nv
P Wave amplitude on lead 1 = 0.08 mV
P Wave amplitude on lead 2 = 0.12 nv
P Wave amplitude on lead 3 = 0.13 nV
P Wave amplitude on lead 4 = 0.13 nV
P Wave amplitude on lead 5 =  0.09 mV
P Wave amplitude on lead 6 = 0.08 mv
P Wave amplitude on lead 7 = 0.13 nv
P Wave amplitude on lead 8 = 0.05 nmv
P Wave amplitude on lead 9 = 0.10 mV
P Wave amplitude on lead 10 =  0.00 mV
P Wave amplitude on lead 11 =  0.09 mV
P+ amplitude on lead O = 0.10 nv
P+ amplitude on lead 1 = 0.08 mV
P+ amplitude on lead 2 = 0.12 nv
P+ amplitude on lead 3 = 0.13 mV
P+ amplitude on lead 4 = 0.13 mV
P+ amplitude on lead 5 =  0.09 mV
P+ amplitude on lead 6 = 0.08 mv
P+ amplitude on lead 7 = 0.13 nv
P+ amplitude on lead 8 =  0.05 nmv
P+ amplitude on lead 9 = 0.00 mV
P+ amplitude on lead 10 = 0.00 mV
P+ amplitude on lead 11 =  0.09 mV
P- amplitude on lead 0 = 0.00 mv
P- amplitude on lead 1 = 0.00 mv
P- amplitude on lead 2 = 0.00 mv
P- amplitude on lead 3 =  0.00 mV
P- amplitude on lead 4 =  0.00 mV
P- amplitude on lead 5 =  0.00 mV
P- amplitude on lead 6 = 0.00 mv
P- amplitude on lead 7 = 0.00 mv
P- amplitude on lead 8 = 0.00 mv
P- amplitude on lead 9 = -0.10 mV
P- amplitude on lead 10 =  0.00 mV
P- amplitude on lead 11 =  0.00 mV
P terminal duration on lead O = 86.00 ms
P terminal duration on lead 1 = 86.00 ms
P terminal duration on lead 2 = 86.00 ms
P terminal duration on lead 3 = 84,00 ms
P terminal duration on lead 4 = 84,00 ms
P terminal duration on lead 5 = 84,00 ms
P terminal duration on lead 6 = 84.00 ms
P terminal duration on lead 7 = 82.00 ms
P terminal duration on lead 8 = 82.00 ms
P terminal duration on lead 9 = 82.00 ms
P terminal duration on lead 10 = 82.00 ms
P terminal duration on lead 11 = 84,00 ms
P duration = 84.00 ms
P axis = 72.18 degrees
PR interval = 166.00 ms
PP intervals on rhythmlead for beat O = 1000.00
PP intervals on rhythmlead for beat 1 = 1000.00
PP intervals on rhythmlead for beat 2 = 1000.00
PP intervals on rhythmlead for beat 3 = 1000.00
PP intervals on rhythmlead for beat 4 = 1002.00
PP intervals on rhythmlead for beat 5 = 998.00
PP intervals on rhythmlead for beat 6 = 1000.00
PP intervals on rhythmlead for beat 7 = 1000.00
PP intervals on rhythmlead for beat 8 = 0.00

PR intervals on rhythmlead for beat O = 168.00
PR intervals on rhythmlead for beat 1 = 168.00
PR intervals on rhythmlead for beat 2 = 168.00
PR intervals on rhythmlead for beat 3 = 168.00
PR intervals on rhythmlead for beat 4 = 166.00
PR intervals on rhythmlead for beat 5 = 162.00
PR intervals on rhythmlead for beat 6 = 168.00
PR intervals on rhythmlead for beat 7 = 162.00
PR intervals on rhythmlead for beat 8 = 168,00
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