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ABSTRACT

This thesis presents human identity verification technique using electrocardiogram as a
new biometric. It is well known that shapes of ECG waveforms from different individuals are not
the same. In this study, we used template matching method and weightless neural network for
identity verification, for template matching method we calculated correlation coefficients.
Weightless neural network as same as random access memory (RAM) .The inputs to the neural
network are binary value, which are used to form an address to the RAM. We used votes from
Weightless neural network and average area under signal. We used ten data sets from the
Massachusetts Institute of Technology (MIT-BIH) data base and 50 signals measurement between
20 to 30 years old, 65 Kgs average weight and 165 cm average height. The experiment results

showed that the accuracy of identity verification was 80-90%
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OUT = F(NET) (3.3)
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Record 100 (MLII, V5; male, age 69) Class A

Medications: Aldomet, Inderal

Beats Before 5:00 After 5:00 Total

Normal 367 1872 2239
APC "4 29-1, 33
PVC B 1 1
Total 371 1902 2273

Supraventricular ectopy

e 33 isolated beats

Rhythm Rate Episodes Duration

Normal sinus rhythm 70-89 1 30:06

Signal quality Episodes Duration

Both clean 1 30:06

Points of interest:

11:03 Normal sinus rhythm
25:13 PVC



26:09 APCs
27:55 Normal sinus rhythm

Record 105 (MLII, V1; female, age 73) Class B

Medications: Digoxin, Nitropaste, Pronestyl

Beats Before 5:00 After 5:00 Total

Normal 405 2121 2526
PVC 12 29 41
Unclassifiable - 5 5
Total 417 2155 2572
Ventricular ectopy

e 41 isolated beats

Rhythm Rate Episodes Duration

Normal sinus rhythm 78-102 1 30:06

Signal quality Episodes Duration

Both clean 31 22:18
Upper noisy 3 0:10
Lower noisy 28 3:27
Both noisy 23 4:06
Unreadable 4 0:04
Notes:

The PVCs are uniform. The predominant feature of this tape is high-grade noise and

artifact.

73



Points of interest:

5:27 Artifact

1:57 PVC

15:16 Normal sinus rhythm
17:52 Artifacts

22:02 Noise

26:45 PVC

27:27 Noise

28:08 Noise

29:07 Noise

Record 209 (MLIIL, V1; male, age 62) Class C

Medications: Aldomet, Hydrodiuril, Inderal

Beats Before 5:00 After 5:00 Total

Normal 475 2146 2621
APC 11 372 383
PVC K 1 1
Total 486 2519 3005

Supraventricular ectopy

e 119 isolated beats
e 2 couplets

e 1 runof4beats
e 1 runof 6 beats
e 1 runof7beats
e 1 runof 13 beats
¢ 1 runof 14 beats

e 1 runof19beats
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e 1 runof 25 beats
e 1 run of 40 beats
e 1 run of 58 beats

e 1 run of 74 beats

Rhythm -Rate Episodes Duration
Normal sinus rhythm 82-116 11 28:23
SVTA 106-171 10 1:42

Signal quality Episodes Duration
Both clean 10 23:21

Lower noisy 10 6:44

Points of interest:

0:47 APC

5:50 Noise

12:57 PVC

14:21 SVTA, 14 beats

23:25 APCs

28:17 Noise, APC

28:33 SVTA, 4 beats, 13 beats
29:10 SVTA, 6 beats

Record 212 (MLII, V1; female, age 32)

Medications: None

Beats Before 5:00 After 5:00 Total

Normal 129 794 923

Class D
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Right BBB 334 1491 1825
Total 463 2285 2748
Rhythm Rate Episodes Duration

Normal sinus rhythm 63-108 1 30:06

Signal quality Episodes Duration

Both clean ' 7 29:41

Lower noisy 3 0:10
Both noisy 4 0:15
Notes:

There is rate-related right bundle branch block which appears when the heart rate exceeds

approximately 90 bpm.

Points of interest:

0:05 Normal sinus rhythm with right bundle branch block

18:42 Noise

24:21 End of RBBB in normal sinus rhythm as heart rate decreases
24:38 Sinus arrhythmia

26:45 Noise

28:46 Start of RBBB in normal sinus rhythm as heart rate increases

Record 217 (MLII, V1; male, age 65) Class E

Medications: Digoxin, Lasix, Quinidine

Beats Before 5:00 After 5:00 Total
Normal 9 235 244
PVC 22 140 162

Paced 301 1241 1542



Pacemaker fusion 31 229 260
Total 363 1845 2208
Ventricular ectopy

e 143 isolated beats
e 8 couplets

e 1 run of 3 beats

Rhythm Rate Episodes Duration
Atrial fibrillation 69-103 24 4:12.
Paced rhythm 65-76 33 25:10
Ventricular bigeminy  68-91 9 0:42
Ventricular tachycardia 103 1 0:02

Signal quality Episodes Duration

Both clean & 30:00
Upper noisy 2 0:05
Notes:

The PVCs are multiform.

Points of interest:

0:00 Paced rhythm, pacemaker fusion beat
0:33 PVC
1:23 PVCs, pacemaker fusion beats

4:18 Paced beats, pacemaker fusion beats, normal beats, PVCs

6:12 Ventricular couplet

6:51 Ventricular couplet

7:05 Ventricular tachycardia, 3 beats

12:27 Ventricular bigeminy with paced beats
14:01 Noise
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15:30 Atrial fibrillation
16:56 Ventricular couplet
22:27 Atrial fibrillation

gEazidoAveITyR Lt Record DU AN

www.physionet.org[physiobank/database/html/mitdbdir/reccord.html,

Beat annotation code.

NORMAL N Normal beat

LBBB L Left bundle branch block beat

RBBB R Right bundle branch block beat

BBB B Bundle branch block beat

APC A Atrial premature beat

ABERR a Aberrated atrial premature beat

NPC J Nodal(junction) premature beat
SVPB S Supraventricular premature or ectopic beat
PVC v Premature ventricular contraction
RONT r R-on-T premature ventricular
FUSION F Fusion of ventricular and normal beat
AESC € Atrial escape beat

SVESC n Supraventricular escape beat

VESC E Ventricular escape beat

PACE P Paced beat

PFUS f Fusion of paced and normal beat
UNKNOWN Q Unclassifiable beat

LEARN ? Beat not classified during learning

MLII(Modified lead 1I)
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