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Research Title: Person Identification system based on ECG signal
Researcher: Mr. Surapan Airphaiboon

Faculty: Engineering Department: Electronics

ABSTRACT

Electrocardiogram (ECG) has been actively proposed as aliveness biometric. In this research, the
study whicﬁ concern to a realistic application is proposed. Firstly, a single lead normal ECG signal is
acquired from individuals of 10 subjects. Then, each single beat ECG is segmented and analyzed in
Continuous Wavelet Transform (CWT) domain. Total energy of wavelet coefficients for each P, QRS, and T
segment is calculated. Next, the Fisher Linear Discriminant Analysis (FLDA) is applied. Finally, normalized
Euclidean distance is implemented as a classifier. In experimental results, 97% of classification accuracy is

achieved in case of a normal ECG (with non-variation of heart rate).

Keywords : ECG Identifications, 'Continuous Wavelet Transform
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ID Sex Age “ Sleep(Hrs)  Iliness~ Heart Diseases

001 Men 35 <6 No N/A
002  Men 24 >6 No N/A
003  Men 32 >6 No N/A
004  Men 25 <6 No N/A
005 Women 67 <6 No N/A
006  Men 37 <6 No N/A
007 Women 26 <6 No N/A
008  Men 23 <6 No N/A
009 Men 25 >6 No N/A
010 Men 25 >6 No N/A
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ID  Recognition Rate

percent of Accuracy

NOO1
NO02
NOO3
NOO4
NOO5
NOO6
NOO7
NOO8
NO09
NOI1O

46/50
50/50
50/50
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46/50
50/50
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92%
160%
100%
100%
90%
96%
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The 2013 Biomedical Engineering International Conference (BMEiCON-2013)

TABLE I. analysis results from the questionnaire

iD Sex  Age Sleep (Hrs) [liness Heart Diseases
001 Men 35 <6 No N/A
002 Men 24 >6 No N/A
003  Men 2 >6 No N/A
004  Men 25 <6 No N/A
005 Women 67 <6 No N/A
006 Men 37 <6 No N/A
007 Women 26 <6 No N/A
008  Men 23 <6 No N/A
009  Men 25 >6 No N/A
010 Men 25 >6 No N/A

To demonstrate the features extraction as referred to the
experimental setup. After the novel beat length is selected, the
single beat ECG feature extraction is analyzed with the
continuous wavelet transform and then the RMS value for each
particular segment is calculated as shown in Fig.4.

— oo vy .
RMS calrulation Tervie (OF 3800 b

v
Egpea = 16} Eela w4y ;._{,,,ﬂ.g
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Fig. 4. Demonstration for CWT coefficients features vector calculation.

Fig. 5 show a results of the ECG features extraction for
NORM-ECG
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Fig. 5. NORM-ECG Features.

An expectations for the continuous wavelet transform and
the RMS spectrum values on each P, QRS and T segment is
extracted, and the amplitude of each feature vector are scaling
into a unit. The comparative result of experiments on the
features extraction of this proposed method (CWT) and
AC/DCT method are considered.

978-1-4799-1467-8/13/$31.00 ©2013 IEEE
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(c) CWT Feature.
Fig. 6. Example of NORM-ECG Features for 2 subjects.

The results show in Fig. 6 (a), (b), and (c) are depicted a
single beast NORM-ECG signal and extracted features for
AC/DCT and CWT of 2 subjects, respectively. Finally, all-
classes scattered-plots in the FLDA feature vector space are
calculated as shown in Fig. 7 (a) and (b). It is clear that all 10
different classes of each subject are well clustering by using
this proposed method.
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