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Multi-biometric system based on ECG and PPG signals using machine learning

Yoonhyun Cho, Sangdae Kim

Dept. of Medical IT Engineering, Soonchunhyang University

2 o

AAQY e 295 A, O % LellA AU AFohe FHoz AEslw gk AAH A4S o4 AE, 42, T4 58 o8

uwo A2)&e BA 2 wxol tjF Sk EATT, BERA 5L 088 M3k, A%, BAE 5 AT ol AHEE o] 905

Foz g Stk AR Akl A4 AHZE A8 7, A el HeA 99 5oz A3wst tha Weld 4 gtk vl otk

PPG A5 AEY F2ol B3 A5 £4 A o] 41 the A5 Sastel Agblol Agsich el gl BAA o
£¢ R84 432 919 ECGO PPGE & o AH8atE 05 AA194 7140 Basih

I.AE

oo & IT 7)%9 4= [0T, A2 59 2utd AMujxs 7)4 59
BAEA B FAUAE, AR 75 2 sz ¥

A 7120 19 94 e PIN, B 954, A4 5o o
B 19k 7)%0] TSI 2% AAAA F1ee TE Bl 14 W

B0l Fheto

e U™

2o o AAo] glon] BAl7} o4

Aol siek ]

AR 71%E A Fefol 7]vhs & W P95 S 7k
T BHOR v Utk FE7I A1, S, oA
AAE 58S olddl AA ARE FEdhE ol 914 54
2 B g, S04 5 A%, ofF /el 2] b 89
A S0 71 E 14 welt) ey of2lgk A HRE o] &3
AT WS Szl F okt of2|gh WAdel A *UZLE, THE BEA
Wl Gof AANEE o] get AT} HPs

AANZE o] &3 <14 Hel= ECG7} A}ﬁxq:q 7Ho1 ola] Az}
84.3%= 71 St PPG AEe B dojg) s 4] F-2k5ojgl

o A% 3] Aol AFEARE Al ARTro] Aa AAH R o] 9t
AT ECGY] A% A2 F A& B3] ZA3of 3l &
PPGZ2 79 A8 =7t "ok dado] gl .ECGQ} PPG A13+= A
g bz Gkl 93 WAstE Al

PPGAEE ECG AEE HEeE oz A4e & 3} =t

B tﬂ—o] ol 71

It BCGS} PPG 2152 SA19] S48k 49, A
oV AFEA BHFS F Balo] AT vhoka Aol 4 sk
A% dlok Shm BCGSE PPGE A0 AHgahe o 41140 3
23 [2)

I Be

21 N&d 7482

B AoME dsgAelae FA R4 AlxEd e Ayt B
A 2El vy o A QAT FAEL
O AA%(PSL-ECG2)

34482 s (PSL-PPG2C)

2.2. Nz" 37 34

B Ao A= A 014

14 4 4o wel AR ek WA, B4 7
& g 13} o eps) HH

€.

Acquisition of
ECG and PPG
signals

Authentication
certified

Data
preprocessing

Signal
synthesis

a3it) o] 1 AAE g2 3 WA
Baselines A7 317 93] AH&-H . F ¥4) Band pass filterE A3
dlolE S 03} 1A}e] & A 13lstt} PPGY] FA4E-S 05 Hz 10Hz Aloldl



A8k ECG FAE-S 05 Hz40Hz Atololl EA18hH Peak & +3817]
98 100 wate] Aarshe AFTh 3 WA Peak HE 3] 93]
zero—crossing 71H& o83kl A5E Wikl 7b 2 A 7P A A

< segment® AHE] EAS FEo} 4 HWH cublic spline

= "1
= s %Lw % 9 B4 HYshs Ao %—aw 592 443
A 84 o Hold BF R AgSHE 447 2¢ 2R 24
; :

=
AL AXFE BHoz 1 F49 DCTE ol 319

7k AR
. 2]

Datapeprocesse s Daapegrcessd e

— sl
won{

DCTZ o]&3dlo] EAS wEQitHA o] o] g3dlo] F N3 A3t
T A5 ] YdiM e AAeE A5 o] 43t s5AA dolH
Y= A 28-S F2849 T training phaseZ 75%, test phase 25%% T
33t} ID-CNN+RNN Edo] 3t5A1A 71Qs 4 & gle IDE o

training phase

1D-CNN+
RNN

— - =

Fusion

tost phase

1% 4. Architecture of the hybrid system

Combined Data Visualization
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K-NN Decision Tree Random Forest
Accuracy 097 0% 0%
Preciion 097 0% 0%
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