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Abstract

The real-time biomedical signal monitoring is a very important factor to realize the ubiquitous healthcare environment.
Most of these devices for monitoring the biomedical information get the PPG signal from the user, and these signals are
utilized for monitoring their health. It is inconvenient to get the PPG because the user should wear the finger probe with

his
the

finger for measuring the PPG signal. Also it is difficult to get the PPG correctly, because of the motion artifacts from
movement of the user. In this paper, we develop the watch type biomedical signal monitoring system without the

finger probe, and propose the new algorithm for reducing the motion artifacts from the PPG signal. We designed the
system which gets the PPG from the sensor on the wrist band strip. As compared with the finger probe type, this system

we

proposed is more affected by the motion artifacts. So to filter this motion artifacts, we propose the new method; the

improved PMAF(Periodic Moving Average Filter) method.

Keywords : PPG, Motion Artifacts, PMAF, Ubiquitous Healthcare

I.M B EMG, 8¢, PPG, A2 53 22 YA JReg 34
3 gt} ol A FEES FAH] AsMe o
X

AF7HA g9t ARAYE 98 ECG, EEG, ZA2te] 24&& F7H9 . A J3ree] A

o wet Bt AHEATE DA TN oE AH A

" A, " BAIA-TAAR, A E e 5 e FHlIAE2 Ao AujaT) o]FoF]
. (Gy:eongsang N_atior_lal University) A 5]9\11:}[”‘ SHIFHE A dAaFA o] A= AN
Zég]%]_’ ot 5 &) 8 5 = o O == [2][3] =2 olx A
(Andong Science College) AAREY SA2 A Fasd °lg #sME
™ 39, g ERE A% Auso] Folof gtx, £ td 5 UA
(Namhae College) U, 92 ge2 Fgo] shed Fuz Ausolor &

FgAt 2008949159, FALRY 1 200899498

(317



20084 9 ®xtF

3|

=St MEsE B A Zr &3
e FUHEH BP0z spusoAn 4[5]
old BARRE F, ¥EAA Y A8 ZYHYS 4
# PPGE "¢ 8% Arold¥ Azzx g
PG BUHEY AXE gy T2png &8 79
A ZgBel AMEREH PPGE 9 HYAZZBFHo]
t o] YAZZBY S A4 HEAAE F FEAA

UE

9 ABol 87458 BAE AR USAE gRE &
Fo glo] $RYL =71 Yok BW ohfet, W27
AEY gAY BARE FALOT A% AR

PPG 2139 g5 wj$¢ oYt

B =Rdie o] AZEBE AILEA ¥ AA
Foz AA AR RUHI A2dE ALsit £
=oA JEE Alage &89 e e AT
A E o] §3ste £E9] FRIASZRE PPGE AU
ok 2#A o] FAE FLI AL FAZZEY I
29 & EAHES AaE F JE Folth 1Y
U, B =294 R BUHY AL"HE J]|EY ¥
AzzBgod v gF Fdo A =257] dil
AL EYE 7MsAdol =oh gEA g w3
+ AAE AT AEL Yol Fasiot

As7NA ¢ 98E Y IS AHESHA
W78 glojnalfle atgd $3 AA WHEe =
Fog ol RHIAY 1y H§ e Jojrel

W] o3 H“%'j‘: & A4 stz Qs Fheol &Y
€ PPG A5 E BYsed a7 dg?

E =5 1"5 71E€9] PPG 2159 A 714§ ©l
23 gmeE<d PMAF #47e R F7]9 £

d AL Y8 =g SnPEE AT, AEH ol
Mg Baol 1 A%Y SRS JAL & AN

==X H 453 SC H

H5% 29

ri

1. A& 38

HA A BB Axge] el glo} melshel
oF @ Ae ARl BT, &, FAZLE
BA NEE ZR%E ol fuAHE 87 FoA
9 A Au ZPNE 57 & 240] FrAn

£ R Mg 44 3R 2UHY Aade
PPGE Z4%to] Hu48 BN Fo2A 54 B
H4UE BT & YT ALIA,

a¥ 19 (@ PA=Z=Z

2y A HE BYHY

IHZZHYO| MAHE RUE{R! AlAH
Finger Probe type Biomedical Information Monitoring
System

228

— o

gxﬂx-lg EI,I E_-lF_I )\leEiI

(o) BHAZ2ET} gle
{b) Wrist type Biomedical Information Monitoring System

ag 1.
Fig. 1.

2 =20 FHHE ClujojA
Device implemented in this paper.

a -P-};;;(; i -E Pre-Amp. |, BPF _E&__signal’
Sensor || (Gain=100) (Pass Band =0.5~4Hz)
'Red LED.<_ LED | Segmentation N
---------- Driver VM Determination Segntlema“on Input Signal PMAF
Artery l Segmentation S »>
R Point
Wrist M

33 2 PPG ZES WA AlRY BSE

Fig. 2. System block diagram for acquisition of the PPG signal.
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Table 1. Heart Rate Variation.
Heart Rate Variation(beats/min}
Variance Adaptive Proposed
Filter PMAF Method
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Output signal of each motion artifacts reduction method when the variance of the signal is 0.0126(Original
PPG signal, Input signal added motion artifacts, Output of the Adaptive filtter, Qutput of the PMAF, Output of
the proposed method).
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Qutput signal of each motion artifacts reduction method when the variance of the signal is 0.0197(Original
PPG signal, Input signal added motion artifacts, Output of the Adaptive filter, Output of the PMAF, Output
of the proposed method).
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