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Design of an Efficient Electrocardiogram Measurement System
based on Bluetooth Network using Sensor Network
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ABSTRACT

The convergence tendency accelerates the realization of the ubiquitous healthcare (u-Healthcare) between the technology including the power
generaation and IT-BT-NT of the ubiquitous computing technology. By rapidly analyzing a large amount of collected from the sensor network
with processing and delivering to the medical team an u-Healthcare can provide a patient for an inappropriate regardless of the time and place.
As to the existing u-Healthcare, since the sensor node all transmitted collected data by using with the Zighee protocol the processing burden
of the base node was big and there was many communication frequency of the sensor node. In this paper, the u-Healthcare system in which
it can efficiently apply to mobile apparatuses it provided the transfer rate in which it is superior to the bio-signal delivery where there are the
life and direct relation which by using the Bluetooth instead of the Zigbee protocol and in which it is varously used in the ubiquitous
environment was designed. Moreover, by applving the EEF(Embedded Event Filtering) technique in which data in which it includes in the
event defined in advance selected and it transmits with the base node, the communication frequency and were reduced. We confirmed to be the
system in which it is efficient through the simulation result than the existing Electrocardiogram Measurement system.
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i3 Aol F4 (2-G)% 2ol EHEE + 2o <HE 3>
o] Ax @& 58] Amann <elF3 Acbsle gaeF
9] Se, Sp, PP, Ac &%dl tigt 45H7tE sk

Se= TP/ (TP+ FN)x 100 (2)
Sp= TN/(TN+ FP) %100 (3)
PP=TP/(TP+ FP) =100 (4)

Ac= (TP+TN)/(TP+ TN+ FP+FN)x100 (5)
A E 80.7%, 514 92.0%, B&3 A54 699%, AA

(E 3 Zuel 2o oy Mot st 22| FN, TN, TP,
FP &Y &3

o
12| | 23] | 38 | 48| | 5% | 6% | 7H | 8% | 98 | 103
FN |22 |25 |23 |22 |24 |24 | 25 | 23 25 26
TN | 478 | 475 | 477 | 478 | 476 | 476 | 475 | 477 | 475 | 474
FN | 25 | 26 | 24 | 25 | 23 | 24 24 25 23 25
TN | 475 | 474 | 476 | 475 | 477 | 476 | 476 | 475 | 477 | 475
FN | 22 | 22 | 24 | 24 | 23 | 25 25 26 25 26
TN | 478 | 478 | 476 | 476 | 477 | 475 | 475 | 474 | 475 | 474
FN | 22 | 25 | 25 | 25 | 26 | 25 | 23 23 25 26
TN | 478 | 477 | 475 | 475 | 474 | 475 | 477 | 477 | 475 | 474
FN | 24 | 25 | 23 | 22 | 24 | 22 24 23 25 26
TH | 476 | 475 | 477 | 478 | 476 | 478 | 476 | 477 | 475 | 474
TP | 352 | 350 | 351 | 353 | 352 | 354 | 350 | 351 | 350 | 352
FP | 148 | 150 | 149 | 147 | 148 | 146 | 150 | 149 | 150 | 148
TP | 354 | 350 | 551 | 353 | 551 | 351 | 353 | 351 | 352 | 350
FP | 146 | 150 | 149 | 147 | 149 | 149 | 147 | 149 | 148 | 150
TP | 351 | 350 | 351 | 353 | 350 | 354 | 350 | 351 | 354 | 352
FP | 149 | 150 | 149 | 147 | 150 | 146 | 150 | 149 | 146 | 148
TP | 352 | 351 | 353 | 353 | 352 | 354 | 350 | 351 | 350 | 351
FP | 148 | 149 | 147 | 147 | 148 | 1456 | 150 | 149 | 150 | 149
TP | 352 | 350 | 352 | 350 | 351 | 354 | 351 | 353 | 354 | 352
FP | 143 | 150 | 148 | 150 | 149 | 146 | 149 | 147 | 146 | 148

i
(]

u1

uz

Caset | U3

U4

us

u

Case2 | U3

U4

us

(E 4 Hetshs 2n2lE2| Se, Sp, PP, Ac £F 1t

Algorithm Se Sp PP Ac
Amann 69.5% 83.7% 654% 86.8%
Hotsts Yiels 80.7% 920% 69.9% 90.5%

THE 05%e2 7|E9 dxeFo vls] Zrz 11.2%,
3.3%, 45%, 43%2] % ol Aok AHHGE T84 Se
o} Spel @Al sl #4o] 75 ¥ ROC F4& o] &3t
o] #7184tk ROC FH L& ZE BF71F3%el g g
Zo} BolME HojFE FHoE AREE UPE V2R
& 1-5o)4& Yehdth Jert 9%, %02 NAFEH
s = JAE o AEsde gujE 7MY, ol¢k it
2 $HE Z4x9 A 79 AFE HAL @ A s
t Yulg 7MY, £ UREY SolEvt ¥& F¢+E A
g3lo} ZTk7|F(cut off value)E Ad 2 7]127) HAL
o] §-=H]&(likelihood ratio, LR)& WeRY Ft},

FMolefe] 94 =7|(Area Under the Curve, AUC):=
AAre A2 =g el F9 1o 7l FE £ by
We . Agkele ¢melEe AUCE 087503 7|&
gdngZe AUCE 0824 (29 112 Agtsts dxnalE
°] ROC #4°] Amann €i2]F¢ ROC FH KT} 75%9
G Agre NAEE YehlEe AL BoFE

——Amann  —E-yoiiE w22lF

0 » P —
0 01 02 03 04 05 06 07 08 09 1

1-5p
(32 11) Amann ¥12|E1 Motk 2D2|Ee| ROC S4H|m

5. 48 o &% o3

2 =il A E u-Healthcare AlZAglollA] AlA =9 4
ol d¢ ZREZZ BEFRAE AgHo2A gYd o
@719k Aol 7hed Al2dg AANNC =3 AAE
NE 5 &3 9wz duEe HEH /& A
A% F4 gaelFol vls) dlojg 4 2 Au| gL
ojiL AEsA o]} ANFE B AA Alo|EgolE A
Al skt 71E9 EEF 71¥& AAM k=olM dolHE #
AYAT Atshs AL A Ao Es)ole RE|A
EEF 71¥& AE&3te] Ao o|wlEd] sjFsl= ot
AFstan AE87o] g2 oylE Hojg ugozs Al
A Fdol B% Z&%9 u-Healthcare Al 2%olt}, E3 A
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et A2 ¥4 gudEFH 71E ¢dndFe 4%
54 2 BAs] AAY N2ge ¢4 AFA

FF dpol Al R FGES] Tlee] BEE AT AN
2839} tEo] I dolHe £ 4dE 3w
oz}t g diolHE FAld FIE Aolth o¥d
olEjo] ME o|WE o I AP diT A7 8
g o4 Az E dFT F e N2d A7 2o A
oltt. ¥ AXN xEx Y JdUAE AR FFE7
HEe AN k=9 £3E U AFANE F e A7
Fuks]ojof & Ao
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