ol=-91S Ao 2 AuEZE JHY g E 9]
A3 AAH 719
AAls ol e vw dF

>4
_>LJ_I‘
R oo
=
< 1%
B o
UJ_,
4z 3
U
o
£
o

=L L LEIEE LI EE R AE
e-mail: {vengeful224, pspgood6469}@gmail.com, mrgud@hanmail.net,
moonchanki@naver.com, ynam@sch.ac.kr

A Comparative Study on Atrial Fibrillation Detection between
Clinical Study and Automatic Diagnosis using a Smartphone
Camera in Koreans

Youngsun Kong”, Jaehong Jung®, Hyungoh Choi"", Chanki Moon", Yunyoung Nam"
“Dept. of Computer Science and Engineering, Soonchunhyang University
“Dept. of Cardiology, College of Medicine, Soonchunhyang University

HT 2vfEE JMHgE ol &ete] AWAMleS wsty] 98 PPGE o] &3Fo] Pulse Peak Ale]e] 1t
AL F3tal RMSSDSF AW AEZFE o] §dte] &3 AEE Ailse d77F €83 Jgsn

g};}. % =B ]"1“ A]H]—A-]]E :d—x}ﬂ— ?(4)\]—0 g EE?:L:} 6‘_}5119_]% T;H)E}gi u}EiO O]%?s]» /\muﬂ
T AES At AYgES AAdsiAT AEA st =l 299 S g o E PPG 2%
S 5 A A A GoA HEE 85.18%E H AT

1. M2 7} 96.19%, 97.52%, 96.76% 2 Bt} e d=ele o
AHFA %= (AF, atrial fibrillation)S 7F¢ &3 2w o dor 2utEES o3 AWAlET AE A H¥SE T

2 A gow, AuZslel ueh wANEs} FrbEo) Bt A= wdH

[1-2]. =3 A7 sl Aoz gt AuAE A T oEwelAE AR sk ARl RIS W

MEs g8 testE Ao d=Ro2] AuAEe A& Hder AvEZe Wdd sbeEs ol st

2ZS 43 5 Qi AZE Ayolt3l. AwAEe PPG Ale s S4stal, 44 PPG Alos [BlelA AHE

2o wAse] X maW wyome Wa AyZ um 3 Al E Abs A dauglFel HEste] A 2

gz DAL ours 4 A u B AEHE Flo] o} o} vluEta AL, Solx, &S At

Hodkzgoely] wiEel AES] o |4l wEkA A

A% 3ol FaSAT AYAES Aslr] fsiA = .Hole & 2 &4

Wrel gusl "ot 58 sEe] AMAEe A (7}) ol olEl %7

71 #9138 4 A= (ECG:electrocardiogram)& AF&3Fo] AHt PR R _,—]zsﬂ 2utE Zo WEAH ghd el S A urs

Aes AEshe A4 AL S48 f8 Ad= 574 o] £35le] PPG A5 = =Hsdnt 19 13 o] &rte

vk d ok EE RN a}uﬂa} A= Yol 4 A 7| 1% 30 ZH
T 2vEE JhEte] Aol A mep 2t o A sy =3lsle] PPG 452 2Z Q). 1Y

Eol gd hvetits o] 8-3ke PPG(photoplethysmogr 28 AMAE BARYE F%3 PPG A5 o2 Hol

-aph) A& 42 7 A HAAM A ves 2@ 7 9tk =¥ PPG A &o|A Pulse PeakS 7 %3}l

el dre 42 F U HY DHB 6. 53 544 =9} 3= Alolo] kA<l PPI (Pulse to Pulse Interval)

= =4 2 At

& 4 3 T= A H7-11]. [8]9 A4 University
of Massachusetts Medical Centerol A AWA%5 22 76
WS e g AnfEEZ s ol &3 AWAE AE
A

=
Ak darel gl dis) A4dE, ol 22a AgES 7

- 541 -



20154 FH|shatEoli3| =

rax
|_I

| 223 H|25(2015, 10)

(€ 1) 2=rtEZ JhHetE o] 83 PPG 3

N\
o

(24 2) AWAlE gAe] PPG A%

(L) diole &4

a1 FS v }
£317] “H'r"ﬂ nE
4@—5—};}[10] %HJX* ol AMAES AZ3
o 2 RMSSD (Root Mean Square of
Successive leferences) [12]¢} A AE=Z3] (Shannon

Entropy) [13]15 AF&3gth. RMSSD+= ]39} 9] A Afol ]

HEANS BN Ald dEEIE A5 Bges 2
A=y o] ¥t B =RoME =A% PP RMSSD
9 A dERZY [Elg=i

2 QAR 2 F S A
CARE QARE [BNA FaAE

NUASS AET & e 2EE o ZAcAde
Aukate] 29 9] FrelowRE AAE HolEg 3
Al 28 FFEAT sE&F AsdE FE
(cardioversion) A$ AN EE F43 1 d& x3stoq A
o] WHyHYI ofo]E 555 AEEIT £HFRT
R AU Y Adds ¥dsta, A
PPG 23 2vtEE WioA A5 dAge $A9E

ate] RMSSDsF Ayl dlE29]& F8to] AdAES 24

ez HEssivh

(th) &=t

X 18 29% T AMAEel ofd vE AAgHEzke] A
5 #Ae} wolze o3 2u F4 TAZ oy T
Ak 32 3 S Aoe 2610 AP ARE Hola vt
AF9} NSR (Normal Sinus Rhythm)ell o3t A3 &, o]

L agla AYES 7h7F 99.4%, 66.67%, 85.18%°] AT},
Iy 38 AWAE ket Aol RMSSDeF A

AdEZy AHAHANRE Holxu tl. IHe|A AFY
RMSSDS} Ald dEZ¥ e gro] NSRe wu ®Binf
o} o] AT}

a9 4= F e AWAE A9 PPIE Holn 9l

. 32¥ 4-(a)ollA el RMSSDe Ald AE RIS ghe
Z%Z% 053, 2952 YAFET =2 RMSSD Ay dE
o] gro] AxtE AT 28y 29 4-(b)ol Al RMSSD
A deEZY ge 727k 052, 0.882 RMSSDE ¢
Fro ZA Al dEZIZ AAG R 2] o ®
OHi?/]?ﬂOMiOﬂ}ﬂ% NSRe.® EFHA
FaQlol = B8t Ald AE =T gho] Wk
@ A= NSRo|A|RF AFE 74 3
wol= Wi AHEstA

ééﬁw

A A s

z
= o) O
=4 A Te

o 29 5-(a)lA
S5 Ags] AUAES
5-b)llA <& & =H3 PP
3 AF2 E5H5ch

<E 1> 2fEES AFESE AF JAd Ay A

©
"

App Decision
NSR AF
Clinical NSR 6 3
Decision AF 1 17

(¥ 3) RMSSD ()t A E =3 (b)e] TATE

- 542 -



2015 FAstad 23| =28 223 H|235(2015, 10)

(18 4 AgAEel HE

AEHA &

H 2A4e] PPI (a)¢F AEAlF o]
< 249 PPIL (b)

u
o
ul

) < % PPG ()¢t < F PPG (b)

4. 42

B oERAE @A oz 2vtEE WYd
Adetg olgatel AWAES ANV st Iy
g e A%g vaste] AR, Holw, 4HE2
8114 2% A asnd A Fu Solws} 4
5 & Witk PPG 157 43 2454 gkl Pulse
Peak $47F &8k @e Aol e AHES B
ok mebd PPG 4157k 38 AN RS 24 pEe

AHE Bast ek,

A
r2
-
2
oy
1o,
N
r{o
o
Mz
_|CL
4>
o
i,
N
P
e
-
>
ind
jale
Z
o

[1] Jeong, Joon Hoon. "Prevalence of and risk factors
for atrial fibrillation in Korean adults older than 40
years.” Journal of Korean medical science 20.1
(2005): 26-30.

[2] Go, Alan S., et al. "Prevalence of diagnosed atrial
fibrillation in adults: national implications for
rhythm management and stroke prevention: the
AnTicoagulation and Risk Factors in Atrial
Fibrillation (ATRIA) Study.” Jama 285.18 (2001):
2370-2375.

[3] Tsang, Teresa SM, et al. "The prevalence of atrial

fibrillation in incident stroke cases and matched

population  controls in  Rochester, Minnesota:
changes over three decades.” Journal of the
American College of Cardiology 42.1 (2003): 93-100.

[4] Allessie, Maurits A., et al. "Pathophysiology and
prevention of atrial fibrillation.” Circulation 103.5
(2001): 769-7717.

[5] Jonathan, E., and Martin Leahy. "Investigating a
smartphone imaging unit for
photoplethysmography.” Physiological measurement
31.11 (2010): N79.

[6] Gregoski, Mathew, Alexey Vertegel, and Frank
Treiber. "Photoplethysmograph (PPG) derived heart
rate (HR) acquisition using an Android smart
phone.” Proceedings of the 2nd Conference on
Wireless Health. ACM, 2011.

[7] &&F “Z2utEE JiHgE o] &3 AW ER{7 o
ShA 718t e, dighdrIEts] Stedid =w3, 20152,
51-53.

[8] McManus, David D., et al. "A novel application for
the detection of an irregular pulse using an iPhone
4S in patients with atrial fibrillation.” Heart
Rhythm 10.3 (2013): 315-319.

[9] Lee, Jinseok, et al. "Atrial fibrillation detection
using a smart phone.” Engineering in Medicine and
Biology Society (EMBC), 2012 Annual International
Conference of the IEEE. IEEE, 2012.

[10] Lee, Jinseok, et al. "Atrial fibrillation detection
using an iPhone 4S.” Biomedical Engineering, IEEE
Transactions on 60.1 (2013): 203-206.

[11] McManus, David D., et al. "A novel application for
the detection of an irregular pulse using an iPhone
4S in patients with atrial fibrillation.” Heart
Rhythm 10.3 (2013): 315-319.

[12] Berntson, Gary G., David L. Lozano, and Yun Ju
Chen. "Filter properties of root mean square
successive difference  (RMSSD) for heart rate.”
Psychophysiology 42.2 (2005): 246-252.

[13] Porta, Alberto, et al. "Entropy, entropy rate, and
pattern classification as tools to typify complexity
in short heart period variability series.” Biomedical
Engineering, IEEE Transactions on 48.11 (2001):
1282-1291.

- 543 -





