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Abstract

The purpose of the study is to develop self-management system that people can enhance physical and
psychological health through repeating by themselves to relieve work-related stress. The regular respiration can help
homeostasis of heart to maintain. Also the effect can be stabilized from irregular heart rhythm by work-related
stress. People have optimal respiration cycle to stabilize heart rhythm and repeat training using their
RSP(respiration) time including expiration and inhalation. This system is not only offering optimal respiration
training service but also finding optimal respiration cycle. The adults who have stress from work participated in
verification experiment. This study expects to help those people who are workers related to call center jobs in
emotional labor can relieve their stress. It can also help to enhance their own health and increase their work
efficiency.
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1. M2 SA7, A FAE At ol & s dstat st
= TS WREe] ARHI Ut dFEEHAE
2~Ed X(Stress) 2] olHE wuslA Hrpae = A3t FAE HAsts HHOE 2Ed X S 3l
< 717 gelo] AE A E(Stringen)E LE A 2lom, 2AA ZEH S S AR A A HH S
=88 okl A EHOZE ALESH] AlZHY oY 20 2EH2E & vzl A7 E Hd dHE 3
A7 B 2E# 29 AA 9] A 7E AEH EA71E Bel Ag 5 sith
A Jidel 4 HYth £3] ‘2E# 2 eka st 1 2EH 2 A5 E e 2Ed X QA F
209 wWea=d AEHA 2913 oo gk Al st st ~EH2AE Fofsty FEQRH, AAA
A WSS @3 otk &, R Aol W3l 5, SE8WE 5ot 2Ed X S AEsA 2~
ol g A A(AA A, FAA, FFA)NHS e HSS EYs AHE =2 F Utk ol TITHE T
o|m g th(Lee, 2011). 2E 2 Ao FAH Jg § 2EY 2 Fasks ol ek Alesol AT
& ok 538 v A, 95, 2183 A 22 Ag TEL oAHo T 2AHF oEe ALAAA
NZAA | QGEFS "= A 7B A AEH A FFE = F AT 7MY A Wtk S5 o
S7tH o2 wkgdtt Ao A9 2EH A A0 St thefel oA EC] EAEARE AR mE S5
T oF 2% ool REEshH, HAAEHE Eote =T 73 WA E AFE Fa SEHE fF2F
103 ©]’4e] AJ7ko] 2 Q¥ ThHahn et al, 2004). wHe} T ATHWu et. al, 2011;Wu et. al, 2012). RItHE =%
A BRI QR AEH A AT kE2EHE ZAH 359 AS FuAAE A5 F ik skA Rk
AEALEY] AL AEYH AR Qd A7} AV = 2 35 =9 5 Ug 7ee Zoske Aol
7t AR o E T 2 Q 3}tH(Vaschillo et. al, 2011).
2EG 20 ZFA3 AdS BH AAEH FadE B ATAME Qe 56 e sF5Ees &
&2, F%, 2U%, 2559 23, AAFR 8 ol 1, RHE Al FHS T ~EH A #EUF 7he
o] Wg), F¥ES, HT5S, TE, A&l doH, o A 2"S AESAh ol AdS e E A
A Sdde Jsgold 7198 A, S/EH, ato] Al A& 7Hsds ASskan
hgo] /Rl =g FH, 1A Sgde £, 4l
AN, 25, B, A7, 24, 44, B AT 2, oA
& AURE, FRLNE & & Yor, YEH T4
ol QrER AT W W) AAAAH FH, £, F 21 STEI AMFEEO| AR
o+, 799 S7h EAY &4 Hide] 5ouA "ot
(Kim et al, 2008). RSA(Respiratory sinus arthythmia)= €&° 2 <13
B AFE AT A TolA FAE gl FA WA S A 417 717(Vagal tone)2] H3HE <]
e AEAE e RE dFAEdH S #EE 96 n gttt 53], S5 ol o Wyt A der
TEI A AARAE o) &3 HFH T FH Ut 5219 AR mFA 2033 gEAle] b
S =t v $HE 5l ARgAe 17kE At FA7 21%e]l & Apolzk drth ol IFOE s
HEEte A2ES A7E3 Aol FFEE olatsletaEke] AJolo] 1 YU<lo]
ZAE AgrEo] YRAEHAE 3 op7|EE= Atk w5 olatsleaE F7HAA et



lo,

% (Hypercapnia)S A7t} gAbATE2 417
Central rhythm generatorg A}=(Excited)$tct. o] 74
o] vhES B8l AgdhE gEe] WS wAsA |
THBemtson et al, 1993).

EE e 359 HEe 22 AddE gs W

=
k2 7HA A Bk ol# e A2 A dus]

25 F7HFIA HaA, A S KA o
HAA wET £ F 355 (Obstructed Sleep Apnea)}
22 FAE TE5o wE A dFE ¥ ¥
D= FEAQ AL & 5 vk 0SA7F = &)
9] i gsbel S7tsta, Al guhEe] WA=
T ThSs A B @3 A $ko] Y g ok(Guilleminault
et al, 1981)

dFe TFS FAsE A A d4EE #
At 8% gTS ok A A E KA
e A 2EH 2 did ARYE Fwole 8%
S
22 XS EHS St AHYH 7=

FHA EHES AGAS] AR oher Mt

S G WA NE ATE FolE LR
HAe HEF sel FHA TFS fEse] AeR

d
9] A% FZ(Heart coherence)9} > 3}e] &yl 73k
AHANE Hole AFE 90 & 5 UAUTHBlase &
Mckergowl, 2006). 214} BFF o] W= AR 71
JEE sAsted & Ae AEE AR A
o] A el A= Alutwiste] sEe] B3 A
o2 wAFEL 9 w2 AMERLe] o] FA A
AEd W= FHE A g ¥istE HoFEn
(Kim et al, 2006).

N

ot
I
1z
N
H

S EY 5

gHo g dgeiA AU AREAE 2 =5dd
2% B ZFHEES Y, T 108 B
+ HZES I ok o] w FAll *PQX} ANAl &=
7+t EFY 9] PPG(photoplethysmogram)Al A & 2H-8-3} 1
om, 7} 35U EE PRV(Pulse Rate Varlablhty) 2
HAEHS Arsiith PRV AHEHS T-617] §l6ko]
ot 22 eME A9 et

A, 28 59 29 500Hz2] A1ZH O 2 PPGH|©]
HE 7t g4 2 S48 S4 9 PPG HelH =

=
] Y7 8] F(Peak algorithm)S A}J‘l“}dl PPI(Peak to
Peak Interval)3t= FZ3t3th %% PPl 3t 2HzE
2] A Z & (Resampling) 3} 1 2™, FFTE A}S-3}o PRV

ZHEHS AEdY HH 25 FE517] Y3
o] PRV 2FEHA 7zt 35 FAERE F23 93
1=

(Dominant Peak)#ts 714t om o]

9= 0.0033Hz ~ 0.4Hzo Al FZ383lth fvkstd At

L27F A4 SFOE vEY 35S

o] vhEy2 v e A4 55 Stk ol At

SAFe] AAA el T
2|

=)
= RN

el A7 F2 92 vzth o] W PPG 4l
H
h=}

fo
r
2
Ac)
(o
=
<
S
18
m
o

}n:
o
o
=
I,
>
>,
ofo
N
T
fol
3101'
&
E,
tlo
o o
o
o

02‘5
ol
4
N
o
i
rlo
ElO\' _‘N
ko
o
=
(u
A
o
i
o =

Measure PPG data
Respiration | : 500Hz
diagonosis l
L
Calculate HRV Calculate
spectrum from each | | PPI(Peakto Peak)
RSP cycle \L
Resampling
Extract dominant : 2Hz
distribution l
J‘ L_| PRV Spectrum
The optimal RSP cycle using FFT
selection

Figure 1. Flow chart of optimal RSP cycle selection
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Table 1. Database of stress relief system

User Training . . q
Information Information Diagnosis Information
User Index PPG Data Number of runs

Heart BPM VLF (Very Low

ID (beat per Frequency) of HRV(heart

minute) rate variability)

Total training LF (Low Frequency) of

Password time HRV(heart rate variability)
HF (High Frequency) of
Gender Training date HRV (heart rate
variability)
Age Measured time HR (Heart rate)
E-mail

Login

Login_Information

Histw

Extract
optimal
respiration

Results
(Raw data PRV, HR etc)

Selected

RSP level .

Figure 2. The flow chart of system functions
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Figure 4. HRV(Heart Rate Variability) Graph. The 10
seconds was shown dominant peak than other
conditions. The respiration interval of the
subject was selected as 10 seconds(solid line).
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