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371 BRV 2~ E=R RV A2HERS Fa4 g9 82 573 48 Fdste WA 28a

71 5718F Aol 93t gl weE v IfAe] S wdete 9 E g,

2 e FAIFQ AA o mEW, A7) BRV AHERLS V] 359 E5% s JEHERYH oA
IRV(Inspiratin rate variability) 2 ERV(Expriation rate vatiability)Z%E 9& 4+

Wb o] el AA] oo whEw, A7) RSP Ho|E ZEE <% 7+A(Inspiration time) CEE S HolH
o} < ZHA(Expiration time) 2% 7 lolHE F3ta, 7] &% dHolHe s dolEE, FFT 49
4& AHA IRV/ERV ~HEF dloje g F53 5 Ut}

Eodid o]l AR Al AA] oo wrEWE | A7) F34 Y-S VLF (very low frequency, 0.0033 - 0.04 Hz), LF
(low frequency, 0.04 - 0.15 Hz), HF (high frequency, 0.15 - 0.4 Hz)2 F&< 4 Jr}.

2 kgl FAH Q] AA oo wEW, APu)XEAHEA (One-way ANOVA)O 2]t 5713} v‘:}@.% Fdstar o
&3 HRV =¥ E]3} BRV ~HERS] LF o3 HF o] F7]3k Zpolo] o3 %

| 4
(Arousal) == o]2H(Relaxation), =+ HFAH A (Negative) £+ T4 4 (Positive) o2 #Hdr 4= Q).

_Y‘l

ol

2 oatgo]l A AA] oo w2, HRY ~HEH T BRY ~FEH] HF tHe Fr|stE #Astn, 1 45
o] w2} ZHAd (Arusal) BT O]Q‘r(Relaxatmn)«] AAE F7re = o

B a0 AAel AA oo wrEH, HRV A~FEH3} BRY AFEH Y] LF jdo %7]|3E B8, 1 23
of we} g2 (Negative) == T2 (Positive) 9 A& H7ME 4 Q).
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L2v ¥ Ede] weh, BRV 2 EY A4 HAFS HolFE aEZo|t,

T3 2 oo wah, 74 3 IRV ~HEA D) BRV ~FEG ] [IF Yo 57138 4 A9E 2ol

T4e B oaol wlgh, 74 FHRV AFEEI BRY A EH O LF g 573 B4 AnE wmelth

E5E B oo g Ao 7 ZHAd(Arousal)-o] (Relaxation) 9] HF thdol e 5713 Ay sjels B,
6o E W] wE Hor BAAH(Negative)-38 2 (Positive)e] LF WA 7138 Az fjelS B},

=
ojst, HF-H mWlE Fx:shdA 2 dwel wE A A e AA] del e AbAls] ARt

ofstel ] M@EE dolE WS FAsE B ouge] me g4 A4 P 7] AAE dolHE PEshe
AAE AN A7) &5 delHE AEsE £F A4 A7 A AM 2 25 AXRREe deleE A
3 SERSE gL R FAE FEE Hsh ge deoly Ay AxE
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Ao g JPA= Al TS JAFste] 5 H2aE AT AAE A5 2 (Arousal), ©]
2 (Relaxation), FA A (Negative), &% (Positive)o] A= 2=Fo g2 AFL 6 EX 4 3] wHgdlo X"‘%?
HRAk. §HE A AAE = ARRE A5 71E AAE ARRE A5 HJHA] F, FEE
H5 AASGY. AEES AAStAL 3 £ JEA A AALNS He A

O~
— =
F 3 B SGAA AAEE ALE AFe] YFAEE aYste] BE o] HED 5 U=

A AE (ECG, electrocardiogram)® ZEFAMAFEW (Lead Dol oA AAMZS
(RSP, respiration)S ¥ A} 7h5ol WE ]9 RSP AAE 2-E3le] =43512

;_u‘
KO

AAEeE &% Az ZH2F ECG100C, RSP100C amplifier (BIOPAC Systems Inc., USA)E %dll F&3lal, NI-
DAQ-Pad9205 (National Instrument Inc., USA)E Tjx|€3}ste] 500 Hz2 53] o}Oﬂx:} FHE AAzs &
%+ LabVIEW 2010 (National Instrument Inc., USA) AT EE F3] AaAz 35t}

=A% AAE HolHE ¥3 AE &i18]E (peak detection algorithm)S Ed)A R-3] 3 (R-peak) S 7 =314
RRI (R-peak to R-peak interval)ZE AAFsAtE. RRI dlo|E]+= FFT (fast fourier transform) 418 %3] HRV
~AEY HolEHE F&39rt. F%3 HRV AFEH IS VLF (very low frequency, 0.0033 - 0.04 Hz),
LF (low frequency, 0.04 - 0.15 Hz), HF (high frequency, 0.15 - 0.4 Hz)E& F&%, TF (total
frequency, 0.0033 - 0.4 Hz)Z y¥ 2z v]&S 319},

545" 25[RSP) HolH= v HE dareg]F(peak detection algorithm)S S Swa Ewel #AE= £
AE]¥. ¥ T (Positive peak)¥} U7}E]E. 3T (Negative peak)E FAESIAY. HE=H Uv71E]E 313 (Negative
peak)$} ool o]ojz]= ¥EA|EJH I H(Positive peak) Aol 7+4L& S 1+4 (T

Asta, EXEH 9= (Positive peak)et o]e o]o] A= Y|7}E]B. A (Negative peak) Alole] 7+AL <= 71
ZA (%, expiratory time)22 AHFsIATE. o} LdlolE= ZbZt FFT #4S B3] IRV (inspiration rate

variability) ¢} ERV (expiration rate variability) 2 E# dolEgE =359},

-

, inspiratory time)o % #]

T2 el wef BRV A ER S FESE AAE B T el E2olA Aet SR g =

= F95-993(PSD, power spetral density) tﬁﬁ}—e“ ekl RV =¥ E® 9 RV ~FEg]oy | npx]ut 7
#z= IRV ~#Ef]) RV A9 ER]S o] g3te] & BRV 2~ ES UEdT

AT ZFol A w7 s A RE VLF, LF g2 E50] S85a Fughald 48 AxZ HF 97
go] ggH.

wpebx] IRV 2~FE VIF, LF thed3} ERV ~FEHS] HF the dlolElE& dAZste] AJ&=$ BRV (breathing
rate variability) 2HE#S WAt 323 BRV 2 EH g AL HRV 2HEY hd7} 5
A RS, ol7]olA VLF, LF, HFe] v&S zHzb 3-8kt

1743 559 dubrel S EFe AFol7k WAIRE RRI, T} THOJHE AIAIE dlo]E 2 WEksto] FFTEAlS

o 7zt Aol 93 A WEst AridE B4 Aired Wi wsS SuEsAl sla o] wl, A
25 upAAY RugAe f7149 2gS 53 FAAES FAEY. e A 559 34 (57
3h)2 HRVS} BRV =~ EH] LF, HF 34 tlele] 3495 (PSD) zto]l= ALtslsict

Ad AE A7, o wE AXES 35 AFERY] [FY3 HFdl 99 5713 i}"]*‘é AdE TS
ot w2b A oA A5 A9 EAHEA (One-way ANOVA)S 53] AasA 1, AFE HS5LS Tukey 3
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Aoz BEA3TE. taH|W (multiple comparison) wAlE siZ3t7] 98] E# =Y A4 (Bonferroni's
correction) g A-&3e] EAA F9 5L 0.025 (a = 0.05 / 2)2 AAAQ3A Tt (Dunnett, 1955). AAZA

T4 A5 s AFES avarie m(partial eta-squared)$} d (cohen's d)& Ea& Arratder. &3 =

Aol Bgre AdmAom 0.02, 0.13, 0.260] W R FE, F7 SE, B £FS ouan), wd 2719 d
2 0.20, 0.50, 0.80° w&} @ &, T S, EL 2 gudig. 2E A 42 SPSS 21 (IBM,
USA)& AHE-3) EAsT

<A A A

B ool AFoixE dAufxEAEA] (One-way ANOVA)S %3] 7+ (Arousal, Relaxation, Negative,
Positive)ol w& HRV ~=EH3} BRY ~HEH] LF g3 HF g9 573 zfololA EAHoR §9n|s

ib@%@%%%lﬂﬁq(WfM@J%ﬂﬂ-ﬂ&6&—36%,p=008,m—OlWZLFm§Q<%ﬂﬂ:

F(3, 68) = 5.075, p = 0.003, % 0.1823).

ALE AFE Tukey #HALS A3Pste] ZHA(ZTE, Arousal), o] (Relaxation), 8% (Negative), T4%
e glaglvh. A4 P HRV =~ E| 3} BRV ~FE o] HF tefe] F7]3) B4 22
= &34 EAlH HP@r ¥y

%1

T30 =AlE mhel o] ZHA(Arousal )2 o] (Relaxation)¥ BAH O R Fou]|st 2o]E FleF A qE FA
A (Negative)# S48 (Positive) T BAIHCOR fFongt ApolE &0E 4 §llth [Arousal (Relaxation: p
= 0.008, d = 1.4274, Negative: p = 0.389, d = 0.4174, Positive: p = 0.365, d = 0.4395)]. o|¢
(Relaxation) Al A Z (Negative), “&AF(Positive)d EAZCRE Fou|3t zto]E ald 4 Qo
[Relaxation (Negative: p = 0.334, d = 0.4696, Positive: p = 0.358, d = 0.4462)]. FA 2 (Negative)S &=
st g2 gAEY FAA ot zpolE Felst 4= §lAT} [Negative (Positive: p =1, d = 0)].

4 2 HRV = E- T} BRV 2HEF 9 [F 99 F7]3 B4 ZAes 4o EA]H vl g},

Arousal(Anger)& T2 FAAEFH] EAHozE Foujst ztolE Folst 4= ¢lUth [Arousal (Relaxation: p =
0.593, d = 0.2571, Negative: p = 0.103, d = 0.8152, Positive: p = 0.525, d = 0.3063)]. o]
(Relaxation)® T AET EAACZ Fond xolE FHAdd 4 gttt [Relaxation (Negative: p =
0.712, d = 0.1772, Positive: p = 0.051, d = 0.9945)]. vh9k, A A (Negative)S &A% (Positive)d E7
Hog fFougt z}o]E sHeldt 4= 93t} [Negative (Positive: p = 0.002, d = 1.7377)].

AN
oy
ox
L
i)

iy 24 A

%55 ZFAd (Arousal )-o] €H(Relaxation) ] HF tjdo Aol E7)8 Ax} fe1S B},

HRV =~ E= 3} BRV ~FEH ] HF |99 5718 244 (Arousal) @ o] (Relaxation) 2] 774d Alelol| FAH o
2 fFYus 475 BelY. sr|st Z3e g3 o Z|AgJ1Y AJAxTE 24T 5 Aol Atst
(Normalization) 48 Zaslglet. IF tde F7|s= 4 W AFAE ALs 14 W A7} 5713 3@t
0.5% 7|22 7 (Arousal)2 =31, 9]¢ (Relaxation) W& HHS KT}

=62 H X (Negative)-d A& (Positive)d HF oAl F7]3F A3 dHS& Bl

E6o Z=AIE ukel Zo], HRV ~FEH BRV 2~HEFH [F 99 F7|sl= FAH 4 Negative)? 544

(Positive)e] A Alolol EAIFo R foujet A3E BIT. LF g 5713= 3 o 9IRS A3 15
ol gxrl 0.55 7|2 HAH(Negative) > WL, FA A (Positive) S ¥ dES BT,

e ®omge Bowye QA U AUES Jelstel A&AEA) 9GS W g 559 A2

e B 4Ae ARHelw, AFHOR AT + Ui AN WP AU
A AYT AF, At AU B4 AES olFE 44 ICT V%0 % wa gtd, 44 10T /1%
I3

(emotion information communication technology)< AEolu MuU|AE ALE3tE AFEALY] ZHAAHIE QA
3 A ste] el @i AuAE AFsle Vew, 48 A AT JaME AL AEeA A4ee=
Aol Fa3strt.
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[0057] weka 2 dde mEd, AR 359 A4S Fa gAES AdFoln, FFHoZ AT A HH
ol theket At okl §eE &8E = S ol FE .

[0058] ojfor E o] wE ulg s AAl o7f AyEoy o= AdAIHQl A Eielm, Gl oA T
A AN A A ol wRE ted WY 9 25 g A a7} Abseths 4e ol Aol
=y
R=2%)
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ECG raw ‘ RSP raw

N
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it
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A% RB R EREN RABE. | e
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