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e gA Q4 32 % gl 99 Ao, 53 AL del AEE LU stol g M FElE 2145
=M A4 A D Pel B ol

A (emotion) T W2 2= = 914 25082 A o] wistel Ale) % S e] WatE R55 = A4 FHE o s
t}. o] AA AEHlE A 8 A A (positive emotion) 9} 74 A A (negative emotion) Z T8 = T} AA = 7|8, ©
(), 2k, FEE7IYY 7128) 55 & 7 AL, FARE EF, BubE(EW), s, =9, FEe, S S E
T dtt. o] &l = v vt XJHJ T 7hs stttk AA7)A, WA AAF o 2= 3 A 9 7] ol FA % <l X“ﬂ A5
% S 59, A AFo g A FA A 2 o] 9o T4 34 98t A~EH A(stress)L QFE] -~ E H A
(anti-stress)& & = AUt

ol¢} L2 AXE Astr] 9t o2 o m =, AP WEtE AT oM M E A sHA Frh= James-Lange o] &
7}, g Aol gk &84 4 & (psychological experience) ¥ &2 4 ¥H-3-(physiological reactions)©] & Aol doj o=
Cannon-Bard ©]& 5°] At} James-Lange o] &2 GA o] o] Bx 7|3 Jdvhar A7z}l WA, Cannon-Bard
O] EL L FHUS W i 9= Aol H o] QT

oroll A A ek uhsh ol /9]0 A Aol s A el Aol iy ek Aaa A Aol ola] wAEE 4
49 545 WalE Sl o, whebd, BAE e Waks, s, 2w, 9% 0] AR As AL Wel ) g
o] QeI Al W WSk ABES] 4L B A48 & Ak o] L& AR NEES 48 YA ENANE Fsto]
=49 5 Ak

AANEAAE 3l A5E AN EE ntgoz XS A sk W tiaia s 2bA 2 9] 534 ojn] s
vl o}, ol & EW, 19973 10¥, Zawilinskidl 2]3] # 5% U. S. Pat. No. 5,676,138, "EMOTIONAL RESPONSE
ANALYZER SYSTEM WITH MULTIMEDIA DISPLAY"A| A=, TV 59| A= o2 58 WA 2p=of o3| A3
AN = 6H“;}” FAE A sk 9Tk 2, o] WHS Al A3 dlojE W 1ol upE A3 A3E ERd B
gk ol e}, z-scoreE AHE3H] A HIE SRR LRI v EA - o] At

wro] o)A Sh 7% 4 2

o] ol £t sz 714 HAl, &5 A Gelsh Lol A 2§ Abed AR MALH del A5
A5, ol % 2AR sho] AL Ate] A4 FEE QAT F ol A 94 BA 2 g AFshe ek

woro] o ad sHe V14 H AAl, AGAZYE ASE 4 ABE G AL B BUET sto] ALgA] A
A AR A48 5 A g4 94 FA L e Algshed Aok

F719] A E o] F7] fate] 2 ol o gk A Q1A A| 'L ALEA}o] Al Ao 2H8-F o] Aol Fht o] o] A Al
TE FHAS= AA AN E FHAS FA D A7 AA S EZHE GA Q1A A8E B e 54 eSS FE5Ha, 9
2B o] l(Support Vector Machine : SVM) &/7]& 0] 83 47 54 #ES 35S FallA 7] ALEAe] A dEE
QA= AA Q2] FA & L3ste 3& S o= s}

it

718 A o) 7] glekel B kel o] g A A4 A e, AGAZRE ASH AARECG) A%, FAFHPPC)
AE, 3 HA71BEEDA) A5, % 9T LESKT) A5E A ske] 47] Agate] 442 A4 5w Wad 85 el
54 S FEE 54 B Y] 59 BARA F5 6 7] 54 G5 37 AHEae] A A1 geol A
F2E 54 GEe] AolE oz A W 37] AR A el A7) Aol gh w4 ste] A7) ALgA] 7 44
M BwE EA D, BAE ) AAE BEE F JE0t b 20 debd GAE 37 AHg el A4 deE 1 she
N EF F9E EGHE AL 5402

2 o] 77] gi3ho] 1wl o8 FA A WL, (@) AR Holx s} o]y
TOR o wAjshe] A7) AHgAe] A Aol AHgE B e B GBS FEeE B ©
371 (b) WAl A FEH 37] Bolel 54 @B, A7) AERe] Bkl AA el A FEH 5 SR Ao]F 78
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2Bl F/7IE F3l 7] (o) DA Ake 37 Zpol gk A ete] 7] AbEAEe] 7 A A=
AR (e) A7 4 AXE T 7P 2 ARE UedlE AAE A7) AR BA dHE 2A s dAE
o

olstol A, HH-H SRS Fsho] B e o] npgha gk A ool thake] 415 A gk,

1 el v e AN o) e A A Alagel 9] PG et nel e whelw, = ga 3 % 2
£ 5 Lol A E A A8 35 900] A HE wel T Lol 18 ek el e 4 9 A= 2
A A A5 A% (20008 44 4 4A()= 7R

AA 2% A5 ZA(20005, £ 1 2 = 26 EA]E vhef o] ARE-}e] Al Aol &5 Al A 5o PJej2 28 of, 71 Ui
o 7l AA (R =A1E)E E3) 438 F 2 (photoplethysmogram ; PPG), Al A Z(electrocardiogram ; ECG), 3] 574 7]
&= (electrodermal Activity ; EDA), 35 &% (skin temperature ; SKT) 53 & A 2AEZE v A G5H o2 =43
1:].' Ag;q] Al S —r]‘—:| XFZ](ZOO)E EOH -r] =% /@Zﬂ AT = 24}\1 o]/\I x]—;q(l)oﬂyﬂ oz % 5:5401 /\}.&;(].4 24}\1 N—F/H
£ Q1A sk Hl AR ETE A Q1A AA(De g8 E = Agxﬂ N5 FAE F A dagFol Ziﬂﬂ HIFE E= ool
Agete At FA 2 FAAET ] QAN EEY HASS Al AFEE = *i]’ﬂoﬂ o gk -4 4 <1 Y-8 Medical
instrumentation (J. G. Webster, 1999) Sl AFA| 3] A H ¥ o] 9t}

E3E EA4E 5 10 BAE AA AT HE X (200) 2 AA 92 A (1) FALS 7z BRolFE &

=)

olth.

WA, & 38 FxeH, AA A HE FA(200)= AR A A EE W FA 08 Wol5o]= Ao & Sl o] 4]
AA e}, 7] A ZHE = Hol s o)Ak A 21 & E(physiological signals)S 5%3la DE sl 53%/2
B g 5(205), T&/ZEHF(205)F B3 TF% 2 BEH P AT ES A ASHE BF/ete] E8ste HEF94(206),
7] e Z A (206)¢] =88 OAE Als 2 Hekal= A/D A8 E(207), 2 A/D 74H%E1(207)oﬂ ol& WEkE YA d 4l
S 5o RFAlT® Hes & 7] A5 E HHW209)E 3l B4 oA FA(D=E 4 dEste RF $415-(208)& X

ot }01
o
o

o

o

1

O

ol
==

&9l RE 415(102)9F, RE 215-(102)0 938l 4ld A A 2S5 B4351] AFgAFe] A AHE Q14
o] 2] B (100)Z X33t} o 7] A, RF FAI5(102)9F A A 2121 3(100)= RS232Ce 22 54 T2 EF S A}

Zaka, AA 014 A (1) AA NS HAS A (200) 23 AEE = AFEAe] A A5 ES SHHY(10DE
)
AEget, 22y, o= Als AE i o] Aol E3sie, 3|20 Ao whEh theFd 4l ZEEF o] A

>,
folr
i

%0, L
Rt

ofo ofo Ok offl
4y 2 oz W
Y

it ol rir

= 4o] A A A0S 4 FHE ol T 2o
0% 44 12 45 BAC00LYE A58 44 dEE 5
9 Ao ALg e BN AAE JehE 54 s ate) 2ol S

=9 2ol & EX sl S EF3H 22 O}E SVM % (Support Vector Machme Umt, 30)& ¥gal},

— o
Orlr

(

> Hz K
OLJ HE

53\;144

A H(10)= ECG AlS B PPG 2l3.& WolEo Aus A&Eetal Auty #ddd 54 #hes &3k

(11), EDA 213 5 dlo}lE o 15 A %= EA(skin conductance response ; SCR)¥ #d ¥ 54 #ES F=31= SCR
AF(15), B SKT 4l & WolEo SKT¢ #dd 54 #h5(5, SKT9 At #ht(Mean) 2 A #k(Max) & F=3+
SKT Mean/Max A4H-(18)& E3Hgtth.

dr T
o,
M

AR AR (1DE ECG AT 2 PPG A3 webEo] NS dashs Avr A59(12), dad Amie iy Ay
W 3}& (heart rate variability ; HRV)9] Al Al ES 538+ HRV F&55, 55 HRVY ~FEH S BXMsl= A9 EY
EA5(13), 2 AEF A A5 (Det)o] Hat #h(Mean) ¥ E5 HA} %lf(standard deviation ; Std)& T3t Mean/Std
AAE-(14)5 E38ksit). 18] a1, SCR lvj‘}ﬁl'?‘(lf))b EDA X135 wol5 o] SCRE #A&3l+= SCR A=5-(16), 2 SCRe]
A 7](amplitude) 53 &2 g HES A4 SCR AAMF-(17)E 383t}

% 6a ¥ % 6be Alut ﬂiﬂ Ao AFEE ECGAlZE 2 PPG A5 9 dHE HojF= =Holal, =7 % & 82 & 59
TEAE AR HEF(12)9] A A4S BT otk 97| A, = 74 =A1E A AEE(12) 5

39 499 32 FAS Ve, & 8o =AIE AUk A3 (120 98 A5 7F PPG A&l F9-9] 32 FAS 747t
YR



olﬂ

=53] 10-0580618

WA = 7S sk, drgo] of 3 A A E5(12)= W= ¥ (bandpass filter ; BPF)(121), #t <t L ¥
(median filter ; MF)(122), 7}2F5-(123), 2 Teager oY X] d&%(lm)-g— E s

Ned 2z dE 12D 985 AS FollA ECG A 7F EA ek e whg S3A 7] AL, wiv gk ZE(122)= W=l
dH " @ Aol EA st AFowmol= AS FAEr 7M-(123) = el 2~ dH sy Al vt J8 " 23
o] Afole] E k= 2ol & AlAtste] ATk o] = S A AT AT o] = o] AlAE THH(123)Y] =9
21%.= Teager AUA AAH-(1240) 2 Qo] At A5 9] F5Fo AF-&H T Teager A AAF-(124)= ‘Qiﬂ-ﬂ
Az W(x(t) = EA S+ Teager Al YA 23 # o]E](Teager Energy Operator ; TEO)E FHalw o 2R A A5 E 4
=gt} Teager olUA] S glolEl= 4 HA 50 = F 3 =73k 9 o vl dete @S DAt R R, A9
QRS ¥ 39 AZEo wj§- 83ttt o]o 3k ApAI T A2 19984, S. Mukhopadhyay2} G. C. Rayell ¢l3s]A IEEE
Trans. on Biomed. Eng., pp. 180-187¢ ‘j—iﬁ% i, "A new interpretation of nonlinear energy operator and its
efficacy in spike detection" =l 7HA] o] 9}

5]

=

=]

kol A Arg gk wpel 2 AEE &5 (12)0 oJshd, &= 6acll =A% ECG A& 7ol 3Ha Al F-Eo] Auk s

(Det)2A4 F=¥T}.

AslA = 88 Fxshd, E abgo) o)k Aul AER(12)E v~ (121D, vk E(122), 7HE-(123), 4§
I ¥ (Matched Filter ; 125), 2 A2 & 2|9 (zero clipper ; 126)& X3t}

Meg s e (12DE 488 E 235 FolA PPG 257t 2A8tE vk S3kA]7] 1, vit]or BEj(122)% =)
el g | Aol EAete AFTieo] = S FANET 7HH(123)= e 2 e R A vvt e A
o] afololl EA st Afol & ALt AF 3t o]z GRS A AT AT o] = Aol 2117454 7HEE(123) 9] &

Az AT 01252 950, PPG AT AT i 54 AR A QD)% SR A A 4G

(1258 $ol F3E 54 ATE Aw 2e5(125% Bl A 2207 B2 AR F AN A5 DenzA FH .

A4, A8 AE(125)9] Aefulel e oA QelolE @ 5 Qth. olsh e AL A A A E Rl <k
ar

%= 6boll =AIE PPG A& Aol %2 TA]E Fio] 4

T 9¥ 57 % & 8 =AE v HEH(12, 129 oJsl ezl A 25 (Det) 2 5-E] AHh ¥ 88 (heart rate
variability ; HRV) 9] A] A & (time series)S T-8lE AL BRoFE= THo|t},

% 98 F=x38HH, ECG =& PPG 215(120007F A54 45, ol & gdisl] ¥ 12107 22 F e 35 o] YepuA &
th ECG =+ PPG A3+ AxWs 1200 L= 12103 o] F7)4 ¢l %é%— et =), o] 32 o gk F-&2 R,
RS A0 2 F90 93 H A4 2 Q, S= 74449 QRS 33 & e,

Z 904 1210202 FA|E oA SRR FAE Fio] Ak 259 A gk #7820 R 33 o] 5, o] Fio] =7

2 = 8o mAlE AuF AER(12, 12990 93] FE5 o] ECG & PPG 2139 %1 R-R 33 (1230)& YER A # T
o] +=7F R-R 93 (1230)9l o] % H Eﬁ‘%ﬂ(movmg average interpolation)<S 4 &3 5™ 125002 4/\]51 nke} 7
& Ak W3- (HRV) 9 A AL (time series)o] & H T} o] 9} 28 Alul W 314 9] ’\] AL (1250)8 &= HH-S 1986
d R. D. Berger 59l 93} IEEE Trans. Biomed. Eng., vol. 33 A& =% "Anp efficient algorithm for spectral
analysis of heart rate variability" 5° 7§A] = ¢] At} o] & AHr Ha-&(HRV) A &= WA A A /F-07 A7 A 2
FGAATE AekH o7 ‘_q.ol—al— 4 9= A x7 @,

2 Az, = 7 wE % 8o o) ezl Ak AlE (Det)E = 9o =AIE W o s Al ¥istE(HRV) Y
ANALGZ \dtE & A~HEDY BAH(13) @ Mean/Std AAHE(14)2 & o),

2HAEH FAREAAAM = T A ALl tlsle] thFst 2H4=2] AR(autoregressive), MA(moving average), ARMA
(autoregresswe moving average) 2255 FAT F, T4 SAE U= A7t vt He 54 Ao 54 24
< deste] HA o AAED RS A5k dﬂ-ﬂ HA Rz Ry ~AEYDS Fobe WS AREske] Al wiskE
(HRV)A 2HERS E*ﬁzdr o%ﬂxib o] = ARMAsel harg]Folghal 20t o] & 9l8] A5 A 2Ake] A
F 4 AAE e A4 e P.M. T. Broersenoﬂ &) 20004, IEEE Transactions on instrumentation and
measurement, vol. 49, no. 4, pp. 766-772° 2 Z ¥ =% "Fact and fictions in spectral analysis"el] A4 3] A ™ & o]

it
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ojo} & Aluk W& (HRV)S T3 49 v e 52 o|v] o] ] W AT oA T8 3 HAFHo] $hor, A
28 Aol QoM T Q% AR E FHFEo] 23 Tt

2 o ogt A ERY FAF(13)o| A= AutHstE o] AFER] FA o QlojA], —’F ol Al 24 Al Zbe) o] 2 71 A EE
Ao 2 3t 719 Hg o =1 (periodogram) W thAl, ARMAsel & 18] &S AFE81o] 50% A= &2 A7t 5
Qhe] A& #5E Sal Aut WsE(HRV) 9 /\J“EES% 5 ”?l]:}. 2~HEH —1‘?_—’9.1'?—(13)01] o3| +A1E A= HAH(20)
o Al AF&2F A JA21S sl r] Qg 54 gho = A deE

st Ak HEH(12, 129255 vt |st&(HRV) 2] A AIE A 55 olE5<9] Mean/Std AlAH-(14) &, o131 Al A4
of gt Hy 2 AT AAHStd)E AAtsto] o] & AAFF-(20) o Al AFE-AF A A4S Fa38H7] 9t 54 oz A
2=

o]oj A, &= 5ofl EAIE AluF BB (1)) FH]E SCR E45(15)9] A 74 2 528 Auwd oS3 2o

= 10& 95 A= SASCR)S A=l AHEH = EDA Al 9] 99 & HolF = Eylolth & 109 = AR A= -8 2
¥l EDA A15.9] 513 (1600)3}, EDA 2159 338 (1600) 5 SCRY EAlo] F&5 = H-&o) th3k S 913 (1610)0] =4
o] glt} 1600 2 161022 FAE AlF = SCR £A415-(15)¢] 7-H]¥ SCR A=4-(16)= )= Ht}.

Mo

E 112 =59 Z=AE SCR HEH(16)9] 4 & HoF&= 2ot
% 118 =34, EDA 215 &5 wolso] 95 2

=5 HE3He SCR AEF(16)&, th+A =2 (down-sampler ;
161), v| & 7] (differentiator ; 162), @ 2% ALZA

o
4 (smoothing convolution unit ; 163) 2.2 A ¥t}

geMEH 16D %}E—%rﬂ EDA 21% & 10 WA 12 719] "lo|E & tf2 A= st} v 27](162)&= v M=d % 27
EnBsla, AFY ABZH §H(163)2 Zol7) 202] Bartlett 955 AL83510] n| & Ao Ojst A5 AEZFHS
Fa g}, o] 9} 2 SCR 7421?—(16)01] o3, 9J# ¥ EDA 215+ o] 4k SCR Hl o] E](discrete SCR data) FH| = &4
=

SCR AZH-(16)9l 23] HE49 o)A SCR dHl°o]EH = SCR B4 5-(15)9] 78] % SCR AXFE-(17)2 &8 5o, AAH A 7F
oFe] SCR A8l = (number of SCR/time), SCR¢] =7](SCR amplitude), @ SCR 4<% A 7HSCR rise time) 59 &

55 ASh SCR ALH-(17)el o3 3171 SCR 54 tlo]H 5 (5, SCR HARIE, SCRe] Z7], SCR 4% A7t
I 5ol mAlE vpep o] ZAtR-(20)= ZH2 Y H

Mo

A%alA, = 5o AR AU B4 R(11)9] SKT Mean/Max AH-(18)0] thg 44 74 @ 528 vl uwl v} 2

i

.ﬂ

T 128 95 25 MslE AEsted AFREE SKT 4159 385 BolF
Mean/Max AlRF-(18)8] FAS HoFE EF o,

rr

LEHolal, &= 132 & 5ol EAJE SKT

% 138 Fx35H, SKT Mean/Max AlARE(18)+= th2 A Z2](181)9F Mean/Max Al4H7](182) % F+A €t} SKT Mean/
Max AAFE(18)= &= 120 =A1H b9} 28 SKT 24155 WholEo] A7) AlEE 100 7] A=9] Holg & v M=ZH 3}
3, o MEPE dlolH o] Ht #h(Mean SKT) B H o] #t(Max_SKT)& SKTS] 54 do|g 2 A] A gt}

ool A A el upel o] 52 A5 (10)0] r] & AlvF 241 (11), SCR &4 5-(15) # SKT Mean/Max Al2F-(18)7}
AR EE A8 E B4 9] A AT EZEEH AFE A AA QA B B eSS FE5 U, A7 54
FEL ZHAHE(20) B SVM FY(30)0l o212 o & Q3 o] Abgae] A S <l A& A AT

= 14E = 59 =AE 7 (20) 2 SVM F4H(30)2] A4S

Ho
145 #Fx8hd, EE20) 00 &= AFE-AFe] A A QAo 7] FEo] H= 54 BhE=A AR HAAAl AA AFH e digh
%) #tE(Feature 1' - Feature 4)(5, AF&AF2] HAAA] A Ao A FHE5 SEEEH FEH EAH sl A

J1m =
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T 9
o ¥

ok AR (20)E B4 BEAE(10)d] Fu]E Ak B4 82(11), SCR 241 8(15), @ SKT Mean/Max AlAH(18) 25
5= 54709 53 #hE(Feature 1 - Feature 4)3 AF-&212] HJA] A Aol et 54 3tE(Feature 1' -

SVM 13 (30), 420004 =8 54 3k59] Afoldl SH3lA] AME-ALY] A el & st (training) 2 ¥
(classify)dlE SVM #5771 (Support Vector Machine Classifier ; 32)9}, SVM &5 7](32)° ols) 53 A= #33f
= dloJE o] ~(34), & SVM &/ 71(32)ol A4 &7E 55 719 A e ghES vjuste] HF AA JeHE 95ty

= 3h= v 7| (36)F Z3Hsh)

559 SN ERYE 240 ANLUE Aot Ae QFe] AR FAld AP, AL 954 et
@ ERe BRI HEE 5 Ak QWA o 54 G S el 54 W} ke F74e shel 3E
8 GAeha oo, 2 Aol s 9E s 38 0w $57h del A 971w sk, Bayes WA ol olslA BAH 0w 29
2R FEE 5

2, ARl Yol B8 WE F4E A8 of AL BAHE] W], Bayes WA ol 4alt HH S §EA o

=
E

2 FEsts Al 9= E7F7](Parzen window classifier), T3 3 A E & (multilayer perceptron) ¢ 2 A-&5 31
Attt A o9} e FH o BF7]ELS Uukdl(generalization) 54 0] £4] E317] w &, 5ol AFEE A &2 A
2& oyl tiafA = s aEo] AEd] w2 EAES 7 A vk Bk ol e}, A7) sid 77 SR W EHE
7Y A A, AR oE AH O e e RS g HA e FatEe] B witol, 5 A E0] Fold 7HsAd ol
- Aok wepA], 2 dge A= A7) e ZE HAE S A ] flElA, =2 dwkst EAS 7HA = SVM £ /771832 F
AA AAS 9g HE B /7724 AFES

SVM #771(32)= Lxkd 0.2 2] v 3 2?1 w3 (mapping)ell A AP A 2] 7FeAd S =9  ATH SVM 771
(32)x, Vapnike 5 A4 84 o] E(statistical learning theory)S &7 2 3o 2 & o] Aut3} A5 (generalization
performance)< zt= AR 7|8 £ HHH S 7| ito 2 sto] A HTT o9 & EAS zH= SVM £577]9)
3 BHul AAIEE A e 1999y, V. Vapnikell €3 IEEE Transactions on neural network, Vol. 10, No. 5, pp. 988-
9990) WFE ¥ =% "An overview of statistical learning theory" 5ol 725 o] it}

% 15a ¥ = 15be = 149 =A19 SVM E771(32)9] AA 57 235 HojF= THo|t) B @y o3 SVM &/
71(32)=, 43 &7re] v g Aol w8 A2 EA F1Hfeature space)o| ] A A o7 Fdsle] sjAstozHn =
15a ¥ = 15bol =A1E vhe} o] ZF 54 dlo]H (S, AF&-AFe] A A) Aboldll A o] AA(S, HAEeW)E AlA S,

=

M
rht

Al &= 145 28k, SVM 25771(32)00 ofal =35 AA 5ol dvpes 24 A8 S7d &, 24 AME =7t =
2 So], 2AEH A(Stress)el lFE = AAE 0.3(FEE 30%), £Z(Sad)d sid s = A=
0.6(F=x= 60%), 18] AL, = (Anger)dl 3FE = A= 0.1(EE 10%) 53 2o] 2 AAH B E7f S22 TA Er).

H]3L7](36)= SVM &7 71(32) 258 &3 5= S 7he] Aol ek g wolso]
AME HT AA A4 A3 Emotion) 24 F=H G}, o] o, HolHHo] (3= oW 54 FEC] A= Bl
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