1. AEEHAIZ O -RUBHETTE &1

AR, JEIE A AR X D ICRT 2 L) FZEANER &
NTw5, Kfglk, 29 LEoEE, HESLHEIZOW
THAMTEAARD.

AR, G L, ANICBIT B RBEO KN (Affective)
&5V IETEFED (Emotional) %18 % HIHRFRWHGEE S
TBY, LHESHFTREISKRDOZODNE Tilm s N TE
7o, —O R, BEEE, EREBCLVEREINL LV E
274 Td 5. Plutchik” % Ekman® 7 &%, A2 HE AR
ELTRY, BLA, HEE BX, AL, 2787, B20hE
BAFETELLDOLE LTS, ZDHIE, Russell” |2ft%
SN B RICHANFED ERIEH BT, KNI IE, Valence
(Pe—"AxPedih), Arousal (3 EE—R 4% #h), Dominance (3£
Fl—3EChL) 2 EoMMhdH Y, O IEEYRAT S
AR AEE S, —2Tid% CHEEOKRILOBIE LT
EHENDEVHIEZTHHY. $72, ZOHELT, An-
dreassi |2 £ 2 EEIREEZ, AFFUIH 3 2 ARG 720 @ 01T ED
LB & L AT RIS 2 TH D,

i O DI FEIR 2 AREEDT LR EECTH 5 D12xf L
T, =7 H® Andreassi 5 2320 L 72 A0 4 (Physio-
logical Psychology) 1%, EFILZEHIIT S 2 & T, Fl
W29 A B ROG 2 BEIICEHMECE 2 2 L0 s, JTAERRC
EHZEDTYL Y, AR 2 ARS % FHIT 5
IEBNEET, (OATEN, BB RENL, NIRS 742 EDZ K% 734
AHNFHTEETH B, 72, EFEDE IZEHNTH 5
Z & S AF T 7 & OB AE A & QBRI D =
W, T, LESFICBITADOOL DI, B RELS
NHOBIERS 2 ZBIEHIT 2 2 ENOTFEND - 7-.
AETIEHANC X 2L, EEHROKETHY), BEIFAYD
S5V ENS, 29 LFHIEROIGHIZ LY, BEIRE
£ DD D HPTEL LIFEIN TS, FERIZ,
AETREHANC X B R EHmEANIL, B, T, ~—7 74 v

T ENOIGHEIRI LD, SHETENOBHDILA > T
2, @~©

2. HEAREHAIC & B RRIFIREEDILIE

Andreassi &, FEEDEEHEEIRBICH L L ZOKILE
[Fight or Flight (Bi&2, #&ED) ] & AfHT, EE Ay
DEREIZE S INHEI, EFEHIEVWESOHA % &K

RENY BTy 7 [Hkoix]
https://www.ieice-hbkb.org/portal/doc_index.html

Mk EBHEHNZ H 72 siEE

A= b VT F AT AT VAT LRGN EHE

SIREAZE AUV R IBHE

BoaLD (ZHiT3ERP)
doly@shibaura-it.ac.jp

KU A T 720 OEHREREZEY T 0L L f&
FEDOEENATHFARAREE D 5 DR 4 &, FIUTIE U7z F R
DIFEN L DT ERICFEET L. 202 ehn, ADRE
THEEIC BT 2 EE AR, PR & BAER
ThbEENDL, PR RIIME FHAS 2D, AR
R ERI T AHERTH B, HAMER ISR
TERT A BI85 T, O, BEILROS, PRS2 & o ik
e % AT AR HEZ BT, SRS IBIERROB
FIELHALNTWEY, oz ers, L5044
RIGRE | 2 DN TR T 5.

3. BEMBOEHANC & 2 BUE DM

Fight and Flight ®EHZ1E, BRIGE) 2 5L S 2 5 L&
HfR  (SNS : Sympathetic Nervous System) A%k <l < .
IhbiE, R, ERE, Bk EoRIEOFHE ST S
MBI EIRENTWDEY, ¥ HI AR (PNS :
Parasympatheric Nervous System) Offj X, V) J v 7 A
RLL T EOBIEE IS oN L EENnD, 29 LizHE
R OFHINE, LR (ECG) ®, WRiHZ & ofiis &5l
EN%. ECGTlE, RiEEMIEN S KEEDEIAYICE
Wb, REOME (RRI) % & ¥k 5B L, LF
(Low Frequency) Hi%r&, HF (High Frequency) (245717,
LF, HF ®ZDOhHETH 2 LF/HF I & Y HET 5. FEH
WEATCUE, pNNx .01 (HR), M# (RR) 7% & OfE
BHWHND, SRS & RIS AR L RIER I L 72D,
FEECHIHIS 2356, WADPAZET, FARZTIELZD
MElENDZEDHHY 2 bbb, HMTIEAR L, A3
BIEOHRE I E 2 - L CORREMEILE L 2 5.

4. BE (EEG) (C & 2 BUIBERHME

AR I & B S 7 B EHE S & L CRHIIATAHET
H5. BIFEOMWE IS LN (EEG), BB
WEILGE G (MR, FBETRSTIENGEE (PET) %
EWEIET A, T, EEGICoWTIE, KM MEEs 5
<, BRI A A2 LA ZE T A 2 LSRR L S
TWwh, %7z, FREWT, HNEIPOLGTH 5720, KIE
FIE 3 2O BB 2 78 2 ETIFE Lk 2o T
w2 ©

HEIZZ < OF DB I X 0, INES B & o
HBRAAHE SN TS, Wikk B0, HEEORTHE
WICAES 5) L RTHHATEIZZ  OMZEL R ST b, FF
2, R OFEMALITRE Y 74 TRIEB LV A T4 T


https://www.ieice-hbkb.org/portal/doc_index.html

BIBEE LV LCwa L sns 7. o Power ®ZAL & ikt
B OISR, B EBE L WD L Sh, AHiEE O
AR 2 i I, MR 2 S 0T & 20 ) IR A
TATHRBAEICEEL TWL I EHREEN TS, ARiE
WO, BERige, BUORERLEEORY T4 Tk
BIELBEHE L TWa, 20X )2, AiEEMEOIE PR G
g, EIEERMLTWDEEZ 5N DY F72, HAT
WrFECl, B e LM CIIRIIM OB ) EDs 87 5 2 &
ARIE SN TS, BUHIEBIEOREIAER L FE: M5 2 72012
BFDIEBEREROMAR IS D20 L, it & ) &I
B AT LG T ERRBELTWS Y, $72, [EH)
HMBE S 7z & EOMP Ny — 1%, LR TIE L Y D
LTWbDIZRL, BETIE L D EAZEIKE W &) G
HEbRENTWE W,

5. VILVFE—ZI, #WHFE, IH

PCAETIE L, BHOERIBEZ M AGDE77E b IR
ENTWb, Bz, A2 1ZERIBEO KR % Rus-
sell EF WIS, ZRITEEOMBRE TV E VT
MEE5Z LT, XYEKNICKEZHRT 5700
RRELEY, 29 LAEBOFIEE v s~ E—
FNVEFMLITbNTCE TS, T2, KEOAMIREME
P EIC X W FE T 52 8T, BIEE TN SRS L%
HEL|EINTVD, HALIE, R OHR EDLED
AR LT, LD EBINRREEZHHAT LI LN TE
LR BINT 2 72D I E BRI AT, EEEOEWE
Ba RN E 2 ®8H L CofEsiT) FErREL, X
FEREEIZ BT 100% OREE TR E T VA L2, 5k
AETIETIS, 29 L= 2 L0 Az Ao % Bk
LRy FOBELRELITTONTEY, HiLWIFESTD
BlEIZ Do T A,

6. £&£8
ABFUEOFHA Z W72 BB HEEOMEIZ oW T, 20K
s ELHEES T E o s, E7o, HAURE & AR T

OWFFE, M EM L7z, EEbR, AL, T4
BriRsEL5EROERLGTO—2oTH L. IGHLE
O 7CEFM R FEA SR IR S 5 2 LIS 5.

X 28

(1) R. Plutchik, “The nature of emotions,” Amer. Sci., vol. 89, Art. no.
344, 2001.

(2) P.Ekman, Basic emotions. hoboken, NJ, USA, Wiley, 1999.

(3) J.A.Russell, “A circumplex model of affect,” J. Personality and Social
Psychology, vol. 39, no. 6, pp. 1161-1178, 1980.

(4) J.L. Andreassi, Psychophysiology : human behavior and physiological
response (5th ed.), Psychology Press, 2006.

(5) G.G. Berntson, J.T. Cacioppo, and K.S. Quigley, “Autonomic deter-
minism : the modes of autonomic control, the doctrine of autonomic
space, and the laws of autonomic constraint,” Psychol Rev., vol. 98,
no. 4, 459-487, Oct. 1991.

(6) S.M. Alarcdo and M.J. Fonseca,” Emotions recognition using EEG
signals : a survey,” IEEE Trans. Affective Computing, vol. 10, no. 3,
pp. 374-393, July-Sept. 2019,

(7) G. Chanel, J.J.M. Kierkels, M. Soleymani, and T. Pun, “Shortterm
emotion assessment in a recall paradigm,” Int. J. Human-Comput.
Studies, vol. 67, pp. 607-627, 2009.

(8) M. Balconi and G. Mazza, “Brain oscillations and BIS/BAS (behav-
ioral inhibition/activation system) effects on processing masked emo-
tional cues : ERS/ERD and coherence measures of alpha band,” Int. J.
Psychophysiology, vol. 74, pp. 158-165, 2009.

(9) Y. Liu, O. Sourina, and M.K. Nguyen, “Real-time EEG-based emo-
tion recognition and its applications,” Trans. Comput. Sci. XIL, pp.
256-277, Springer, Berlin, Germany, 2011.

(10) T.M.C. Lee, H.l. Liu, C.C.H. Chan, S-Y Fang, and J-H. Gao, “Neural
activities associated with emotion recognition observed in men and
women,” Molecular Psychiatry, vol. 10, pp. 450-455, 2005.

(11)  J.-Y. Zhu, W.-L. Zheng, and B.-L. Lu, “Cross-subject and crossgender
emotion classification from EEG,” Proc. Int. Union. Phys. Eng. Sci.
Med., pp. 1188-1191, 2015.

(12) Y. Ikeda, R. Horie, and M. Sugaya, “Estimate emotion with biological
information for robot interaction,” KES-2017, Procedia Computer Sci-
ence, vol. 112, pp. 1589-1600, 2017.

(13) K. Suzuki, T. Lachakangvalvit, R. Matsubara, and M. Sugaya, “Con-
structing an emotion estimation model based on EEG/HRV indexes
using feature extraction and feature selection algorithms,” Sensors,
vol. 21, no. 9, p. 2910, 2021.

(202345 1 H 4 H5A4)

344

EA ARG AAEE Vol. 106, No. 4, 2023



