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Emotion Estimation using Biometric Information and its Application

REIJTI YOSHIDA™ MIDORI SUGAYAT!T?

Abstract: There are many methods for estimating human emotions based on sensor data, and emotional analysis
using biological information such as heartbeat and brain waves has been studied. In general, the emotion estimation
method using biometric information is required to determine the degree of coincidence with the subjective evaluation
of the evaluator in order to measure its accuracy, but the subjectivity of the evaluator is unknown. Therefore, we
evaluated the emotion estimation method using biometric information using EQ. As a result, we were able to show
the effectiveness of EQ as an indicator of showing the credibility of the subjective evaluation. In this presentation,
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we also describe the application of emotion estimation using biological information.
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Figure 1. Russell’s Circumplex Model of Affect
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o/

4. EQ fE1EIT & 2 BRIEHEE OIE IRIEFLNSEER

4.1 BE

AARIGHAC L0 RIS 2 HEE U B & bhie U, 81T
fli& DFENNSNZ E &Y o TR LIZAREROF T
EORTIRIZZEAGET 20, £ bE L IEME T 5 EERF
fliDIE L SITHOWTIT T S hTuneny. £ 2 TR
FZE Tl EQ (Emotional Intelligence Quotient) & U 9 .LBRfE
A VT EBEMEOE L & 2378 L7z

42 EQ#EELIX

EQ fRIE L 1I—MMICH CRtEDEEZ ML L, By
DGR r— VT HRRITH D LOMEE (B,
Emotional Intelligence) Z#fE{b L7=bDTHDH. RIFFET
IZ Goleman 572328 L7= EQ % 4 OB CTHIF TENE
VDR ) & 3 2 FiE21]% iz

4 DD 5L “Self-awareness” (JEfH OFAI), “Self-
management” (A& OFIMH), “Social Awareness” (fgf DL
fi£), & “Relationship Management” (&I DHEE) THD.
INDEEROICHMET HI2H720, EILOBRER LT
vhr— k&R [22).

(© 2019 Information Processing Society of Japan

Vol.2019-MBL-90 No.13
Vol.2019-UBI-61 No.13
2019/3/4

4.3 EBRAE

— b ST E BoRE N T L &, I E AR LY
BUBEHEE 21TV, TEFME S 0= EZH 52T L, EQ X EN
WCEDX I REBERIELTHDONEHLNCTHOR
HiTh 5. =i 26 FE, WE S8%DEEIZHBN T, Eh
T3 2040 (BB1E 10 &4t 10 44, E4FEHS 22 5%), AT O
FIECTEREITR T,

EQIZHT 2T —MI&EZD

Mg Er, D A REE L 30 BRIEEHICT D
5F0R, SRR E RIS & RoR

6 FOM, G A Mk S A G A BOR

15 B0, SRR 5 EBEHE 21T 5

Ty BAVOMBRETND 4 DOGRITHIRT 5 B
1 > 2%t LFIE 3~5 24T 5 (&5 4 [7)

BT 63 2 BT e 7 FBIETAL 2 15 2 72 DRI R &
NTCEBRICEBEFME TS LERNSH D, ZNEFEBT ST
DIZ, Web 77 U & AW BB 2T 2 2B L.
F 7=, #i & L C IAPS (International Affective Picture System)
[20)IZB SR SN TV D B & v 72

O kW=

X3 FBEHI S 2T A

Figure 3. System used to present stimulus

4.4 EBRHER

2 4 D713 D pNN50 & EFRE ORHHHERS 7 T 7 %[ 4
T, WE A IOV TIHE 2 RtE pNNSO & RERE
DOWHFIZHONT, EREH Lo bE+ a2 Emnish
5. —WHIFE B IZoWTiL pNN50 238 LT 5 DIz
AL, REEFEILED L=tk EH LI & 2R TE D,

osa M 2R 25
052
20
05
£
£ oas 15 g
0 iz
Z 046 10 B
Q
044
5
042
04 0
0 1 2 3 4 5 6 7
B (%)
s PNNSOHEFS_ A e WEEEHER_A



IPST SIG Technical Report
035 IR o 45
40
03 35
025 30
£ 02 20 #
2 015 15 &
2 0 B
0.1 5
005 0
-5
0 -10
0 1 2 3 4 5 6 7

e (7))
e PNNSOHEHS B e TERREEHERS B

B4 4 171 2 4 @ Valence $51% & Arousal 515D
KR IIT — &
Figure 4. Time-lapse data of Pleasure and Attention of

2 subjects

£72, EQ HENDIERN T NV—7 0 LRI 9 B AR
T & EBREMOZEDOFE &, EQ RENDEWI N—TD
SRR B ARIE R & EEEEOZEO LI oW T
tREZIToT2. ZRICHiZ 0, FANREHRE TEHL O
BUToOXRTRDEZ., ZoXZEETHICHIZY, K4K
THHITEBFMECH D SAM & LLERAIEREIZ T2 7= D [RIEERIC
9 BRI A — 1V VT B T T

Valence #Fffi= |4 {4 Valence #Fffi(pNN50)

— # Valence FFfli(Valence SAM)|
Arousal #Fffi= |4 1& Arousal FFAffi (% L)

— # Arousal #fi(Arousal SAM)|

4 2 BQ EAETIZX LT, ZDREHDOEIRIC L 55048
IZ3\ T Valence g IR ERI 2B BT A e o 7.
L, TR O REJINC K D st L Cidfthone
LV IFERERMER (p<l15) BRLIE.

3.5
3

2.5
2
1.5
1
0.5
0

BiED#HR BEOFNA BE0BR RiEoAE AitEs
mEEQ mBEQ

B4 5 A & EBETHIG O Valence (2B 2 70 t lE
Figure 5. t-test on the difference of Valence by physiological

GHOMOEM

emotion and psychological emotion
F72, Arousal Fffi L VORI REIIC X 2040 E Tk

O] RN EDGETITREENRR ORI -T.
LaL, X8 kv, NEEOMHI s X o0 E &k

(© 2019 Information Processing Society of Japan

Vol.2019-MBL-90 No.13
Vol.2019-UBI-61 No.13
2019/3/4

DOFEE ] RESNC L BB TIE p<05 THEEENA L.

.| u
2
1.5
1
0.5
0

BiE0#ES BREOMNA BE0BfE BEoRA% A tEs
mEEQ m SEQ

FHOMOEH

* : p<.05

6 AIRIESR & EBIFHI O Arousal IZE8T 220 t FE
Figure 6. t-test on the difference of Arousal by physiological
emotion and psychological emotion

45 BE
FRRER LV, Valence AT LA = 0 [EAE D7# )

HEIIOBIRIZH DFEEMRT L, Arousal RFMIE [ESHE Ok
Bl RES L TREIE OFEE ) RE) D &IRITIRAF T2 2 L DR
Wi,
° Rk viill

TAE OFG) BETIL B 5 DRAE & IEREI AT T D hE
ThodZenb, RBIHT LG Z B ORKE L LTIE
LSBT HIENTEDRRNE LTIRADZENTES.
° Lidis DL |

EkAE OFRTE ] REJIITHFAT O REE I2 6 LT H /3 DRENS %
PRINCBAET 2081 THH Z &b, FRICK T 2 BOG
CHDETHCORE ZBEST 22O TIHRnine B
AbND.

INHDZ LG, TGO R D @O HE g
(RS D AR 2 BRI BRI L L TR T, TR
DFEE | RSN B WG E I T D AR H e
THBAFTMEZLLITEONDLT2D, THLHDRNBEWIE
ERITN 69 2 A AAE WO Rl & ZBEHE O 2B LT
EEZLND.

5. BoY—Ta—VarrFIiv b 7+—A

DFRFREE &2 - BRI & oz kv, AR
PN EAEHE R 12O CEBRHN & W E 2 B ATRE & 7o
52L7T, O Y ERAWCOEETI R T 2 —
arrIy N7 A —LOERBNFREL 2D,

B T D AR A R A RN 5 2 & THIRIC
& Ui e A RIE R A ORI E 21T o B v 7 2
—Va vl Iy NI —LERET L. RUVAT ATIHAE
4% # & Mehrabian 0 PAD & 5 /LGS 5 Z & THEE
g4 5 Z L AR EE e A RIEHRO i & FTRE & 3 5.



IPSJ SIG Technical Report

5. £ E A VW OBIEHEE
6. BAEHERROUH
7.EQIC & % MR

EER D
3 RS D DAY 8 IHHEEOBMAD

Raspberry Pi 3 =
5547 Ml l From——
P D N 4. £ HRPub/Sub RESRF L
ROS RS
9. F—AR=2Z siAl
1. AR BRIE R 2. SRR

F—RR=2R

JEMELDB(A > X EY)
EEG Pulse Sensor

X7 oY T7a—ar7 Ty M7 —OMEKN

Figure 7. Image of a sensor fusion platform
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