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Proposal of automatic and non-verbal
emotional expression method

TAAI TSUKIDATET" MINORU KOBAYASHI!

Abstract: In emotional communication, there are situations in which a person wants to express his or her emotions but is unable
to do so due to a lack of skill, or is unable to express them sufficiently due to a tendency toward self-concealment. In this study, I
propose an automatic and non-verbal emotion expression method to solve such problems in conventional emotion expression
methods. In order to meet this goal, the proposed method estimates emotions from biometric data and expresses them with colors.
In related researches, the relationship between emotions and biometric information, and between emotions and colors have been
shown. I assume that the proposed method can automatically express emotions without the user's thoughts or words. In order to
verify the effectiveness of the proposed method, I conducted an experiment in which I induced the system user's emotions,
converted the emotions into colors with system, and had the system user and the observer evaluate the colors. As a result, the
proposed method was able to automatically convert the system user's emotions into colors, but there were individual differences in
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the interpretation of the colors.
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Figure 1 Russell’s emotion wheel.
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Figure 2 The correspondence model of emotion and

biometric information.

VAT LEREL, TOEMEERE L. HHH[ISIX

UFHROBH N OEERERME L, BIFOMWMEIZL D e
DO TCaIa=lr—val /AT LY=L LD
CEEMEL, 2 YNBIR L E AL LCkD 2
(BTF—=) A= EWVIHIY—LERELLZ. ZOLHI7R
B+ 20505, AMZE TR, BIEE2RHT L2003k
SEEBRELTEEAVDL I LIIWETHDL EEZD.

Fio, AL, AMOEBRESCLEREICE . RETE
WEEZDENDNTEY, AORRRBIRICIME I 82
5 2 1B HE STV AT16][17]. AR TIE, 2 b
DT EMNG, FEFEHRE L ToMITH L TihEoLRE
CTZERTRETHEEEZD. TORD, AFEICKT
LHREERBCIOEHANS.

ARFIEITRT DPRE - REEE & AORSHTIZOW TR
T LA B8], “HER L DA E A LR o
MBI DEIEREFE 2oV T, AMIZESEHEERIC
LV A ET S 20D, “E<HEREF Y T 4 i
RKT2E0 b, HEE D ELFERTOIAENER ZHAA
TLIEINBEENTHD” L LT, MERETFEL LA
Hiz., ZoOFETlE, R LEiEEERAT L O 72
FHOEBEWRFICHRESE S Z & T, Russelll8],
Plutchik[ 1911 L W #RB SN EIEET VICEDbIL TV 5
JAERE & HSV @22 o @A H IS FHT 2 BBV T bz,
N BIE, ZORRICERS T EIToTHLNLE 1 £
B4y &8 2 ERY A, Russell DFT VIS B R EE-HEIR
Hihds KO-k T 5 & FR L2, 2T, TORK
RPLELNTE 1, B2 B L, BAEETH D Red,
Green, Blue OFHBtREL (RTAfME) #F 1 ITR7T.



TR 2R
IPSJ SIG Technical Report

* 1 BROZLEONTAMNE

Table 1 The factor loadings for chromogenic variable.
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Figure 3 System Overview.

5. BTiRER
5.1 SEEEIE

AREORETIET, TLOBRERBETIELARD L EH
B9, BEREE LZT PONEITHRRZ - T
HLOZENEETHD. T TABMOERTIE, REFE
EHWEY AT ANEERBLFIE L LTI TH D MRGE
THZEEANIC ERE EBEE L CHEETo .

FEERIT 2020 4E 12 A 7 H2>5 2020 4E 12 A 13 H O,
BAERZEHE X v o N ZADWFIRETITo 7. EROBKT%
BHRLEARER 41277, HBREIL 21~24 % OF4E 10
4 Bres, kt4sk) Tholz. METFENI
F—vary— bt LTOARMEZHERT -0, EiX
2 N 1HTITY, ZEnE, REFEBLIRV AT 2%
WL TEEARTHE OUT, HAE), RHINEE 2%
JEDE (LUF, BgH) L Uk, SEHRECIINE - kb
BUTEEDREVATAZERALTH LW, BEHFITIX
FAICFERENDIOCEBELTHLb- . ZoLE,
FHEBBEEIAPVNE IR TESTHL L I 2, BIEEIIE



TR 2R
IPSJ SIG Technical Report

HEOFREE GO SHEERALBEH#ET, Rrand
BOHZERD L IR LT, BRLIEZBORZF~DFE
EWOT 20, BENOWL I FEREIZIEFRCIZRD LI
TR L 7.

X 4 FEBROKT O
Figure 4

The scene of the experiment.

52 REBFE

FEBRCI, ERAFOREZELT 2720, 4 SOBE
Fili% (A, B, C, D) £ LTHEELTHB-7-. #hEd
Russell DFEIFGET NVAIZEBIT S 4 DORIRE (FFL A : P
@(%1%@,ﬂﬁ3.x%-i@(%z%@,ﬂ&c:
AP - HEIR (55 3 :fR), N D : e - MEIR (35 4 1R))
RS T 2 28425 K D ISR Le., SR oM
FE 2IRT. HEOIEFRIZT VAL L, BIREICTE
OB ZHFEL THD bbb RnE i L.

F 2 AR O
Table 2 The details of the stimuli.

HR% A W D UG B

F A |- BB GE 1R |2 Lo LTic
WSOk

F B | AP REE (BE 2 HRIR) | M OBg I L ONLIR
BEOTRICE

FEC | AP BEIR (35 3 RIR) | 7Tk x & BN
FNTWBEET

FE D | P - MEER (R 4 SRFR) | Wz i o)ilo
JEVE

KR L EBRBICERAEBS L OBSEFEICT r— b
Totz. EREICX, FEETEE, ZoBEICxd 58

SOTE R ESE (LLF, Z8EE), #EFETHEBSh
TN DE T N (UUT, HEHAFOARRERNE) %2, RE -
RERED 2 DOEZEIZOWT T R — 50 k) M1 RK
-5 WE OS5 EBEMECIEML L BV, SEEEEE, &
RE@BLTENBESORKEEZ EORERKB L TnD LT
7oy (BAF, fEHZREIERE) & M 2L TV

(©2021 Information Processing Society of Japan

Vol.2021-GN-113 No.5
2021/3/15

V=7 FERICKBE LTV S ) O 7 B, T H S ORI D
BERHEICEOBRELRDSTZEE U D0 (LT, HHAFEKE
RERE) # 11 &2<EbbkkhoTz -7 IEFITBDL-T=)

DTEBETIMILTYHL b7, BIEHIE, VAT A
FHOLFBE S, REFECHEHIN THEEICERIN
e b CDEE (LR, BIEEaRRE) &, hE -
FEEEE D 2 SDOFRIZHOWT 1 R — 50 By 11 IR
-5 HEE] OS5BEETHMLTD bV, EEmERE, £
Rz L CaNERFORKEL CORERRL TN L)
IR U7y (AT, BISFHREIERME) & 11 2L
TRV = 70 FEFITKM L TWD ] D 7 B TR L T
bbolz. £z, EBRKE TR, HRE - BIEFNTC, A
FOERBIOERIZCONT, {EECHERZBRLTHEL-
fo. 7pds, EBURUE ZEERN A R )E LT oG, A
HAOTIEAE T B E L T RS O @I LT ORI, BlEE e
TN WX B AR T S X OB TR O @IS L CORF
lZEZELTH o,

2 NAHOBERE I RE L BeE iy hind

EAFICINE - IR EEE L, TokiEkis

L N )

EHBIIA PR ZHEE L, HYRETEICHETTS

4, A2 HELHICT D
EREIT 1 S>OFEZK 2 4
FHITEEBETS

6. FEMFIIALMHERL, HHE, B
BOT v r— h~EET D

7.5 6&4EKYIKL, HAE, BEFIXLDETIRE
"BoOT o — NMIEET D

8. fEAFLBEIEEZRNLT, BO2~T7 %175

EROFIUILLTOMBY TH 5.
1
2

w

FEBE L, ZoMBlL

35 B i LI

53 ##R
FEBRAEBLT, VAT LARHEE L&Y (LT, #HEERK
i) BIOZERLOLLEBLZAIZ DN THET S, —H6
ELT, HE 7 BT HHEEEOHBE AR 5 1TRT.
s, FERE A ENE OENE A & X R CEEICE R S
TWeta%, 757 EEICIEF BB L ORI TRLTWS.
%%AW%LLT 10 4 8 44 DfE I OHEERF I
PREE - B L BICAOBEBICE E > TV, iE-T, &
HEh-ax &khka%%éf%b,wﬁEQMﬁ
SNTDIRZ STz,



T A P ge R
IPSJ SIG Technical Report

100 o W N N N

P
—f—

X

0.75
=E

Ex
|32

HFD

0.50

0.25

0.00

-0.25 v
-0.50
-0.75

-1.00

e | I 1 F 1 F

FHD A REB Rphc
X 5 #HERET OHETRIGHES

Figure 5 The transition of user 7's estimated emotion.

WIT, FEBRY, BREERICAT o727 v — M ORERIC
WTHET . %ﬂ@%ﬁﬁﬁ_ﬁwbt%@zﬁmﬁ
HEE RS, ERE AR, BIEEaBRE (RE - LR
) 20T, BEFECBTDEEET VICHIET D K
SMEEZERL, BERE ICRIT 5 R L IR RZE
FEM U, Fiz, XEHICRE, YHICREELZ L7 7

WENOOELEE Ty P L bOEH 6 M 7,K
8™ 9 IR T. Zhbnh, HEERIEOFENIE 8T

L7z BEIEREBERE D RES B o T D Z & ERE-
BEEENTNOBEEEOFEHONHHRE S Bp-T
WHZ EWRbrd. Fi, BEEOERIEIERE AR
L0 2R CEERENKEL, FMEOIES S ARKE M
S77.

KB, EREBT 7 — MO TELIZEE DR R4 3
g, HFTEE KM OWTO T 2 KB LT
R =T FEEICKME LTV D O 7 BeBEREAG CIE, BT
4.0, EHERFA 170 TH Y, 5~7 ZRIR L7 A FE L7
ST ERABERIEGEEICOVWTO 1 &<iabbho
72 =7 W b o2 @ 7 BEBEEEMTIX, B 3.4,
BEAERZ 1.07 TH Y, 1~3 ZRINL AR EB A
BISRBEELEEICOWVWTO [ &<{bbihsalz -T:
HFInb o7 O 7 BEFHETIE, FEIE 4.1, FHERE
152 TH Y, 4~7 ZBIR UI- AN EEEBA27-. Hlitlk
IZBWT, HE - BEENT "D, HE Y AOENE
Ubnehrol b)) BORENG L. FRCEEE »
5, IEIE L L TWARVWDES I ML B ol Loz,
EIZT TR AEMEBORIE DB E R T D EIERHEH
o, Fio, BE IR ERERO LEE LIHBRE X
Wirnot-.

(©2021 Information Processing Society of Japan

Vol.2021-GN-113 No.5

2021/3/15
1.00
050 REA
X I3

s O’OO YA

Iﬂﬂil 0(, 0.00 o.sg 1.00 gulisc
0:3§ @D
1.00

RE

B 6 AR 2 EBURE DL
Figure 6 The average of subjective emotions

for each stimulus.
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Figure 7 The average of estimated emotions for each stimulus.
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Figure 8 The average of the emotions

that the user felt from the color for each stimulus.
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Figure 9 The average of the emotions

that the observer felt from the color for each stimulus.
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