(FED

3 g

Abstract:

HARN KD A ISR L 72 AR RN o £ BIY -
B FEBLE O Rl

Evaluation of the Subjective and Objective Realization of Basic Facial Expressions
Consciously Expressed by Japanese University Students.
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Purpose: To investigate whether there is a difference between the facial expressions
they express and the actual facial expressions of Japanese university students. In
addition, we use facial expression recognition techniques to verify that the facial
expressions we express are objectively correct.

Methods: The subjective realization of seven facial expressions is assessed by adding
neutral to the six basic facial expressions (anger, sadness, disgust, surprise, fear, and
happiness) that were consciously expressed. The subjective realization of the facial
expressions is first subjectively rated by the subject on how much they could express
the seven facial expressions. Next, the subjects are asked to look at a photograph
of their facial expressions and evaluate them subjectively in the same way. The

objective realization of the facial expressions is evaluated by using facial recognition
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technology. The photographs of each facial expression are analyzed using facial
recognition technology with deep learning.

Results: Regarding the objective realization of facial expressions, there were
statistically significant differences in the facial expressions of anger, fear, and sadness
before and after viewing the pictures. In the objective realization of facial expressions,
the only facial expressions with a proportion of 70% or more in agreement with facial
expression recognition results were happy and neutral. The highest proportion of
facial expression recognition results were determined to be neutral.

Conclusion: Facial expressions of anger, fear, and sadness were found to have low
subjective realization. In other words, it was found that the subjects themselves did
not successfully realize the facial expressions they thought they had. It was also found

that the objective realization of expressions other than happiness and neutrality was
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low.

F—7— K ERKXKB. RI5F#. Face Emotion Recognizer (FER). FE%E

Keywords : basic facial expression, facial recognition, Face Emotion Recognizer (FER), deep learning

I. &8

TI2Fr—3arilBnT, HOEEIXZ REE
BT B O EE R EEHZ R,

FEIE, AMOEE 2 BFEICKBT 2 AREE
& BRI B ORI L D AR ORKE L X R
5IRIE % BARIICERB T 5 BRI RE T o TE
BRI EHNEEIZ. I3 22— g VIZBWT,
ERELHEZRT2T, Bl BERETIIEFICEWY
FIR %2 5.2 2 72D I E#NICEHOREEZ R NT 5 2
LD D, LOLEDS, TOROKED, EEICHE
WMTHDLERMRO LV, FLDII2=Fr—Ta v
DFEIZB T, HCORELZRAZ LIITE RV
B, ERMEBOEBEIZ, HETRERT LI L
TEL\V, L7edio T, kW EGOFEIE 2 A5
LT LT BEREHDEEZ D,

Ekman 5 O —HOWFEIZ L ). ANTIZFEARM 70 &
BB T 2 EB % 6 DDEE (X, B B
TR, ., BLAR) b o TWD 2 &g
XENTW32®, Ekmanb I3, 1% % Facial Action
Coding System (FACS) &IEi s EHEIEEIED S5
by 27 5 THRRETHY, FACSTIE. ARoEIC
BN A #M%, Action Unit (AU) &I BEEA 72
BRI 5 OB O 2 DFLA A & THEMCH T 8E 2 1
TS %, FIZIE, FRMOEHEOAUL v ML,
e B AEME (AU 6) LM% 5 < 8 (AUL2)
NaFEhb, FACSEHWWf5ED% { 1d. FACSD

I—F 4 Y TRENGE DR %2 N O ED W T
fToTWLY, RIEGMOBEELBELRD L7720
WZIE, FRIEERREAT 2 v TR o2 47H) 2 &
BEFE LW,

KEOFRMBICH T 5 Z0HOMIETIE. Ekman®
FIHFHEST NI LR SN LSRR S
TWw2Y, BiC, b o@ VI EELREE LT
WEhTwsd, 72, Fifh. VK. AFRE. KIS
OEE T R EOMAELHRT L LEZONS,
G O KGR RB ST ELTEE LT, EE2H
S ELME R E % BE 2 EILDEHFENHVS
Nb, Tz, BEE2HEEIELYF)F2HMT 5K
B b, Thbh, EEERFICHTLUEDZE <
BHREEENRELTWAHDOBETHY, Fikw
FIHI T B EILMWGLIIEETH L EE R D,

Sato®'? 1. HAAN (Lih44%. BH214. FY
ER229+360%) xR L L. RIEOERMICHET 53
w2 iTo 720 BEREHHIC, B, BE, Bh, 344,
WLAH, B2O6OOEANEEEZFHLIEL T
FIB UL CEEEEMT L LI R L (MR, v
U F S EIER) . Zhid. HARESICH T 59
MEETH D EEZONDL, 720 6 DDOIEEREFOT
O by A TOREOGEEZFMT 2 LRl (L
Be, BREEMEIER), 2L, Sl EEICHET %
FIEMIRFETH B L E 2 bILb, Satobld, FHSh
T FNE % KGN 7 b = 7 RIS AT L 72
BRGEMHETIE, $XTORKESHMEICER T S 72585,




RAERREAZ f0R
%15 2024%F

Maaya WATANABE Junichi SUGITA

TFFGEMTIE, EREBEOREOADHIMEIZFHE
WX N7z, Satob5DWFZEICL D, HAANZ, ¥ F U
WX o THARFELELTEILEELVAY, 620
HEAREBOEE BT 5 Z LA HETH 5 Z LIVR
ENTze LLGAS, HRARERNWENICHET 2
PEE I {85 R L ENBGES I S N 5,

I. B8

HARNKEZA 2 0t RN REICET 28542
FLEEMFEEIL 2 F 3 2 72012, EARBORBICH T
LEMEREZIT) . 6 DDIERFERITH T OFN 2N
21T ODENE (LI, Lo % & THRAREN,
LIER) . EARICERMB LB oEBE 2E -
FEIZFHMS 50 ARFETIE. HARNKSE 205
ELTUTFDO2/HICOWTHGET A2 2 &2 HINE T 5,
(1) kAR O ZBNEBLE OGN : by

HEBEN L TW5 & B o 23R & ERICF

ENTRKBOFEREIENDY D L D0 % FMT 5.0

Thbh, COREHBEASPERLZEBYO

FIE2FEHTE 0% M 5,

(2) Bl IEALREORBNEILE DM © P
H &2 Hak i IC R L2 AR RS, BBICIEL
CEBITETW A2 %iiT 5, PlziE, HETR
BYDFEEEZ LTV )T, g cEBl

R DEEPTE TSP EITMNT 5o,

Sato & DFFZE & ARWFFEDE NI DWW TR RS, Sato
LOERTYA ViE, BMEN2ERTHA T, &
B (F) A BE) EREE (R BEE, B, S,
LA BX) PERE LTSNz, —T. A
JEDEBRTIA ik, ZIMBEHN 2 LR THA » T, 5%
Bl (B8l &8 RN (RD. HE, 2h, 6.
BLA BX, Pr) 2ERE LTV,

. A&
. KEWRE & RIENEE
ﬂn%ﬁ@ﬂi# 5N7230% D HAD ARFED
A (BEISH. ZHEISH) e Lz, FEBRIE. W
WIRFRMER Y v MBI MEZE B S0kl %
BCTEMLZ: R#EFES023-05B),

2. KRB

AR TIE, ROFMTERE TS 72, b, £
P AME GV gy By

2-1. EENRBOFHNRRE

(1) #EBREE I, By, et Bh, FEE 8L

H BED6ODOERRFIZ, PN EEDTOD
FIE GEARENE) 2#EHMTLEH9BRLI, 2ok
& TUu by A TNEEAELEOFEELZREL I L
REEEZR ST L L) YT ) F5HEiReEs
2y BB EH A ARG ERINT S L9127
Bz 720 TOOREOERMIAET v ¥ 2 & LTz,

(2) 2oL ExoHEARENE,. iPhone 11 TH IR L
720 BEBIEOFMIE. SRS TH— L7z, Bk
BHE IR R 2 AT, B B & 5 30cmiE L
72ALE 2D & iPhonel I THEERE H & D BHASHJLIT AL
BysXoHelz (B1 (a)). Wid. &fH
B CHHTCIT - 72,

(3) BAEXRBOEHEL, HBREHHIC0% ~
100% CEBEHMIL T -7 (B1 (b))

(4) 2ok, ¥R L 725 H %iPhone 110 i [fi TH
B B, TR, ARG OEIEZ0% ~
100% CEBFMLTHH-72 (B1 (c))s

(5) WfRlc, BEEAHIEM, 32 v MEHBR
WBLTHEHo7

(b) BEERTIC
FEETE

(a) BEIRE

(c) BR % R TE&HME
1 FEMERRORIE

2—2. BENKRBOEHNFIRE

Pt L7-BHE %2, BEEEICIED RN RME
i % TR L 720 ARTFZE Tl Python®Facial
Expression Recognition (FER) 54 75 Y'Y % ffi
HL7,




HAEARZEDTHENICKREUCEARBOEIEHRN - KHMRIBEOTH

RRAERREAZ 0
%15 2024%F

3. BAEE

I3, ERNEHORBINEIEOFMEIT ). T
bbb, HEREHGDELL T b & B o AR
EEBICER I N FHOEBE O ZFT 5o
BARMICIE, BBCENH O REOB M % [ 5 i 4
TVIEARFE O EEREHINCED D 2 D0 % G 5.
BHEZWLE L W4T, S£RIGOTMISHEIC

BhENROND DHEEIT o 720 MaHEITICIE
JMP Pro 16 % L 72,

WU, ERRIBOEBINFEIE LT 5. 374
Db, BRERE AT L 7o FARFNE & By (2 5EA 3
bo UL, S SR T, BEREHEOREOIEH
FEARBINICTES 2720 Th 5 BHRBANITMAZ
WL 720, FREEEIED RGBT 2 A L
THEMIICRIE DT 21T o 720 RIEFH IIRWEE o
—FHETHY, EEOTNVEHEGEOTF—F Ly b
BT B LT RENPOREMITENS Z MR TE
LAy MH Do RUFFETIE, BEERHEHHICH LT
W L7z 7 D DA LN % PythonDFERF 1 75 1) 'V
% TR L 720

FERIE, Wif§2 & B Z B L. M L7 BHE
B L CEER#E1T) 9477 TH b, FER
T4 77 ) OBEBEMOBMIZIE, 77 + v FEETIE,
OpenCV®Haar Cascades Fi#s 23 H S v %, Haar
CascadeZ3 Hia Tld. BIEZ2IE 202202 TV 24K %
E WL O ORERE OB KK L7z, D720,
BRI OBOIZIE, £ 0 B o B EE A% v Multi-
task Cascaded Convolutional Networks (MTCNN)'®
L7 FERT 4 77 1) TIZ.MTCNN#% /85 X —
FELTHETAILNTE S, MTCNNAZEH L7
LZAH TRTOBBREOHZMINT 52 & TE 7,

60

40

30 I
0

R
nEE% R 2RIOA

FHE (%)

~
o

=
o

X2

(* p<0.05; *: p<0.01)

FERZ 4 77 Tld. BifH &M L7 BB
LT, FER20137—% t v }'® 2 BARAA=2—F
Wk NI =7 TEHLETNVEMA L CERIGR®R
%179 ', FERF 4 79 Vid AN LA BRI LT,
B, BEE, B, EE, BLA BEx, hyoT7o
DOFREOHEEZHBT LI LN TE D, PEREASH
FHL7ZEREEFERT A 79 T—F R WESE
ENEEEDO—HEE KD,

V. &R

1. EENRBEOTHNREE

304 DRERE DS, B % WL A% TR L 72 A%k
THOEBINFEHEOTFHHEEZE 2 \IRT . B .EN,
HLAORBICHETICAE R ZS RO Nz BHE,
EEEX PICIIREMNICERE R IR SN 2o
72

F 720 PRI X B ARG O TEINEBLE O TI9H
B3I, B3 (a) (& BHEZAZHOEARE
HOEBNFEREOTHE, B3 (b) 35EHE% R/
BOIEARLZEO LBINEBREOTFETH L, TEE
RBHHELHIZBWTH, MM THRMICERZ
ZERONL Dol 72720, BEZRLHHZELS
OHATH, BUHI VLMol £EREOTHNE
B % 5  GHili 3 2 105 dh - 726

WERF 30/ O HHFLR T X v b2 B - HF L 7o
By BLO, axV MEERTIORT . 8AOMKE®E
Mo [HoTnigELEBEORBIENDD > 72 ]
EVIHIBEDITRA Y M H o7

2. EENRBOEHNEIRE

9, BB A S AERRI IR L 22 AR

ELH EE

n EE % R0

BER % R3AIE TCOREARIEOTHNEREDFI9ME ARHERE




RRAEBREAS 08
%15 20244

Maaya WATANABE Junichi SUGITA

100
90
80

o

o))
o

%
o

N

FHE (%)

Now
o o

[
o

&Y R

0

=i

Iﬂ‘n

HELa

B mx

(a) BEZR %A

FHfE (%)

0

A

BLH

m5H mxk

(b) BE%R /%

M3 MR EDEROEREDFIIE 124

FERIZ & 2 RIEARAERE —HL2EE (%) #E4
RS o BEBRE H BRI L7215 L FERIC & % #1F
AR DAERA—H L 72 E A HT0%LL 172 5 7211
FEREPVORIZSTze WNT, HBLADB0%HS. 1%
ED10%5H. B DB TH -7 b, BEELEN
DFHO—FHFIL0%72 5 720

WU, MRS L OERE A B H M LR L
FIERBAERE O—FREZEE IR T, &L
DFEIZ. BUEX Y LPEDIF D H320%LL FE ] A
Hole BEORBIBBL Y LBDIZ ) IE—F
RThHolzo —H. BLAOREIEM L Y Loz
9 H320% L) FARER DD - 720

B2, FERDSEME L 2 RBEOEEZE6 IR,
46%DFIEDL L HE STz WL AL A & R
ENZEHEIENEN2U%TH > 72, B, X, &
DIk, FEALRBING o7z, BEEIZOWTIL,
Fo s hholze RR1 LD, 9HOWERE
o [BoThiZ ERIBIZEL b o7z] L)
BREDIRA Y FH BT,

RE

V. EZ

1. BENRBEOEZHNRIEE

By, Bh, BELAOEEIL, HBRAEASIE ST
WK L EBEORGOFHNESER R, 251 &
eolze WEE. EHE. BE, P, BREE S -
TWRIFLEBORBIEN VLV FRE RS
720 CORERPS. BB HFICEESEMER YT 4
S a5 230, BMIERNICEARREr RN S E72
Wie (FERMEEOLE). HBRE AR B L Tw
5 LB o 7RG & FERRICR N SN REO LB
FEHFEIZIE, FRIEEED S WERE (R, 24,
BE, ) BHHIEAREN, 2L, B2 %
B2 e, WMEMICHETIE RS, BE, B&, dar
WHEPR SNz, R1D [Bo TR E L EBED
RIEGEWY Do) LwIlEna Xy b a Lk
BRBENI8 BT L RB T 2 A L BIREH B &OEN
LCWw5 & B o 7o BAREKN L EBICER IR SN EKIED
FEIEBEIIIFEBICL - TRIGIEDH 5 D ODEN
WhbLEEZOND,

By, B, BLAOREE

IHRTRYICE B 2 AR




HAEARZEDTHENICKREUCEARBOEIEHRN - KHMRIBEOTH

RRAEBREAS 08
%15 20244

100
90
80
70
60
50
40

—HR (%)

30
20

=Y HRE

4 EARFERIFIRREREO—

100

—HE (%)

&Y

Y e

BB B

=18

& a3hva

EL A %

n 5 miit

5 MR & DEARIEEREDBHHER & O—F=

BhigE By P
1%

3% 2%

N 0%

6 FERPRBHEL RIFEOEE

bz kb, (AT 4 7HFRE (B, BUE, &
N, BLA) 2T200 L o72] LwHrlEDa
AV IR 8HWIZZ END, AF T4 THEWE (5
VO BRIEMBR'S OIS FIAE S 5 %05) (3L,
BB F 53 o 7305 L EBEOREOFEHFEIE N

WhsHEEbNS, HEEFKIIBWT, BilkLTIh
LORBFERERTAIREI DR L, ThooAd
DFEEERDLEEDPP R ED, EwEEO T
ROEBBEIC AN BN EEZ Sh b, —F. FHRE
W7o RT T4 TREWE (7 v VOKEMNEROW S
FNCALE S 5 E0E) 13, BTEEZWRDBICEEEEL K
ANENWIENEZLNLIZD, BLTEY TV
Ll bND, 20720, EHRNEFOEBINEIEC
N hpolzE 2 bA, Satob DWFED T FY)
FHRATH, FREBEORFEIMMICEH I TV
b0 WL, Tbb, MEFED, HEEHTHERZWT
WAHIRBBISIE W20, Rk RGO BEFEIEIE
WY ipolzbEZ N5,

K3 XY, HEpEROZBOEREIE. HEY
IHEEICLZABRRERRON 7200, Bt
I D kD3 ) BEBNEILEE %2 5 < 3§ 2 Bia st
HrLEZOLND,




RRERREAY 0F
F£15 2024%

Maaya WATANABE Junichi SUGITA

£1 BHHEGGEIA S FOER

a XV}

a Xy M

BoTnizig ERIGICER > 72

BoTnzRE L ERORBICEOLED > 72
AHT 4 TRFNE &Y, WE, B, ELAR) 2T50088 Lo

ML CEEZ2E2 008 L 2o 72

B LEo7-EKF X, EBovFarz—ravoRELIIERZEES

W, BHOOREZ R
FROKRBFIIEY CT o

A ATHBTIE, BLADRGHBEY O H o7z

KXo TEY R T X ICER R o7
BoTuwizP RicKEEZENT W

i e \ SR SR BN B e e c BN

2. BENRBOZHNFIRE

T, BB RS EMR L CTEM L A-£IBLFER
DA RO —FERHT0% % B 2 TV RKFIX, FHE
LN THoTze R EPUORFIE, ERNERFO
FHWEBREOFIBWCEE % B A1 CTHatn
WCHEBGEDRRON R o7 Thbb, #EHY
BRI LTV D &5 72300 & FERICRID S NG
DOEBINEBIEIECY Lo 2R ETH L, 2O
RS, HERANRPZEZ, &P oREZ 5
WCRNTHLIENTRERTHLEEDNSE, Sz
& AARNKFEDTR & L DA o K1 % Bk
KHMTEIEEHLNEFRBHIHITOBRRHED
TR L LU O RKEE OHICT 2BE8Pw S
LR AT 4 T REN (B, W Bh, LA
DFENZEEREISEHRL TV EDRERTH S L
ZZ2bNb, Satob DEEFMHD X H 12, £EDEFER
ERT. ENZNORGEZEMT 2B %2179 Z LT,
FREPVUANORED B#MICEETE2 L)k
bLlbhd,

WIS, BSORREIY, FE, &, PILoENKI,
BRI Y ZHEDITH A5, FBIEREZE S HEI 2D
HrEzbhb,

wEIZ, B6 OMED S, FERIZ46%DE & THER
FHEOEN P LB LIz, 72 [BoTwiziz
ERE B e oTz] EWIBEDI XY M E
Molzlb®BEIZ DL, HRAARFARZ, BFEOZE
b3z L lbis,

VI. &5

AFETIE, BB F 503 o 7o 30 & BRI R
SNFHBOTBIMEBIL L, HERE SR L7z

FIGOFBMEBLE 2 MRGE L 720 ARG O BN SE
B OFHETIE, HERE H Y2 BRI RN L7272
DIARIGOFEIE 2, HH % W2 AR TEBEHI L
THHo7z By, Bh, BLAOKMEE, HBREH
G B TV & EBEORIEO TR FEI AR
R BRERE o7z KAFMOEBINEBIZICIE, B
RIS R MR A O N h oz T2y FEAREN
DFEBIBLE ORI C1d, FAFRLEREA 2 H v TR
FNE 2RISR L 720 HARARZAERZEREOGH
RS 5 7 EOIIME AT WIRY . = 4E & Az Ll
NOFEEEZ ) FCENTLIEPE LN LATRIZE
Nizo BARMOFBIWBIEZTIE, =, ELA B
&, PLORFIIHES SN,

ST

AFFED IR T I THO 72 BB & w72 L
E35 I

FEAER

AW L, BIR T RE RIS 5 2 5
TEHIX 7R\,

5 RSz

1) Mehrabian A. Nonverbal Communication. Nebraska
Symposium on Motivation. 1971 19: 107-161.

2) Ekman P. Friesen W. V. Constants Across Cultures
in the Face and Emotion. Journal of Personality and
Social Psychology. 1971 17;124-129. doi: 10.1037/
h0030377.




HARARZEDTHNICKRHUCEARBOTEN - ZHRNRITEDFHE

RRERREAY 08
£15 2024%

3)

4)

5)

6)

9)

Ekman P. Universals and Cultural Differences
in Facial Expressions of Emotion. Nebraska
Symposium on Motivation 1971 19: 207-283.
Ekman P. Friesen W. V. Facial Action Coding
System: A Technique for the Measurement of Facial
Movement. Palo Alto, CA: Consulting Psychologists
Press; 1978.

Bartlett M. S. Hager J. C. Ekman, P. Sejnowski T.
J. Measuring Facial Expressions by Computer
Image Analysis. Psychophysiology. 1999 36;253-
263. doi: 10.1017/S0048577299971664.
Eibl-Eibesfeldt I. Human Ethology. New York, NY:
Aldein de Cruyter; 1989.

Jeong S. Lemke B. N. Dortzbach R. K. Park Y. G.
Kang H. K. The Asian Upper Eyelid: An Anatomical
Study with Comparison to the Caucasian Eyelid.
ARC Journal of Ophthalmology. 1999 117;907-912.
doi: 10.1001/archopht.117.7.907.

Shimada K. Gasser R. F. Variations in the
Facial Muscles at the Angle of the Mouth.
Clinical Anatomy. 2005 2;129-134. doi: 10.1002/
€a.980020302.

Choi Y. J. Kim J. S. Gil Y. C. et al. Anatomical
Considerations Regarding the Location and

Boundary of the Depressor Anguli Oris Muscle with

10)

1)

12)

13)

14)

Reference to Botulinum Toxin Injection. Plastic and
Reconstructive Surgery. 2014 134;917-921. doi:
10.1097/PRS.0000000000000589.

Sato W. Hyniewska S. Minemoto K. Yoshikawa S.
Facial Expressions of Basic Emotions in Japanese
Laypeople. Frontiers in Psychology. 2019 10(259).
doi: 10.3389/fpsyg.2019.00259.

Shenk J. FER [Internet]. Python Package Index
(PyPl1) . 2023 [cited 2024 Jul 16]. Available from:
https://pypi.org/project/fer/

Zhang K. Zhang Z. Li Z. Qiao, Y. Joint Face Detection
and Alignment Using Multitask Cascaded Convolutional
Networks. IEEE Signal Processing Letters. 2016
23(10);1499-1503.

Goodfellow I. J. Erhan D. Carrier P. L. et al. Challenges
in Representation Learning: A report on Three
Machine Learning Contests. Neural Networks. 2015
64; 59-63.

Arriaga O. Valdenegro-Toro M. Ploger P. Real-time
Convolutional Neural Networks for Emotion and
Gender Classification. The European Symposium on
Artificial Neural Networks. 2017.

15) Russell J. A. A Circumplex Model of Affect. Journal

of Personality and Social Psychology. 1980 39(6):
1161-1178. doi:10.1037/h0077714.




