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ABSTRACT

Various stress exists in a modern society, which requires constant competition and improvement. A person
under stress often shows his pressure in his facial expression and language. Therefore, it is possible to measure
the pressure using facial expression and language analysis. The paper proposes a stress measurement system using
facial expression and language sensitivity analysis. The method analyzes the person’s facial expression and
language sensibility to derive the stress index based on the main emotional value and derives the integrated stress
index based on the consistency of facial expression and language. The quantification and generalization of stress

measurement enables many researchers to evaluate the stress index objectively in general.
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Algorithm Facial_Sentiment_Yalue_Transformation Alzorithm

[nput: double[][] sentimentFaceAPl, doublel][] verbalToTextTimestampl][] :

Output: double[] aveSentenceSentiments

01 for each sentimentFaceAFl do

0% remove baseSentiment!

03 increase the weight of the shortest sentiment

04 for each numberQfSentence do

05 startFrame =verbalToTeztTimestampli] [0];

08 endFrame = verbalToTextTimestamplil [1];

070 for j in rangelstartFrame, endFrame) do

08 for each typeOfSentiment do

09 sumOfFrame[k] += sentimentFaceAPI[j] (k]

100 aveSentenceSentiment[i] =sumOfFrame/(endFrame -startFrame);
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Fig. 2. Algorithm: Facil Sentiment Value Transformation
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for each aveSentenceSentiment do
if (happiness is valid)
then sentenceFacialStressli] = 0;
then continue:
if (happiness is unvalid)
if (surprise is valid)
then sentenceFacialStress[i] zets high value:
if {disgust ar anger is valid)
then sentenceFacialStress|i] gets high vahe:
if (disgust or anger is intense)
then sentenceFacialStress(i] gets weighted:
if (sadness is valid under strict standard OR fear is valid)
then sentenceFacialStresslil gets value:
if {sadness is intense under strict standard OR fear is intense)
then sentenceFacialStress[i] gets weighted
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Fig. 3. Algorithm: Facial Stress Estimation

aeste] #A o 0~10 Alele] XA ~EF
A5 Hofgrl 34 2Edx A &
e daelEe a7 29} 2l

WA, dwe]Ee] 313 Ho|ElE FACE AP
115 58 =& 7 87k« 73kl

N{N' >

ok gt AAelE s 9 & 4B 7]
B EY g =TS AR $104

¢

ol zF4al surprise, disgust2] H|FS o #l
g“}q.(o -03). o]zlz _‘%ﬂ 1:]-_4; o:ML J.gﬂot]
Z31TH04-10).

=%
¥4 2Edx A =2F daeed ad

49 eloleii= 8] 29] 1A

Edx A 2 AAe] daelss S8

o
f [




KNOM Review 21-02 Vol.24 No.02

W], ~E#| A= HappinessS 18ise] <

o] ~EH ofRE Felgirl01-04).[2] L 13 Fasled dawElE: A F
elar AR T 214051 S 57 Agaisict. 71 A Abdel §i| weie}

FAF A elE Zohl= Word2Vec[10]

7INE ARSSka, 1l FEE el A

Z}*3(Anger, Fear, Sadness, Disgust, Surpris-
0% sEds Fo o BRI EE

[12]1& 242 87k M3k =

’Happiness’

Algorithm: Verbal_Stress_Estimation Algorithm
Input: Btring[][] sentences, int numberOfSentences;

S
2} “Surprise’= “&A, ’Anger’, ‘Contempt’,
Qutput: doublel] sentenceVerbalStress:

‘Disgust’, ‘Fear’, ‘Sadness’= %, ‘Neutral’

01' for each sentences do
02 for each sentencezli] do

o Zglo L-IE=0 - A = . 1
= 5 H*—i s ‘——t‘”, I SUIPUSGQI' % 03 if (not exist in the standard language sentiment dictionary)
O 2z JINET AE A olEro. = 04 then add sentenceli] [j] to NonStandardLanguageSentimentDictionary:
T 0o WmowT '*_‘Eﬂ'_‘oﬂ c o= T7] U:H 05 sentenceSentiments[i] += ExtractSentimentValue(sentences[il i1y
h=] = 5 = = 06 for each sentences do
T’:oﬂ[z][s] oli l‘j’q °H AEzﬂi Z] = == 07 for each sentencesli] do
sF N )& o] 7Ex]o] =2 7z 08: if (sentenceslil[j] = stress word)
LE}(OS 07) ]_' e HTe sadnesse = :] 0 then StressWaordsNumli] +=1;
?'5]_0:] ]’;}.,E_ /\Ezﬂv/}_ _Z'_-_g_ 713]'/\51011 ]:]1—3” _ﬁ.ﬁﬁ“l- 10: for each sentences do
110 if (sentencelil=NEU || sentenceli]=FO0S)
% 9] 7]—71!_;% tl\.—l-‘:oq /\Ezﬂv/—\— Z]'/I\—% E—Eﬁ}l 120 if (StressWaordsNum>0) )
13 then sentenceVerbalStress|il=level i
2B Fo S AxE aEEle] 7t 1% else
= = = . _ 15: then sentenceVerbalStrasslil=leval 0:
TA= ‘T‘01 5,]—6—2_4["-‘3& T’:X]'Hé _:—JL_;%] /\EEﬂ 160 else (if (sentence[i]=NEC§)
- 17: if (StressWordsNum>0
Ea Z]% E%?}“/]{O&IS) 18: then sentenceVerbalStrasslil=leval 2:
19: else
20: then sentence VerbalStresslil=level L:
—_ . 21: if ((sentence = level 2) && exist emphasis adverb)
T O =4} E %jrz
3) ]ﬂ-‘—}—‘— 1 7‘:}}\5] A]'X‘i = ./\*__Eﬂ./_\_ }\}—Z‘i 7] 22! then sentenceVerbalStressli]=level %

(Non-Standard Language Sentiment Dictionar
T3 b, ool 2Edx 34 daF

"y and Stress Dictionary Constructor) : Fig. 5. Algorithm: Verbal Stress Estimation

Hlge dlolelal Aol dlolel Azke]
Sgo] el Mg dolelt Al A
93, 2 9elrh GeRlchs S4e] gleh 1

E 1. odo] 2Edx AS 4 A A=
Table 1. Level of Verbal Stress

HHoz 74 FMe A== KNU 24 Level 0 When there’s no stress word,
APAE AETRe] 7S o8 AX =29 w sentiment value is NEU or POS
ofgel s A APolels a7t glk e o o
sentiment value is or
meba R el 5 A e sl Level 1 OR When there’s no stress word,
A= AR AR AlFEe], U §of sentiment value is NEG
= v zasly o] 2L uldd 4= gl el 3 Wher} there’s stre.ss word,
L ou)m3ze] 714 Alxle] ezl sentiment value is NEG
Level 3 When there’s an emphasis
i adverb in the level 2

cdlelme) dgl @R 9EF 2000000 F5&
. KoNLPy ¢l KOMORAN @& Feja #4718 &3] 42| Tokenize
k]

3. Word2Vec.most_similar()& ©]-83}o] ARl

[N

o

AH]S o83t mlEste] A AR

Zasdct.

%

A= 29l 500709

A Bl sle HHal RE

4 SAb BAC @ WElk F, EAF CLGYANNP), QA 2EH A AL =6l FHasle] ~EF
(NNG), ‘FEAHVA), “EAHVV), ‘&AFHNNA) Feiel dis) .
DBl A% : : ) : ’ 2~ 3= 74 <l surprise, anger, fear, sadness,

AAAA FEA

- AARE ol g

o

disgust®} ©]5° 3R Bid £
Aelste] FE319ch
qlo] 7HAZE FE719} odo] AEHA 237

(Verbal Sentiment Extractor and Verbal

o

4)

Stress Estimator) :
o] ~EdA 24 498 $13] Google®]
Speech-to-Text(STT) API[14]¢} Java 7]u} 3

12 4. vEEe] A 75 i
Fig. 4. Non-Standard Language
Constructor

Sentiment  Dictionary

38



g]4 #47] KOMORANJ[15]2 o]&3lo] €
2~ER W3R o] Holee] Fehs A
Alaghel. 24 AR[9]3 Bl A AL
oA A, 74, TR RS 7 F

[ O )
=
/]
B
Ha
>
|>
ilil
0k
M

)

old A{16]lA AAZE do] AR =E 1. AE 2 ¥ A o

odyElze Ej Fxlo] 7RIS E=3ich EE EES python3.8oZ &slg]ow,
Balo] ZRMZRS wpelo @ AEH A tho] of A A3 pandas 1.3.1, numpy 1.21.1, PIL
ol 1z Hale] ojns \LT:/_]——E;H T,‘z_;g-ué o] 8.1.0% M3l ol AlYdldE  konlpy
2B~ AFE —rojlf‘&‘:]—. 2 A 0.5.25 28315k

=717]19] Likert 4% &2 ;}1'}04, ogt B AT & 79 kS fRHelA Q&S
Ae A9 g, 1 =253 I, 2vt Aol s =elves S 7Isew AAdte]
A AeE] 9)er, 3Tl ulo- Alghom A7 ode] ~EHAE A3l <# 2>
el o]F ~EdA B3-S 93 0~10 Ab AARE AR i Fedake] B-Folck

ol & FAYE Ao zEHE AF &

o < N
& < 29 49 U4
z elrygl=o] ol o] st oIk
wA, dwe]Ee] Eﬂ 5 i <34 Aol §A AP BA Az o Aok <
o] BE wAelrh wlEF] Abs) 3ol ol Al s A '
v Plhkeel ST e QAT BY AEds ASE 0-1082F 3
AE of8sle] A AR SAITHO oo
_ % == neutral S A€g xAe] 774 7
1-05). °o]F, wAHE ~EH~ wholo] sl
= Jelgith06-09). HEHoZ A <lo E 2. A% o
AEHA A5 2237 Y8 ERe] 7HA Table 2. List of Video
73 Ax Fajole] §R= Ele] <% 1> Title Description
9] glo AEHA A Ao w4t Kang 1[18] Dog trainer K;ZiteHy”ngWOOks
u
T TH10-22). Vlogger [19] Singer Hyojung’s update

Kang 2[20] Dog trainer Kang Hyungwook’s

5) £8 ~EdA 247|(Integrated Stress Analyze opinion on the dog bite accident

o EA J3l olo] AEHA XFE o] 83|y Youtuber [21] Warning on the dang.ers .of India
oJafo] B 3 AEys Z]/\e =3} as a travel destination
Stewardess [22] Experience of a rude customer
AEH A RS Hrl =i
ot A2 Al A5 [17]4 Likert Part-timer [23] Experience of a rude customer

44 HAe= ;;%L_;L Jog 0 m], 2 22 1w o
ol 1001t EAHEE SkA] facialStres-s@} v
erbalStress”} Hi s AL Z ke &y
AL ~EY AeE A9 0w, fac-ialSt
ress®} verbalStress®] *fo]7} 4A 71ES 4

kel 2el

5_201 AEH A =9 7L/H° _,_eq%‘l-
#4 sEAS 3%
1

T
d dvelze mqael 24a
t} <% 3> 7—1 dAke]l 7FAgkellA] neutralS A7
3}

e i85 A’k sEelck

om AR ~EHA TR d vl o ¥ 3. A% M 5=
v} Esh AE A 29SS EEai) Table 3. Llst of Color and Sentiment
e o = ATS= == Color Sentiment
Maz Level (8, = 10) Blue Anger
facial Stress + o (faualStre ss—verbalStress > [3) Sky blue Fear
S, = verbalStress +a (verbal Stress — facialStress > [3) Green Contempt
facial Stress (0 < facialStress —verbalStress < 3) Orange Surprise
verbalStress (0 <wverbalStess — facialStress < 3) Red Disgust
- Pink Happiness
= EYA RS Fo
LR E=E ] ]—r(S) 1= Black Sadness
oJx}l =] ZakA] AEH A X S|
0]_;}_ ‘_Zﬂv/] URE 1_ ﬂ ] —,—/‘ :L% 69/] _LX-] 7]%4%}: qu} OE]‘E %oﬂ g]—g” 1;5
k]
gEl 77 ES happiness”} 50%, WA 6714

AAZE 1% o)3kE et A ~EHA 2

39



KNOM Review 21-02 Vol.24 No.02

dae]Fel wet 24 2B~ Ao 008 34
Hdoh 23 79 Wk AZES sadness 4%,
surprise 11%%, YA 5714 A2 1% ©lsk=
vepsdth sadness7F vERANE fro]vldl 3hE 7}
AA| a1, ~EHA FA 7L surprisedl] 7FEE]
5 o] #HE 24 2Edx A9 3850tk a9
8> ‘Kang 1’<372] 737kl neutrals ™ 2
Zo|rf xF2 AlAGe]s, yEF AAE vlEolrh
<3 3>& Fwshd, Aubgd o2 A9l happiness7|
= HeEhdal avgo 2 surprise’t A vhEl
Wt 23 99 Ik A& ‘Kang 10 <349 %A
2B A A Wl gz E x5 2 HIE y
2 004 107FA] ~E#H A Aol AubA R
0014 2.5 Alo]e] ~EYAZ el S Hol ‘Kang
e 24 2B AL gl g HoFrh

32 6. Kang I’ =4 ~ I8 7. ‘Kang 1" 34
Ed Hs 77 zEd2 e 7

Fig. 6. “Kang 1° Fig. 7. ‘Kang I’
Minimum  Facial  Stress Maximum Facial Stress
Section Section

¢  EA A~
2] 8. “Kang ' 743 I3 9. ‘Kang 1" A4 &
Fig. 8. ‘Kang 1’ Facial I':E*Eﬂi A5 Wt

Sentiment Value ig. 9. ‘Kang I’ Facial
Stress Change

o= 109 gkl 73352 happiness7t 91%,
surprise”} 5%°]3 WA 571x] 7z 1% o)
sl® yepgrl A AEHA A5e 008 SAY
el 23 112 Avkge s FA 2Rl happiness
o} surprise”} A vhebatel 2 129 sk AL
09] ~E~E vehdck o5 F3 Viogger':=
F4 2EH2ot Al A S Holsrh

40

I3 10. ‘Viogger ¥A 2E#HA Hu)|, i F
7k

Fig. 10. ‘Vlogger’ Maximum and Minimum
Facial Stress Section

1 L4 Kl

T2 11. “Viogger 7%k a8 12 }‘\Vlog_ger’ 34 -

Fig. 11. “Vlogger’ Facial Edx X]"“'EEE} i )

Sentiment Value Fig. 12. ‘Vlogger’ Facial
Stress Change

a5 139 W3k AFES sadness7t 17%°]
TR b RS 1% olskE vheldel
Wb E4Y smds ALt Ls4m Sgslel)
5 140 Wgk ZMRES fear 2%, sadness
35%, surprise 35%% WeRd, A 4712 344
e 1% olshz vemdth ¥g 44el fearsh
sadness”} f2ovgt & 7A|a, ~EHAY ¥
7439l surprise”} X3 ] glemw JlEAE F
of HF WY sEds At 6392 ZAHIC
a7 15 WP SR sadness®} surprise”} =7
viebdtt 28 169] IR Al Aubo® 35004
55 Alele] ~EHAES vehdit) o]E 53 ‘Kang

t 34 sEdh a2 Qe el

[>

72l 13. ‘Kang 2> %A
e A Hi 77

Fig. 13. ‘Kang 2
Minimum Facial Stress
Section

a2l 14. ‘Kang 2° %4
ZEd Hd) 2

Fig. 14. ‘Kang 2’
Maximum Facial Stress
Section



zg 1]_ o] o} 7‘31—}\4 RS %.z‘ﬂ— AE aﬂ >~ é_;d /\]é g A 74]

pis

kil

]

AN

Lml

2l 15. ‘Kang 2’ 743 J8 16, Kang 20 %4 =

Fig. 15. ‘Kang 2’ Facial Edl2x A4 w3}

Sentiment Value Fig. 16. ‘Kang 2’ Facial
Stress Change

a8l 179 HEkd AMd3E2 happiness 60% %
2] 6714 A3 1% o3k JERsicl ulel
A 34 2B AeE 002 SAEh 19 1
89] Wyl 7HAFE-2 disgust 2%, sadness 4%, s
urprise 6%, happiness 7% % YeRga, x| 37}
A AR 1% olst= vehgrh 4 7449l hap
-piness7} YFERAR|RE F-o]n]glt %] 7 surprise
= 2EdaZ %l 4 A4l disgust, sadn
-ess7b FERIRE @ 7P, ~EdH~S] T A
Adal disgust, surprise”} EgEe] glorz 715X
E ol A% XA 2Edx Aes 3858 SAH
el 23 19 AWEH S F surprise} happiness”}
A vebgrh 23 209 3 AL iyt 231,
uj = 03 3.859 ~EH~E vehlth o]& 3
“Youtuber’= FA ~E#HAV} A9 glew} FF
W s oS HolErh

15

J2! 17. ‘Youtuber’ 3% 12! 18. ‘Youtuber’ 3%
g aEds A 7 A AEds A 7
Fig. 17. “Youtuber’ Fig. 18. ‘Youtuber’
Minimum Facial Stress Maximum Facial Stress
Section Section

” J.MJL»\.'M‘:L ;“L'uh“‘“

2] 19, “Youtuber’ 747 I8 20. ‘Youtuber XA

Fig. 19. ‘Youtuber’ Facial il—Eﬂﬂi 2|4 Wz}

Sentiment Value Fig. 20. ‘Youtuber’ Facial
Stress Change

a3 219 WFE 7HAJ7HE2 happiness”t 90%
2 A 6712 AR 1% ol3felc)h wEhA
A 2B A 022 FA=E, 13 22
o] wglkel 7PAJZEES happiness 27%, surprise 1
2%°13, YA 578 AR 1% olstelth 2~
EYxe] F5 ZHAQl surprise’} YR A|RE, A
o] A kel freviEiRE vleAE v @
=tk webA #HE 24 2B A 23100
a3 232 Aubdog ZA 7HA<l happiness7} &
A et aog-© 2= surprise®} sadness’7} =
Al vrebgel 23 249 SRk AL i 009, 4
W BalellA g 22| 2.59] ko] Yeh ‘Steward

-ess’?] A 2EHAE A ¢l Rt

o
=

bkl

o

a2l 21, “Stewardess’ 2 22. ‘Stewardess’
$4 sl e 0 B4 Lt Hd 72
Fig. 21. ‘Stewardess’ Fig. 22. ‘Stewardess’
Minimum Facial Stress Maximum Facial Stress
Section Section

W

2] 23, ‘Stewardess’ 7-437F 12 24. ‘Stewardess’ X
. PN =
Fig. 23. ‘Stewardess’ Facial % é 2B~ 24 W)
Sentiment Value Fig. 24. ‘Stewardess’
Facial Stress Change

a& 259 w3k 7MdFES happiness’| 73%,
surprise 2%°|3 WA 5714 AT 1% ©ls)H
olct. ~EH 2] F¥l ZHAQl surprise”} HERA]
nh Aol A ARl frelvisles AbEAE
W) oderh wEba #HE 324 AEds Aes

oltk. 13 269 WHIE AZEL disgust 17%,
happiness 17%, surprise 7%°]3 WA 47}x] 7t
AR 1% olstelch. 3 73]l happiness7t
el Foju]gt XY SR surprises ~EH A~
2 e 2Edee] A Ael disgust,
surprise”} fro|vlgt FhE THRIEE VRS o

iy



KNOM Review 21-02 Vol.24 No.02

HE 34 2EYA AFE 5.8 2% 19

27 A 74444l surprise®?} happiness7} =7
ehdel 13 289 I A2 AN o R 23104
3.85 Afe|o] ~E#HA~E el ‘Part-timer’= ¥4
2Bl A A ‘2 dF S ob-Eth

% 25. ‘Part-timer’ %% 12 26. ‘Part-timer’ ¥4
ZEds H 7 ZEd2 H) 77t

Fig. 25. ‘Part-timer’ Fig. 26. ‘Part-timer’
Minimum  Facial ~ Stress Maximum  Facial  Stress
Section Section

2| 27. ‘Part-timer’ 77 12! 28. ‘Part-timer ¥A

Fig. 27. ‘Part-timer’ Facial E# A5 W3}

Sentiment Value Fig. 28. ‘Part-timer’
Facial Stress Change

3 2o AEHIA &Y

<3 4> ‘Kang 1°, ‘Vlogger, ‘Kang 2°,
‘Stewardess’ 3AF2] olo] ~EHA FA A oA
olch. JAMEQ] o] 2~EHA A= 4vHAR HE
e, oo ATkl =E6]S Vo
Aol e x weje} Az Falels a3t o

o zEd uelEs melsie] Zgalgct

2] 29. ‘Kang 17 ¢1o] 3+ 32 30. ‘Viogger <1¢]
A2 oE

Fig. 29. ‘Kang I’ Verbal Fig. 30. ‘Vlogger’ Verbal
Sentiment Value Sentiment Value

2 31. ‘Kang 2> <1l 12| 32. ‘Stewardess’ &1
1

2|
A% o] 2%k

Fig. 31. ‘Kang 2° Fig. 32. ‘Stewardess’
Verbal Sentiment Value Verbal Sentiment Value

42

a3 295 23 32+ o]d dq16]9] &l 7+

AT L <E 4>9 Fodol A8

2
f
e

fo M1 r2 ox

ol
mm
¢

s
lo
N
ox
=
o
ax
i)
o

1
o
-
ol
F

1S
2

%)
%
a
5
ol
[¢)
v
m\-
o,
Q.
(o3
—_—
A
ox
=y
o
=)
T,
2
o
T
o,

<3 4>°] 19 A o] dq16]9] el A
A AAzke] o
Holey g2z ole] ~EdA 24 dwe|Eel ot
g, ~Ewx wolzh 23EA] o o] A=A
A= 0APE il S #1F 5 Shek oA
o< 4>9] gWl AR camb, ok, He e
A AR L delaw s e Ak
o] Foj=Elet TBla 2EHA A el
ule}, ~EH qhefel "A-ovh EjREe] glom,
P REAE S 0 S

o] ~Ed 2 A5

2y

1l
oy

o
K
AL
aly
o
_IN
o
_(|){_ll
_&

- oL

F 4. A Qo] AE A A5 oA
ble 4.

=
Table 4. Example of Verbal Stress Level per Sentence
The
. Sentim number of| Emphasis loe)
Title | No.| Sentence of
ent stress adverb
words stress
K Fe 27 o GAl3)
a 1| shedar slaz gla A 14 | POS 0 No 0
n EA] U Fola
g W7k sleke A AR 3
1 2 St el NEG 1 Yes 3
e w50 Aele wRix,
w A olepr|® far,
o] Aptel] wA] o7 =
IS
3 | FPPERBE e s a0 No | 0

E)
N
N
o
A
tlo
O
3
T

Ze8lojell 2. 5} o] A ]
Fided At ogA B
%5 Q48 Ak shi

A7k o] AdE % el

s, AP AR Fe o)

4 | 53] W A5l | NEG 3 Yes 3

moly o3| & Fv

A7k AL Fe ol
W= gl el 2 Aol

helA ARE A S8l

= 00808 O — <

ARE A 9 R Fa= 7)ol gl




3 (o]
FA ool A BHE

offt

g 2~EH A 2A A xEH A

il

sjellA] 23l el
2esjde] sha el
T4 271 A5 F)
YualA A Aofa

POS 0 No

7P AREE A o E
6 | ==efdeirl o ARt | NEG 1 Yes
k= Aol

Noe B o R

aeiA 3k ol el
A1 FshaA, el
A A e A
7 | AL delst gel | POS 0 No
P Aol A A
g A9e P A
Zrol g

7] gk el olefuiA

A7) Fog o At
Fo7h A7) 8

N }‘°l~l

NEG 1 Yes

©w o o R ® g 0~ W

e
el £

a3 33. Kang T’ do] ~ T2 34. ‘Viogger <1°]
el A4 ) ZE# A4 i)

Fig. 33. ‘Kang 1’ Verbal Fig. 34. “Vlogger’ Verbal
Stress Change Stress Change

a2l 35, ‘Kang 2 odo] ~ 12l 36. ‘Stewardess’ &1o]
Eell A4 ) el A% W3

Fig. 35. ‘Kang 2’ Verbal Fig. 36.  ‘Stewardess’
Stress Change Verbal Stress Change

a7l 3348 2™ 362 7F <dake] qlo] ~Ew
A5 Wl agizelrh x5 w4 WE, y=2 00
A 107 2E#H A Ao M 3 339 iz Al
2 “Kang 1’ ¢34+<] e~ 2|5 W3 17
Zoe}, AMbHoR 14 49] ke mol, 16WA)
FA oA 6259 32WA] EAoA] 8752 EAA]
o] vehdrh s B cFald oF = & 5
Mo} <3 4>0] 2W AR, I vl F
Hell Hs) o}4eS ERsh & 2B A
E 715 o 9 Al o] e} Eo}
Ho|x| ererh ¥ 349 whl xS Auibdoewmn
1.25~3.75 Ao gholul, 3 WAl Aol 8759
EAA el vehdch s #AR <3 4>9] 4
W EAe R AllS avlshs S Eele] A S

i r{ov

W ARE E=sbr] 2 2B AE 7)E
gort} Viogger 34 A= lo] ~EH ) =
o} HolA] ¢d=r} I 359 Wzt A2 Zubg e
2 2.594 62lo]e] ~E#H0]ER ‘Kang 2°] <
of 2EdAE Fa I AS] E S ok
Bt} 21 369 w7k AL AN oR 4004 8 A
EO] ~E#~0|BR ‘Stewardess’?] o] ~EH~
= F A e AR S obvEE BolErt

L

4. E3t AERA EFH

a3 37%E 409 AA A2 47 Kang 1,

‘Vlogger’, ‘Kang 2°, ‘Stewardess’ °34+°] 53
2EH A Zefzeolnt xF2 4 WE, yEF2
rEds A5z s 04 107440l B
§ aEds AsE Ao e, 2E AL,

o

As] sls, vl Al el ad AR g
a7 372 48709 A T kg o]Akal 2871
b A9 gle umloﬂ 38l 19 382 2270

o A T kg olAkel 18717 AL §l
A o] S3heh vk 19 39+ 28709 +A =
THakSg o] Akal 167H7P ‘F 9 dAlelH 11
M7E ads] s wHAle] .

d
©,

‘Kang 1’3} ‘Kang 2’ <34t 735 2
el wehs Wdel] wet ~Ew e
TEEok <% 2>5 Hwshd, ‘Kang 1’9 Q
43S Ak glew, Wil ‘Kang 2°9] Q&
N EH Alazel] tigh 2AHAle] oS FHstar gk
upeba] 18] 3904e] AERA FA7F ay] 37R
o AR =2 S #9lE 5 gl o]e Al2H
o] oj=3t 2 FAjES SRl

o o o
al
E_

r]o ;?0

E 5. ‘Stewardess” 9GAfe] TAH ~EHA 2|4
Table 5. Stress Level of ‘Stewardess’ per Sentence

Facial | Verbal | Integrated

Title Sentence Stress | Stress s

Zé e °L—E/H ZAle]
ATt F83] APAS Fhar
sl A E= uke
TAA] @ Al dE=
HEAIA] ozt vhgol
ol ofzrziaige

A 2R ol AulaE 0 3 8.75

0 2 8.75

w oy o R ® E 0~ W

43



KNOM Review 21-02 Vol.24 No.02

T2l 37. ‘Kang 1I° 5§ I8 38. ‘Viogger 33
2EH 2 = 2EHA T

Fig. 37. ‘Kang 1’ Total Fig. 38. ‘Vlogger’ Total
Stress Graph Stress Graph

2l 39. ‘Kang 2° %53 12| 40. ‘Stewardess’ 53
2EYA = 2EYA =

Fig. 39. ‘Kang 2’ Total Fig. 40. ‘Stewardess’
Stress Graph Total Stress Graph

a9 409 EF sEelevh b B )

49l <E 59 FAEE ¥ A=) 00l

875015, +¥4o] A wEAEA v Ad 2
Eelag wherhn g & 9l

5. &g Znel ool 4& Ao H|n 24

2 =il <k 2> “Viogger’, ‘Kang 2,
‘Stewardess’ 3712 dAS Ao ®E A ~H T
e AN WA TS B wsR

2t 7kl el et Aol AR ek
2EHAE i GUre, siw Bk &

o] ~
o BAAN e sEdae ofEirlrel

44

Bl T QlEelA] AR E AEdHAE ofE
AT el e Al i
/\,] 7:] 0~10, 0101 /\Ezﬂ/\g} AEaig]
Ao A e 2 A8, A A8,
$ A Dol ez AR ARk
0-109] Wslz wakElo] efzel] ekl A
EARE 209 W 157 dhpes AsEel)
olgfle] ¥ 414€ 432 AEFAl Aol A
AspollA] £2% 708 wA, oA, B3 ~Eds
9] dAEE vehdl i zol) xFE 7 A YR
‘Vlogger’, ‘Kang 2°, ‘Stewardess’®] 15-E| 47}#]
o Falolw, 9% yEe 0ol 1070 e
Apoleh, 2% yae cihshi Aol PRt A
W8S AR W T T sk
Cehll, S el A 24 dE o

_

Mo

eith, A% 2A) 23] Heh S5k AA} B ol
el 79 Bugke Aeassint 29 Xd% 4

o o5 AAE Al A S5 W

L

4 40%
s | | * e 0%
2 20%
1 I I 10%
0 ——t————t—— + . - —_ Sy ~ 0%

S 24 2Dt mInSAS 23t
3 41. ZF 94 2 b 24 ~Eds dAE

Fig. 41. Coincidence of Facial Stress for each Video and
Section

7 414 ‘Viogger+ E& Ak A =
E#x 2 Sife] 09l shie] PHRE 73.3%,
80%, 53.3%, 53.3% % $HAke] dickE A#I3ich
‘Kang = 71— ;7]433;_ ﬁz—l AEE—“&]_ 3~5 /\}
ololn, Mt Skl 2F 30%7} F2Isit). <&
=01 77k 18] 34 2B Ag= 30 At
9] 33.3%7} EF2)3lir}. ‘Stewardess’E 7 74HH
2 34 ~EYa 2571 2~4 Alelold, AF S
Ae) of 30%7} Belsleirh. B4 sEdse) S
AR A7 Ase] Age] AL YA
B4S Balth

u




43 o] 4 BAL B 2mds 34 A

@R 20w InSAS Zab

3& 42, 7k 44 2 7P Qo] ~EHA dAE
Fig. 42. Coincidence of Verbal Stress for each Video and
Section

a5 42014 Viegger'= 7 AR do] ~E
Ha AG L5to] 1~4 Alolo|x, AE Suixpe] ok
50% o] FelEtddet. ollE 2ol 77t 49 54

2EYA AGE A|x"H Al HE A
1.25°]9 5=k 100% €23tk ‘Kang 2’
TR $A 2EHA A S50l 6~9 Alo]e]
AR SHAR] o 45%7F Sk oAlE Bl
7Zb 29 §4 2EHA A 62501, 3EA
53.3%7} Eolslsdrt ‘Stewardess’= 72 7ZPEE
4 2Ed A S| 3.5~9 Aolo]a, AHE
SHA] oF 50%7F Folsidnk Elw 7t
A 2EH A A5 AzEl Aol AF A
T+ 87509 S5l 66.7%7F B2k A
EAy vprA| 2 AiEAvke) dAdale] Ao
AR dAeh=s BES Hrk

i
o

rlo
2N

[l fo g

—

0%

=2 RAL 20 mInSAS Z

J& 43, 7k 44 2 7 53 ~EdA dAE
Fig. 43. Coincidence of Total Stress for each Video and
Section

T3] 4304 ‘Viogger= EE TAkllA 53 2~
Eds Ag gHo] 1250]3, AR SRR oF
920%°] FlEE Yelth odE 2o 77 29 &

ek

3 ~EHA XeE 1.250]1, 94} 100% 7 52

sldck ‘Kang 2° 7 7ZPHE 53 ~EdHA A5
el 7~9 Aeloln] HE &AM °F 45%7) &
slgict ¢lE Eol 77 5 ~EUA Aee
Alz®l Aol A A3 BF 87509 $EAt
53.3%7} 3tk ‘Stewardess’E EE Aol
6.259 F3 ~EH~ A Sl A SHAN
°F 55%2 FoEE dehdrh 3 2E#HeA
‘Kang 2’9 7t 3, 4= A Aze} 44 Axp}
2Ed 2 77F 2|7t EAg) o]lw AR RAE
o] AA S ofafislar Aol Hleddt qlA|H A

sholet.

V.2 E

B Ao B4 doE AEHAE A5
B duEEe AAsla o]l npEem Al
(InSAS)S A3k A28 AES ¢8) & 67l
o] A& AAsle] Agdsisick Ak & B %
Anp o] zbzhe] MRS FEsla, ol wigke
2 2B AFE SA3KICh olF olF
53 e A5E BEs] 2~EHAE A3S)
slar AEkslsisich

e olEe] e dAs BAsk de ~EdH~
7} Aol Mol ik 48700 A F IR o]
2kl 287071 A9 el wHAlell Esfar ub
2ot glo] Hole Ak 287l A F ke
olAal 16707} <=7 sl wHlel™ 1177} Ak
3] 9l "R A=l S 2pelE Melch

B AT-E Hsksl] flal o W AdS #13s)
o], tjeket AlguelE R ~EY
mAlegdS o]8ste] el AR FEelAMC]
AEeE #d o) olvk 28w 249 54 &~
Efazie] 53 ~EYAE EEthe daESS
Helkek " ar) gl

S AR ~EHA duE|ES k] Sl
wAlH Y-S Fel BAT dee] sEHA A o

FENFS A A A shshe Asd

>
Me
A
o
23
0001:%
o,
K

o FEsle] odel MRk 3F A A%EE ¥

T e ZleE Halrth
References

[1] Gyeong Dae Ha, “Half of the people

experienced depression and anxiety due to

45



KNOM Review 21-02 Vol.24 No.02

COVID-19---The biggest reason is poor sleep
quality”, medigatenews, 2021.7.29.

[2] Richard S. Lazarus, “Stress and Emotion : A
New  Synthesis,” New York, Springer
Publishing Company, pp.35-40, 2006.

[3] Aejin Lee, Jiwon Chun, Suhwa Yu, Yoonhee
Kim, “An Integrated Stress Analysis System
using Facial and Voice Sentiment,” Annual
Conference of KIPS 2021, Vol28, No.2,
Yeosu, Korea, 2021, pp.9-12.

[4] H. Gao, A. Yiice and J. Thiran, “Detecting
emotional stress from facial expressions for
driving safety,” 2014 [EEE International
Conference on Image Processing (ICIP), Paris,
France, pp.2-4, 2014.

[5] Daudelin-Peltier, C., Forget, H., Blais, C. et al,
“The effect of acute social stress on the
recognition of facial expression of emotions,”
Sci Rep 7, 2017.

[6] Sun Ju Sohn, Mi Sook Park, Jieun Park, Jin
Hun Sohn, “Korean Emotion Vocabulary:
Extraction and Categorization of Feeling
Words,” Science of Emotion & Sensibility,
15(1), pp.105-120, 2012.

[7] Verduyn, P., Lavrijsen, S., “Which emotions last
longest and why: The role of event importance
and rumination,” Motiv Emot 39, pp.119 - 127,
2015.

[8] Rehman, Saqib & Hamza, Muhammad &
Anum, Leena & Zaid, Farah & Khan, Ahmed
hussain & Farooq, Zahida, “What if it is too
negative?  Managing emotions in  the
organization,” Management Science Letters,
pp-1489-1498, 2021.

[9] KNU Sentiment Dictionary
https://github.com/park1200656/KnuSentiLex

[10] Gensim, Word2Vec
https://radimrehurek.com/gensim/

[11] FaceAPI, Microsoft Azure
https://www.azure.microsoft.com/en-us/services/
cognitive-services/face/

[12] Eui Hwan Han, Hyung Tai Cha, "A Study of
Emotional Dimension for Mixed Feelings,.”
Science of Emotion & Sensibility, Vol.16, No.4,
pp 469-480, 2013

46

[13] B. Kim, S. Ryu, H. Oh, Y. Jeong, S. Kim and
Y. Kim, “A Design of a Sentiment Analysis
System using Data Similarity among SNS Big
Data”, Proc. of the KIISE Korea Computer
Congress 2019, pp. 1581-1583, 2019. (in
Korean)

[14] Google Cloud®] Speech-to-Text(STT) API
https:f/cloud.google.com/speech-to-text?hl=ko
[15] Morpheme KOMORAN
https://github.com/shineware/KOMORAN
[16] Hee-Won Shin, So-Jeong Lee, Gyu-Jin Son,
Hye-Rin Kim, Seo-Hyun Gwak, Yeong-Min
Kim, Yoonhee Kin, “A Design of Reliability
Analysis System for Review Videos using the

analyzer

Integrated Analysis of Verbal and Nonverbal
Sentiment,” 7The KIPS Fall Conference 2020,
Vol.27, No.2, pp.515-518, 2020.

[17] Yu-Jin Jeong, Eun Kyung Kim, “The Influence
of Stress and Role Conflict on Quality of Life
among Graduate Students in Nursing,” 7he
Korean Society of Stress Medicine STRESS,
Vol.27, No.4, pp365~373, Dec. 2019.

[18]https://www.youtube.com/watch?v=woBQb-wJr8
0&list=PLVh3TMOBOWtnOTY SjIPcyY7VSahjC
gnXy

[19]https://www.youtube.com/watch?v=KspmOGshF3
A

[20]https://www.youtube.com/watch?v=KspmOGshF3
A

[21]https://www.youtube.com/watch?v=16FxsZ24mkg

[22]https://www.youtube.com/watch?v=ea54mKRD2
Ks

[23]https://www.youtube.com/watch?v=GxI3bbysXrc

% = & ( Su-hwa Yu )
20199 39 ~3A : ez}
Lol A RS o e Rl 2

344

[t

y, e
i

by




A X & ( Jiwon Chun )

0| O &l ( Aejin Lee )
20191

-
skl

20181 34 ~&A) : Szl
g AFe| et} b

<ol AL P4l

Z & &l ( Yoonhee Kim )
1991 &g oz} &t
7 EEHD.

FJ
N
>~
11

19961  Syracuse University
Akt 24D,
20001  Syracuse University
ALkt 2910,
1991~ 1994 gH=3iAkE
Al T4l 74
20001 ~20019 Rochester Institute of Technology

AT FE) s,

39 ~&A i 2001 ~ 20163 FrolAbstal AHFE S L
Attt sl -

20179 ~ &z SHogzjEtn Lz EYe|EE W

o> waleld, dHlol¥ -
<AEel ZERE A, HEEEs Ao, 2

e=gebee el

41



