"m Check for updates

shEiEste
20244 683 2% 100~139% ‘
https://doi.org/10.20879/kjjcs.2024.68.2.003 .

http://www.comm.or.kr

Al & SadlM = =gfjo[de| =S 7| =4

HIM EgiAZ{(Vision Transformer) & &2st Z3 o|o|X| 2535 £5

7

0I2% Zsicietm ojclofstn} BAE
0I5 Zslcyetm o|clofetnt ms

Analyzing Violence Framing Mechanisms in Protest News Videos***
Classifying Violent Images using Vision Transformer
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Protests are acts in which citizens exercise their basic rights. However, citizen rallies opposing
government policies or labor strikes demanding wage increases are often suppressed as illegal and
portrayed negatively by the media. Journalism research challenges the media's reporting techniques,
known as the 'protest paradigm’, by pointing out that protests are frequently described as
disturbances and confrontations. Most studies about pretest news have focused on textual analysis,
with little in-depth analysis on news videos. In this regard, this study examined the video editing
strategies used to frame violence in broadcast news coverage of protests. Specifically, editing
strategies that emphasize violence in videos can be discussed from two perspectives: the location and
duration of violence-related shots. From the first standpoint, it is expected that violence-related scenes
will be put early in the news story to attract viewers' attention. From the second perspective, it is
predicted that violence scenes are expected to be edited in such a way that the number of brief shots
is maximized in order to enhance tension and capture viewers' attention. As a result, it is reasonable
to expect that shots involving violence will be brief. To verify these hypotheses, this study developed a
classifier to determine the presence of violence in images based on the Vision Transformer (ViT). The

* This work was supported by the Ministry of Education of the Republic of Korea and the National
Research Foundation of Korea(¢] =2 20221 tishila wse} shadtaeke] 2| 9s ol 8 A
<) (INRF-2022S1A5C2A03093660) .

o] W 2 T A o] ANIREA A e

*** dalvitt @gmail.com

sk ko

jonghhhh@khu.ac.kr, corresponding author

100 $H=E0IEEE 687 2% (20244 43)


https://crossmark.crossref.org/dialog/?doi=10.20879/kjjcs.2024.68.2.003&domain=https://journal.comm.or.kr/&uri_scheme=http:&cm_version=v1.5

researchers fine-tuned the publicly available vit-large-patch16-224 model on Hugging Face by
replacing the output dass into violent/non-violent categories. The dassifier achieved high levels of
accuracy (97.12%) and F1 score. Subsequently, the researchers collected 335 news videos (from 9
broadcasters) on "Labor Day protests" from Naver News between 2003 and 2023. From these,
13,156 keyframes were identified as violent or non-violent using the developed violence classifier. The
results showed that more violent scenes were observed in keyframes located in the early parts of the
news story, and more violent scenes were observed in keyframes with shorter durations. Moreover,
there was a significant interaction effect between the location and duration of keyframes. This
indicates that media emphasizing violent scenes tend to place such scenes at the beginning of the
video and employ various similar shots for rapid editing. This editing strategy may be designed to
capture the audience's attention by highlighting the deviance news value. The protest paradigm in
media coverage of protests includes not only riot and confrontation frames but also discussion frame.
Korean media, mindful of viewer ratings, tends to use violent frames including riots and
confrontations. Moving forward, it is essential for the media to focus on the themes of protests as
socially significant issues and to facilitate the exchange of opinions among societal members through
discussion frames.
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H|7} F23] X*%E] ] o= 7§—°r7} B}, - A HWOF /‘]‘ﬂ 3t ¢
o]F Y Lyl ARl A o® v A
FrHolsld-f+e71, 20135 YUE, 2009; AU, 2015). AES] Al9fel tisk
‘A9 T (Protest paradigm) 0= Adels Aol <J8] =9 SIth(Arpan et al.,
2006: Brasted, 2005: McLeod & Hertog, 1992: Mourdo, Brown, & Sylvie, 2021).
Al el o] A9 dellA ofd S AdEisial o9 A BAFsR-el FAE FHA)
B s oujgitt. of7jell= A9 ek dow A oix|, 2~HHE, EE Ty Y
s°] AT Harlow & Bachmann, 2023). A= o] 7k F27} eds]= 53
2| Ze|glo] 71 WisehA ARSIk Holtt. ofdd Al§] sfejuqlel] ] A& Hisold= Al
9 FAH) A Tk ARSIA =Eevh ATl F% 9 ARt FEo] Ednt
(Brasted, 2005). 5% (Gruber, 2023)% 1980t o} Al9] H= ATES HAgE),
TR el ofof 22 3] Al9] siEitiele] VRS SIgH.
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9 ol A8¥)3 gl Aotk (Shoemaker & Cohen, 2006: Shoemaker, Danielian,
& Brendlinger, 1991). Abgo] Z&3} 262 Uebo)] B4 o2 B 312 A QlF=s

H HsE Al 714kl sk (Shoemaker & Cohen, 2006). o] Al9]e] Ze4del 5
& ke e ol Y oA AR Eo] 2 Uer| wjitoltt. ol gk {£A9A glo]
A AolM= F T AR A8o] Han, i) 7Pt ol #ee nfo R
Aok AlREL 2R FellA ARES A Hd8H(Berkowitz, 1992 Mcleod & Hertog,
1992). FAE o=, A9l @l W 712ks vk ARES: oFFaL A9 WS el HAE
o7} e Eﬂoﬂﬁ} A9 WHg-e] ofellE Toke AR FE8] SHah] offHuk ofd st
oM 71xk= £ g9ie} o] AL S F ASA 845 TR A TKE 4
afal, ol #efo] A&E= ol

TIERF AFATES ABo] AfIRlN Y ZHols AMSlaL 29 B RS T
3, AleIdE WAE] B Fdo® HARIL S HolRtHHeS, 20160 o3t a1,
2013; 9%sE, 2009: &3 UR27, 2015). diF-Ee] ARlxle 7A)
SR, Z|Sdel] thgk FAjo] ol At whi, Al9] o el thek AR o] A
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7] ok} ] Az Qe APIRIIA] S2PA ol 1A HkE-S st AollA] o
2= g~eEXNT 738 J8kS vzt Rodriguez & Dimitrova, 2011: Wischmann, 1987).

14 Z5 FHS o DA TR A9 EES] AlE sk
of P o] d Aot} i oA g BI-ERRE] FEl8) 564 S TAe At

L= olfolth(Arpan et al., 2006).

o]o} 7o o] HES 197 faf] B A7e Bl Al o s ARS el
22 A B8 AAIgL) SRIE] oju)r] 58 Held d9] Vision Transformers vl
o7 ZH/M|EY A VIS /e w4 488t ot Al Eluet dEe] Al9IE
T QoA £ el tigk dR Al AAE B o] A7) ] ARlelA Al$]
& R o] FAIES SRIskar, JPAAE =osks A7) HE 7] skt

2. O|2H Bid

) YIE HE0M ‘ARl THRACI 1t Z24M
=2 vl Bbsh= TRk AR FAslaL HEgi) o)= sl 7|xEe] A= ARS 4G}
AT A 84S AdEH o E HAfslal, 9AES skl AR E IE w7 AKE 2Mde
. 7RSS oW 71l wiek o] 2 ] 22 A9t v e 2Bt 2l(Chan & Lee,
1984)+= 71AFeo] Tl tVddl ARG AAS ek 482 doldah4 AlAlRHmetaphysical
world-view) S 7FaL Qltkar Avgai, o5 Ade]2-E sfril(ournalistic paradigms) ©]
g e® Avlgict. Adelss gleju]le: 7SR slola AR KIS kel TRt
S el wet ?” SIS HECE o]9h e R4 FeA FARE Tjolelel wlite] 7
TS Adels el sl A-SshaL ARl olgAke] 7|l Feleks 7TXEE ofwAl ¢
ATl Slolet. Ade]E sfietilo] gISIEd, 71AFES: &R vt AR} ARk Alelow
B2 RS ekl 583 945 Ashs AlS AR FaliekA] 38 Floltt. ofF zlets)
H, AdelE siefuelS 7)akEe] Al Sd Akdel] oiel] 84191 FHA Hafet 18- 7Fe st
sixel WIS Al “apdA] E3k o] dABHroutinizing the unexpected)’(Tuchman,
1973, p. 110)°l] &A= Alo|ct.
ofefdt ArE AR} 71AL JiQ1e] o)ies} TS o] v dalls} 9hge] e
Weths noislehy] s} Feeh Ao, srrele 2l=(Shoemaker &

e 2

rr

o

104 S=01EStE 683 2% (20244 48)



Reese, 1996) < 72~ EI=2] Aol Gaks wIxl= lo= 791, #3), wve] 24|, 24
S 713, olulER79] 57HAE ARKITE o] SRIE2 SAM 0% FEH, 71} 7iQ1e]
&2 71 weksi TR 8Q1E ofdl] Ao gt g TRtk dls B, A Al
tigk BEollA] 7R} AiRle] Al9ItiZ deks b R W Il 2 sEesivtar &AL
uf i1} AF9le] o] Qgle] 2FEEl HE HieE WMEAZITE AR S T ARdolA A
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Al9] i FA R o= A19] Fefekd(protest paradigm) o] itk HEER=S} Sl E
TI(McLeod & Hertog, 1992)+= "¢&o] A4 A9l (protest) AFAS FAH =sh= d/)s}
¥ AdE]zg sfejrelelztar Aoehrh(260%). o= 7IAE AlStE -JXHLGL o whEe
gl Feo] glom, AFte olo] whE e} 7429 Jhdto] o A|aL QLS AR ©f
ol A Hehe Alflell disitE 75 1302 o9 olopr|& M dsliol & tigh 9
A2 Hefo] A A Etks ZloltkBerkowitz, 1992). A=, A9l sieitigle: o] A9
ARTE TR oA, Z1A7E AlokE ARk AH Sl A91E i g ek E
o= XA ARS EE(mental catalogue)Q! Alo|tHBerkowitz, 1992 McLeod &
Hertog, 1992).

fle] A9l =i S rasket A Sk g9t wiErkHarlow &
Bachmann, 2023)2 od%ﬂ A9 Fefriqlel AFse] 47F4] Z#|9le] ARgO R vhEdTiaL B
ek A, s e (riot frame)S AlSlollM BT A5, 9, £ SE 55 tREh
oS Eall AlSIthe] WA AAS sk, Alflel BAde Axdth =4, tiA Zedd
(confrontation frame)elxt= Al9] F7EAE} 7ol AN Gt Afo]o] F-=o)u Bhth&o]
CRARIY 234 o] vehtA] grjele oldll Fohs 25 0] otEe] BARA A, 29
ElE ZelY(spectacle frame)oli= A9Ie] ol 2219), sz, whe- & tiee] w4
& 1= S| vtk A9 ARS Eeistelal A SHE sl AAte] S
A=) A, B2 g (debate frame) oA A1919] v,
A=) SPEE AEtt Al Al digk EES fieskal s Ak AVlE
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o] 7kl FE el o] Ze kS Ao Al9) BN 7P S SR olE
S A9l HEES E93Hdelegitimization), FH3Hmarginalization), <fvla}
(demonization)3h= &35 22 4= AIthMcLeod & Hertog, 1992). E%3k= A9 7127}
et AAE AR edakor FokEe] #Agh Sgo] Wl AFErhes M sk e
o7 o]t FHISh= A9 FojrtEe] duk AR} T Aol Efsh o]59] oAk o
ok AlF1e] 5 o2} FHolA Qlral k= 9ol UeRdT) ofmlshi= Al9] HefalEe]
aRr s ol 1A EAlE Fg4Q1 BARE HEshes o8 HioA ) B}
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ot m=gk A9 R g dellx] B g S U (2015) 2 ]
£ dDH P5S she waiAk ok A A ehs ek L AP o thEtkal v
o} 53] AR i A9 el disiale v A1, 3] B4, A B4,
3 5] TS T FHAS ks HEE FHIkar Bk A2 Al9lell tigk &
24 A4 BARs AR Qe Al wsjolgtars & = glvk @R (Hallin, 1986)° W=
W, 1960~19701d) MY Al9] HES BAek Aol Al9ldls 2A slarle, 42 W
AR BARICHL Sttt el UERd A9 didlE dg 91 glan, Al9le] okt
o|2 QI3 wal} F& tFHTR= Holtl ole] Alglel| tiat wldA Fg4 e 19601t
uls Sl HE Aol gk vPAAISI(Gitlin, 1980)9F AAF W] o 25
(Gamson & Modigliani, 1989)2] 7-5-ollx = #2sic)
TR, RS Al9lelA] FeH Ao off FEE L] Aol ARA A A
el thall 71 AAek AAE o8k B4 BlES 7HAAL Qlo, oy T 5] 42
19}s = AREeth= Ao QItHg8-S, 1987). 7 Sl 7|
#o] 98 At SEa(dE B9, oAk 1EFE At AES FAHeE B

o) B A 7L ke A e wheiel( e, 2001). ey dEe] Bt



= &Aoo olajdtt AR, 98K Ohman, 2000)¢] 33 7Fs Fdl(fear activation
)

model)& ¢I7to] -3 BHA 27} 3] (fear detection perceptional system)Z 7FA|aL §l.o.

H
o,
=2,
1o,
%
o
feiei)
ot
>
i

threatening feature)oll S8g 5215 H]IvkaL 3.

o ofotjole] 2l A&8kA} Frrlo]A(Shoemaker)= X3HIElst] AW wigko.
2 77271 2% (newsworthiness model)& A K Shoemaker, 1996: Shoemaker
Cohen, 2006: Shoemaker et al., 1991). I7]ollx] Ab9] F2rpx] et 7 d
(deviance) 7} A1514 F-24(social significance) 02 ZA| FHEHTh dEAIS A5 A
7] egor kg AXE AR TPel] ofStuhs ARG A vehdth ALglA FeAd
g ARBJelA A Ee] B8 A 0 R TREIAL QIAEkE ARtel] A ol FvEE A
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= 22 %L?L NS (1994) = T\/Ql 2he- SPHS e uf Akl EqiellA tehA
Alell FHel5e] APt} Aol Slo] 714S AlStah= Zlo] ol Tasfrial Fgeich

sha A oxe] Eaks E8Ake] QAH AdrAE BlM R frefvlahA] Ve 21l

B} #874(2008) ZFa¥Hprimacy effect, Asch, 1946)% Z2/faiH, 9] %
Hhgol ujx|E shHo] gake] 7ot Tk of3del] ek S XL e gl A
= AR FEES Eol7] Sl A=A o[RS i Ziol] wixlshs 3k 131 Slck
(FRA, 2005). olA¢ A=4] shre] Zuket x| deke: Fwst T3 5 Bk ek
olr|z|7} & 7]eHrh= 7 (Newhagen, 1998) F-4% o[n|x|2] 4]le] Q1] Aj¢le] wije-&
7048 $4 gro) 84 2l Herthe A(Newhagen & Reeves, 1992)0141 AHAL
Ut Al Eapoletar & = ik

of
8}

ojff

Sz AJole] AIEA 1HA dre] Adalglolelat HETHZettl, 2016). J;iq AR SIS
R 4} 49 PP 0] Lrhn @ % gt MEAL 7 RS ARl Bl5L Age
B o e} Algle] WEg e, W AUSE Alle] Wv) Zleka 2

(Zettl, 2016). H(Hallin, 1992) 1968W35-H 198817k vl tigs A =l 72|
A B AREEIOlE2) 7} 4320014 922 ZFojE3lrk Utk olol g 110 i 2k)

cut)«] ol e oln|RjollA] thE ou|x| 2] Agho|th(Zettl, 2016). dlE 51 2719] $x(shot) 2= T4
& 3l F(cut) 02 AR Zlofet. spARE ol2lgh A} 405 AW PR il AS 529 «Mi AR
stet, W) 2747852201 D)2 W 75 =R vlashis g 2 gy A 5 B3, o
Yab 2 el £ 525 2nshs Aold, 71424(2003) o] TR B i) e A o) ARSI}
gt Qe o] ek A S onait). B dell A= Belle] ojmR et s Ure e 1)
tolo] HoR, ogfdh Zlo& X|A] ek A 1o /S S o= Aol AMgE.

2) AR-EHIE=(sound bite)E B QoA frefEl GOl yrollA FrPt Behs AE Hole Als ondht
(Hallin, 1992). ©]%4(1999) = ARE-EHOIES: F7229] 324 Q0] S AAslHA] 1)3-4149 Qe R 2)v]F
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o] 7o) AskshiA 9915 Hal7] 913 7 ARAEe] 2o AR Evo]
7h UERsith= Zlelnt. ol dds) 71%92~(Cummings, 2014)+= shte] w72 e Bxlske
ol Fegh it 2o} 7 oAl 307he]H, Hels A 47E SISkl AR Enle] BT} FolA
= ggo] WL ok SR AR SRR s Qe A o] S7hs ARl

{m
>,
~
1o,
n
it

T2 GRlA 2] AEARte] Fol= RS ] 17220 A TS Ttk ofE
(1999)= AVt 3rke] Al 7220 et S8 AEARTe] 4,357 19959] 9.7 HIa) §143]
opdriar Biglnt. ol 72 AR 719s &3t A9l (artificiality, maniplulation)©]
S7b mobA|aL Qs AR A Blal Aol A e KBSSF SBS 77227} 9] HEA]
off Hal F/delr] E538] B =5 ARSslaL Sl A o= VERITHIAY] 5, 2011). 53],

KBSS} SBSeIA QR el it 4 A%Ate] 2)7) 7,929} 8 4% Ukt ol
QR 7] BRI B Bde] S ASAREE TS HS 5 DS AP s
o] it 5 AL 71 QUER St A4Abe] §A517] STat ol ] o]
tfE02 Holo} 5)7] upolt, ek 7@3(2003)—3— = %4 P 7o) B we

B cpoliz A9l Bl G 2ol 71ZeQl(Eh o] o) e Aviona %
o sejole] 7141 Tl Bkt B, ol 918 Selutel o] 2003 202371
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] =uie] =5 (labor day) A1l thal Bk 172 Qs w4 dhdow A3t el
A9 Q3 AL A AIAIAR] Fof We], Fedrie] vk Sl thE AlelEel el =2
3e 7H Ao gtk 1890 AR 1w AIRIE IF(AIAl e o] |,
1960 A12h, oA (AIAl o1de] ', 19100 A1Rh, ZelI(AIA] deigle] 2, 1981 A2
T HHE R3] AIflET 2 Holl Al AA7bA] olofA|ar IeHAIANA, 2023). HF 1
e A A 16070 ool M 7Id=aL Qlom, s Al9] 319 nl=e] ¢l 2 TS &
7¥efal Itk Heilman, 2023: Mutikani, 2024). o] JIUE% AXHE o2} 56, 9%,
G T TRFEE o] wEAER AJE). oWl AlSlE el AlSE: 2 R VER}
ARHelE S, go] vt s B RS o] wiix] 85 5), YA d
FORE OAE 797 B o ol B AT v ARIE A ofde R e
3k el A9 P B il o] o AI9IE B Sl ARk o] FEE o]
SHHEA] 252 797 Tk ARIIE BolE 7 Sks Flo]
Al B s od2de] FAle B 9bA] At Ade]aEe] Al9] sicile] uket
el & 4= ek oA A=A Al TS Fofshal T8k viE APt e
1= A 9 AReME ek slo® o S¥EthMcLeod & Hertog, 1992). %9 ¢
ARES ol wol AI9IE Fsold tlx] ZeQloR Hdshs #EE dldsl] & 4 Qlrt
(Harlow & Bachmann, 2023).
FolM s Zxsk= A
olef= T 7HA] IAelA = = itk ek, shA AEle AR} ol @ Lol B4
SpA(FY & Ze)D) & s wiRlehs WAl o® olfRItH Zettl, 2016). ellMe] o=
A9 ZE I SpAS AR e & olom s ok shd HiEl] AeE TFsAde] =
& Zolvh FAIF R, G B A9 Fiejtiele] Belel wet 29 spis S8k v
azp ek Zloln, o5 919k Mefo R HA SH(7]1Z|9)) & 7 2] UlellA] Zykio] w
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2 2 ZEQd(olnA] 28 A) 0 s, of e sk ofetar s,

4) &E& Tshs A olnAlE Eeloletar s (s e 2 30709 Eeldlem ), o] 7Tl Wbl
WHE-E S = gl Zeldes 71zegloletar gk 7]zl ol g8t S oz A e
Lok dlell B o ARFATH (RS- 3-8- A1, 2022). WS ATl Wix)el: %103(2021)
el 71zelS T AdniE el oge] BAF Al the] B vl gl 2 el shue] g AEele]
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2 B2 7= =M ojnxpt e Tisio| =2
Z0[ct,

91 7K 13} 25 F9is, 71Zede] SA) Zikelas, 71ze|9de) AR
BETs F94 ouAZL Uehd 7o) =5 AoR a5 ¢ Qi ok 71Zede] £
offf- Sl 7)2zel o] AR oF A[HAIRE Afelel] Ao 2kE B e 4 9lES AR
TAHOR, F]3ze|Yo] Zukel] $IR[laL A& Rte] Fe: Aol FE olwX7E vehd TS
ol 7V == AeR diSs) & ¢ vk o) widsl M 3 AE

oI 71 3(ZHIY IR X XEBARZD. 71=2{Ilo] fixlet XESARZF Alojol| 25212 Znpt Lt
Bt Z0[ct. TAiEez, 2ol fIR[sI XESARIO]
B2 7 =2l Z= ojojxpt el T fs4ol =

S Zofck

4. o7 g

7 =i 1E
e, el Algloll tigh WS e B4 e ARl vid 5 1Y A%
2 Uehhs Sulie] et Alffell tigh B, A7k 9 91Ee] Al9] B el o H &
HE 7187EE = ek of7lelMz o] i, el thak 3y, ElolE s 7122
T8 Wle] =7 ol thef Arg et

e

1) 0|0JX] &7/0IM Vision Transformer(ViT)2| &8

2 AgelA desgt Hed RS QoM 358 7129 onAES FYd niEEoR
Fote Zlolth o) oMAE vg HSFEMIA Eok 7kl oA EF(image
classification) l 3l9sk= A o2 542 = CNN(Convolutional Neural Network)<
Hpo® ofg] 7HA| el Als Eﬁiﬁ}. AT Fxsl ool gk g S AlEet

CHEEE: B, 2022: 294 2022 w99, 2021: HaA 5, 2020; Y7152, 2023a,
2023b: Dosovitskiy et al., 2020; Joo & Steinert-Threlkeld, 2022: Park & Kim,

Al2| A SeolM Z2 Zejolo| AE JIH 24 113



2022: Steiner et al., 2021).

94, 2012 AlexNete] o]n]#] 25+ tiS|(ILSVRC, TmageNet Large-Scale Visual
Recognition Challenge)oll YR} CNN 7|9 #5771 7o) tigslol] Pl ojojr it
T & 59 VGGNet 7} thekst IS 483 GoogleNet(Inception) o] 57d3rt. 20154
)] 57 i8] (ILSVRO) oA $<53F ResNet-> 9] Hlo[ElE it 58 AUdwo] E=d)
AH teh= 23] AA(skip connection)s F3 2> s HATFIIMh tho®

O

DenseNet< 5 oib Z3} oZs)= 9% <Z(dense connection)S =18,

EfficientNet+ HIESA Zle](depth), FH F(width), oW]#] sld=(resolution) oA ]
A5 Foisielr]E o)

20213 ¥t % Vision Transformer (Vi T2 Apdo) Aol AMEEY Hey el

TransformerE oJ7|#] £-7ol AME-S] ¥ d% A Dosovitskiy et al., 2020). oJu]#] &

FollA A2 mgle] EdE CNN @A 2(backbone) §1°] F des Hel Zloltk

AAl ofe] WA doleAlelA VIT Age] Edo] 93t Ades 7153l ltt

(https://paperswithcode.com/task/image-classification, Chen, Hsieh, & Cong,
2021; Smirnov, 2022).
ViToll M= &jAojz]g]oll A AFgsPel BERT(Bidirectional Encoder Representations

from Transformers) %= Transformer®] Encoder 7-%2} attention W UES F45FA

A, omA] 4 wAlel] WskE oItk Foidl owAE iR (patch) = WAL AR HiA|
3l Apedofe] Al HlolEjAH whEe] jEaks sloltk olE Eof, /el 7 Zld (oA
< F(assault), %= (robbery), BlZ# (non-violence) 2] el (class) = w-7F3HtaL
&K Rendon-Segador, Alvarez-Garcia, Salazar-Gonzalez, & Tommas, 2023,
(Figure 1) 32, ViTolAe T3] Zede 16x16(FA) =719 2R sfjx|2 vrt) 13
iz o] S Edl 97ie FA7F AR, 7 91X transformer 7k ARESRE 768211€]
B ATt shte] ofr|x)7E 9(SHR) XT68(HE]) 2h¢le] Al FelE Yyl Ao
Uk BERT €8 #j<do] Aejelr gk 27do] ofe] 7] B0 vhylaL, 7 E20] 768 21419
AR AVEEE WA fARI Al diofE = Wgk o= S Vel SE
gk B2} 93] ARE e |y} I ViT 2ol oJ=Ht). ViTis BERTS: fARE A2
AR s, HElE= AzojRld, I At b oA So] TIFETHIH] 0E8F

). o] WA TS vigow 7} sjxlel Aut o JMQ} RS BN
olelA|2] S0 54 TA, oleldt Pui A= RS AR Aelslvd, EA

114 =123 687 2% (20244 43)



o] 7kl FukE Sl Julo|EFT) of2fgh Slss flalMs B it whAl (1]
S D)ol 7 A9 ebd AAE T GeLU &3t 35 X3she s HAEE(MLP)©|
77 (classifier) = F7Fet). of7]ellA Skl S4& 7IWko® o[wA|E Mol H4d S
2o wigstA vy AFAES olFA wEolRI(AREsE) VIT Rds sAuo)l~
(https://huggingface.co/) 9 & oplo]BollA] thm =gt ¥ KEle] HF gl - &
Aol A3kt EHAEE(multilayer perceptron, MLP)
& F7kks WA o ARIRte] RIS /e 4 Sl

®
’
ﬂ'l
o,
>.

Input frames

Class TransforEr;scrkEncuder
Assault
Robbery !
! MLP
Classifier |
T J Normalization
Optical
Fi ;
ow S Transformer Encoder =
; L A i ! A 24 K Attention
Position —o'fl 1M 2 M s MsMs M6 H7HsH 9 e
Embedding : i e s l—'—‘
Learning Projection of Flattened Patches Mormelizabicn

BEE  ==ssEsEsEEs |
--- Embeddedlzatmes_

Splitinto 16x16 size patches

Figure 1. The structure of Vision Transformer (Renddn-Segador et al, 2023, p. 323)

2) O[O|X] 2F0l|lAM Z={0f| CHet HO|

oAE F3} njEH o LSl Folo] eI g eyt d asitt. AR
(World Health Organization, WHO)= %S 7iRlelu} etel] tisl] Sj=4 o= Fe4 3
S ARl s, AP, AlelH vlel 52 e 1 The o] = A9IE Aefetar AR

ofd Aol WPt Wi FHolo Rl s 91 ARle®m AR8sP] ofHth
(Constantin et al., 2020). o] Xt} 741481 2=of] thgh Aeoj== vlE SejA| of= Izt 3

3
#1(Chen, Hsu, Wang, & Su, 2011), =gt} o] Qld4ee} #AIgle] Mol Eshe H

Tt

(Bermejo Nievas, Deniz Suarez, Bueno Garcia, & Sukthankar, 2011), %5 7FAaL
AFsAY AA= A FJallE dsls 89l(Giannakopoulos, Makris, Kosmopoulos,
Perantonis, & Theodoridis, 2010), FL-5-3-43 Fo] X3=o] w27 zlef== gH
(Gong, Wang, Jiang, Huang, & Gao, 2008) 5] 3itt. m|tjo] Zel=e] 2 75 93

A9l 2 SollM Z2 =ejoje| A I 24 115



=4 AFEA] MediaEval Benchmarking Initiative for Multimedia Evaluation®lX&=
22 2 2% 34 (Violent Scenes Detection task)E Ad4sla Held =ds: 7pagict
(http://www.multimediaeval.org/mediaeval 2013/violence2013/). oJ7]olA E5|o]E]
= F(blood), AFsAF F4(car chase), A2l wgl= &/ F71(cold arms), A&
(fights), sHl(fire), Z71(firearms), ZH|&l(gore), i‘d‘(exploswns) %/d(gunshots),
v (screams) & 107K FE~2 550cHlonescu, Schlitter, Mironica, & Schedl,
2013).

ole} -2 Fo|| thgh oot i A= EelA St AAA wsizt HestA vk
L= ofulxjolA] 2 2Fget Zlo g Bt} BAlE o]rr} ol re] Zeo] Tkl 2o v]
to] FelzollA gol vfehh, 9] EFEe FAEA etk 3lolt) flolM AXE 1071

Fe] Fols BRE U5 QS Gall] A58 Ao, ¥ T hgel B FAel 4
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o) %44
& ASEH TP S99} M BY So) TP o} T, TeH Fuole vl
=]

JIEE0] 7KRH SIXIs 344 s HolFal 744 3148 Aojof gt} 5 tiAl=
W S LR, 3)9} 77 )7E sk = Qi) of7)e) QIFte] ol 1iEelu V1 T ¢
9 FeHon LRHnh w3l A% o] AR wEal SEo|ng JhHe} E9 A
7} ThesiA|aL, APgAF B 7] 915k w2 7o) kL),
2 AT 9] i T Zlg g 7S AEe] Al9] Re] wigtellA] AftAdstar
A Fk oA AE2 AR FE, tiA], 2HEHE, BE T 7P ZedEs T AR
thal AX G Harlow & Bachmann, 2023). ©] 7kt 39 o] vepd 7Fs4de 5
oA zg]loletar & ¢ Qirk AAA FE, Welet o, Vs gk, AASH A% To% 7
el Fs ZHdaxle 91 a4 5(2023) 9] 71 7R ABls 53 Blo s drdr)
.tz ol M= AR 323} milg- 7hte] AR S vio s & Aoltk of7]
oM #EEE Fee tAlE o] LAY kel Mol At HW, A9 sEel=

wieob S5 50 FgA sliRlo] vekd Zlofuk. thAZ} skl o] Al Asdst Al 13y

fl
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s, ek a4 e (ue]r], A7), SFEr] 5)o] vk i gltk o & kel & A

WL A19) B ojulxol| A ZH B V1o ATA4 e (wE]r), 2], 9% ) Ak

g 3l AVIE I ARG AF ARIE 7

Hi AR B 5/MIE AN, T ZEele F2 o)k nlaa] A3k ko] 371 71l
] SJe)

g Ao, x| 2| F 97} Wl ofjt Ho] 27pA] Vel HAlE Ao
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3) shSHIOlERt BR7| sk5

TR0 & 971 39 o s SR 7l 7129] 37hE ShatioleE AuRrgitt. Sk
o]E}E Al#5h= Roboflow(https://universe.roboflow.com/), Kaggle(https://www.kag
gle.com/), Papers With Code(https://paperswithcode.com/) ‘5ol ¥ sHlolH S
AAE A3} Dinesh Narianir®] Violence&not_violence Computer Vision Project= #|
T dolHE A7 12 gtk https://universe. roboflow.com/dinesh-nariani-rmnpr
/violence-not_violence-ziv7b). Br—A5—371el AR&E on|x] <=7} vle]EiAl 271 §HA =
5 39,99271%, v dlofelel] Hia) vl Bek7] wirolth. t% 8.8k A1 off= o] HiolH
7F 2 A7 O ARG Al T 2 V)RS S5 Uk onRE Eskslar /llem,
H]2Z2] ool A te vheket 9], A, s AL IS] wiEelt). (Appendix 1)+ o] H
oJejel] 3kl L on|x|g} B|& ojulx] AlElE HolFaL Qirt,

AL 9] slsulolElE 2830 Vision Transformer (VIiT) ARy Bdg nigos
98 vit-large-patch16-224% 317 #|o]~(https: //huggingfac
e.co/google/vit-large-patch16-224) oA 44| 7F4& 4= Qle}. 31730 20] Adrgo] w=m,
o] Rl TmageNet-21k (1,400%F o]w] =], 21,8437 Zi2~) wlolefilellr] 224 x 224 sV
2 ARdElsgion], o%- ImageNet 2012(100%F o]wlA], 1,0007] Zeflzs) dlofeAlofA] 22
Ve mAEA (fine-tuning) ¥ Alo|th. webA o] Relejd= shte] o[wA|7}1 16 x 16
719] %] 196(224 x 224%F 16 x 16°= Uk gh) 7= w3k}, Bk o] REle Targe
of &ola giAg 768%kdo] ofel 10244F19] WEE AR} A= oA 196(3A])
x 1024(9E] 2h) o] Al HloTB 2 AlHdsh et o] VIT B A AEsis SeUs
E20] 1024 AF1e] HEZL o] X|8] EAS thiEshs gho] Hvk 2 RIS 24 Hapel] et
o] o] % WAl 9Ji= MLP(MultiLayer Perceptron)?] 255 Felos 27)(Z3/n)1&

2= g A2 S0 wAlFH oS Sl S B2 glo] 24k ME = wek 1, 4
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ZEWMX FpE AX FE/mEY S 43 958 s 245l

olojx] Izl 2AE wdle] Blrs 9lal S FHIgk Dinesh Narianire] tlolHE
F&(train), As-&(validation), H7}-(test)ol Wk 70%:15%:15% Hl&= FA91=2
gk ZF el &3 % owA] = Zh2F 27,9940, 5,99871, 600070S3Et. oWl =
7](image size) & AHEs Tdlof A AREHE 224 x 224 (pixels) 2 AR} skt 7gol| A
e 25 (hyper-parameter) 5104 27719 A=S Hlul A 7 =2 4
= 271& 3558 (learning rate) 0.00005, x| =7](batch size) 32, ol*E=
(epoch) 20(dz 5002 AAH oL} early stopping A8%) o)t & 7|9 Hdw
(accuracy)$F F1 3+ B 97.12%% AR & 558 71230t} o] apgoA B dgrx

£ glolA 3714 transformers, torch, torchvision, timm, sklearn 5= AF&-3ic}

¥

r1r

O_u

i

4) HOIE &t 7= F=

9 A7HE ASE Slel] B A7 dlolH ol =gl AT E VIR $9deE &
el S A g ok widels Adst 33H(KBS, MBC, SBS), 38
(JTBC, TVZA, A, MBN) 43, 72 EA4(YTIN, A3H72TV) 23 5 W5AF 9322
2 AR 5 7170 1A WA 7Rke R g, #F 2003d~202310 02 eI
AL sopie] 54 258 w71%2] seleniume AFES) 4 Ank= UER RS 7)Ae) 4)
ol url#} 73 AE.(n]tle], W, Al )& TR ololA A Z)Ake] vlolH wrl® A
&3f s G @A A1, o] W ZF AT g VIEHA Holl SAEE 9
I AHE 283 ol vile theE=gr). of A Azlo] A el sol s=
TR olF " 7IeE TRl T AllAE AskL, i 2lEE @4o] ofd
A7t digel sid s 5o G AR HRE 7Rt AdEE o] fi= o] frgo] =l
T7220] ¢F 67%% AFAIehs ARAQ] WS @2jolehs A(Wl- 39124, 2009) 3 & 9+ 2
T s Gitel] 483 aidialr] SlelrSint. o] IEE A1A e Ale] vk T
335710] 4] Ophosz AH(Table 1) %),

Theo = 702 7|Ake] oz iE 71Zedd (keyframe) & T2 712Zed] =
Tolt}. oyl A=E Tl B 7)Y 339 ’M (7= I
A x A2 A —’F x APRGB) = WSk, o] 7k o] = Hw=o] WMaly} vkl 7]z
o= FZ3A] Aok . AT B2 YFORFE 30%, 35%, 40%°] WekES 4
B8 &R 712 S vius] Botet WEPD E4 ko] w A, 40% Waks

2,
2
[l
Ans
ek
>
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rlo
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o o)l WMol 5 el WS W ghel do] o Tel) WA el 40%8 ¥ )
QS S WAele). of AL Fal w54 9] Bl oy 7)zee 13,156

W7} F=ZHCH(Table 1) 35%).

Table 1. Number of Video Vews Items and Keyframes Extracted by Media

ojciol & ojciof I = =R

KBS 46 2,406 52.30
Rl MBC 38 1,723 45.34
SBS 37 1,500 40.54
JTBC 19 1,000 52.63
VBN 10 315 31.50

Sy
TVEM 15 761 50.73
*HEA 5 130 26.00
- YTN 114 4,204 36.88
e AEATV 51 1,117 21.90
A 335 13,166 39.27

theow ?i?- e 7H%‘?‘5P J‘?—:" T 1 *F&oH THE BE 7|Zes FHenEEow &
Folck A 13,156702) 71281 7Rt 2,82670(21.48%)7F FH o= Fi3lew, 10,330
7W(78.52%) 7} vHIF= 0w ERgth. FHoR BFE 7|ZdS floll AARE F2 FEdEE
AR (Figure 2)9F 28 Alellrh ). ko] AlIES Fads ARy w4 54
A 3E o] FReAE AL 22 GAAG A o] SRS ARl A SOl YERS.
o, ol el o] fiolls T2 L] AlI9g) sl S &
ok V)% 9K Sl 92 A9l A BAS B ) XSl AEA) 2
AE sl Ao Bagon A AE §8L AU}t E2E WA TEE 9

A= oA vERdth, miEo R A ke el A9 dixlska ARl 24dal
Mg ol AL Zg o] AlSft) Sollx] Al9] Z7HARE dAdiehs el vty vhd, B
HoR i 7|zedelE (Figure 3)3 28 Akl o] VeRdth ¢4, B2 ks
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kel 2 ste] HA) LA e

s A9 ehdch, 0, A9 B, 4, ARl) el e

ATHN 8S
3f2) 2|A 5. S0JH|SXIE 0] HRIE
SBS (2023.05.02.) st HX| 1 £|2EL JTBC (2015.05.02.) ‘MigE Zis[ gl 2=
A S5--708] IR 42 ol
Ao} st
YTN (2018.05.06.) ‘THEZ wersicH” SBS (2016.05.03.) %, ==& o} 33 Ast
BAOF Z2IA T AJ9| e
AJ|E I
SBS (2016.05.03.) %, ==& ot 3 st | TVZM (2016.05.05.) (s ) =5X "2
S-SR 8% AlI etetel 20f 74 12 P2t
AL AS
JTBC (2019.05.01.) 4=zt FHEE---2l4 | SBS (2016.05.03.) %, ==& o 1R st
19 A, 7004 & 24 AT 8%

120 $=E0IEEE 687 2% (20244 43)



ATH + 14,
=ME, FEE 5y

SBS (2009.05.02.) A 3M "B H A9l | HEHFATV (2023.05.31.) RIS LA iz
55-700{3 oig Fal- 7k Bas wxol S5

Figure 2. Examples of keyframes classified as violence
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Table 2. Ratio of Violent to Non-Violent Keyframes by News Videos with High-Medium-Low Violence
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Figure 4. Visualization of keyframe duration
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Table 3. Ratio of Violent to Non-violent Keyframes by Location of Keyframe

o] = TH st 4=
T HIE(%) I HIE(%) Viss HIE(%) T HIZ(%)
2 816 24.81 628 19.09 713 21.65 669 20.37
HIE 2473 75.19 2661 80.91 2580 78.35 2616 79.63
A 3289 100 3289 100 3293 100 3285 100
Table 4. Ratio of Violent to Non-violent Keyframes by Duration of Keyframe
RAARH o S &
T HIE(%) T HIE(%) Vi HIZ(%)

£ 926 21.09 884 20.17 1017 23.18
HIE 3460 78.91 3499 79.83 3371 76.82
A 4385 100 4383 100 4388 100

Table 5. Results of Logistic Regression Analysis Prediicting the Presence of Violence Based on the Location
and Duration of Keyframes”)

b se p exp(b)

gt -1.011 0.056 {.001 0.364

x| -0.442 0.098 .001 0.643

RIESARE -6.240 1.681 {.001 0.002

QAR X XSARE 6.883 2.979 0.021 975.333

*2E ¢ = 40.327, df = 3, p{. 001, Nagelkerke R? = 0.005
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Figure 5. Visualization of the interaction effects between the location and duration of keyframes
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Appendix 1. Examples of Training Data Used for Violence Image Classification in This Study
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