siil SNEEEETSC ()
-+ Journal of Digital Contents Society '
* Vol. 20, No. 2, pp. 335-342, Feb. 2019 Check for

A A™RE &AZE eh= ’E2] 0] X2 7[2kst S51oI201E ]

Highlight Detection using Linguistic Features of Real-time Korean
Game Audience Chat
Seung-Hyuk Choi - Sang Jun Park - Jae-Hyun Han - Hyun Ah Lee’

Department of Computer Software Engineering, Kumoh National Institute of Technology, Gumi, 39177, Korea

2 o

HEv|t]o] Zulze] AT FH7L BLHARA G TRl =M A0z Soleto| ES FET Wano] X 9]
22 T A" ol A A ake] AAIZE A o] kel 3 gl on] o] AL Sto]eko] E AHE Fdke] & Huo At B
Ao 5L e AT 2] YETh B mRol e A B AR A AN G Y] EH S B 5] so]ete] =
F2ol] 71013 5 QU Sty A AL M Els}aL, Sholeto| Er} 5 B E YL BE3}o] 7] B2 Bl Stol o] £ ©A 3
312} gk, 5 A 228l o3k Bk A= g2 A o] thekal 2ol d YRS ALgSte] Stolelol E 2% o] F7hshe A S
golg 4 Ao, sloleko] = ko] ok 87%E AHEO.R WA 5l] Slolzto] E Al%te] REAS ¥ Ut

[Abstract]

As creating and sharing multimedia contents become easy and popular, the need for automatic highlight extraction from video
contents is increasing. In recent digital broadcasting, real-time chat of audiences that can be a good source of automatic
highlighting is becoming common, but highlight detecting based on characteristics of Korean chat is hard to find. In this paper,
we analyze characteristics of real-time chat in game videos, select features that can contribute to the highlight extraction, and
detect highlights through machine learning using the manually tagged chat. In evaluation, using various Korean linguistic features
showed better results than only using utterance frequency. And about 87% of highlights were automatically detected so the
efficiency of highlight production was improved.
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Table 1. Statistics of highlighted game videos and chats
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Table 3. Comparison of chat statistics between highlights
and non-highlights

Avg. Count per 1 sec Avg. Count per Chat
Single Single
Chat |Syllable Char. Word [Syllable] Char. Word
highlight 1.23| 9.38| 1.49| 2.71| 7.61| 1.21| 2.21
nonhighlight| 0.78| 9.71| 0.83| 2.62|12.38| 1.06| 3.34
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Table 5. Ratio of correctly detected and highlighted time
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# Avg. Chat Highlight CDratio HTratio
Count Ratio Count
1 2.44 6.30% 11 63.64% 5.67%
2 15.41 6.29% 55 100.00% | 23.02%
3 0.90 2.72% 17 58.82% 9.02%
4 3.28 3.53% 20 95.00% 20.35%
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7 11.86 5.28% 13 100.00% | 27.60%
8 3.06 5.38% 20 80.00% | 14.12%
9 2.07 3.00% 21 90.48% | 13.38%
10 12.72 5.90% 37 100.00% | 55.07%




Z}ol| thaf) 3% 1F Tl -0l 8k<5 AA = onlyFreq+withLang+
P/N scores®] (C)9] WS A-830& we] F24gET do]

H]-&-8 Helth J;_Oﬂ/q Avg. Chat Count™ 3% -7} 9552
3t A" <] 7N, Highlight®] Ratiot= A4 597 % stole}
olER ej1¥ F7+e] Al HIE, Count= A SFo|2lo]E +
1re) AN ‘)rE]rL”E} AN ANr7 B2 59
O|E ZZo| 2o gS wolon MY A5y
#3, #5, #6°1| EHOH/\‘L‘-:_ 12%0°]3}9] TJS HE

9] slo]gPo| EE S I Qv Ao & YERY, EH%%@]
AE7F AFE A e Ehs Ak A oz Hnk o))

gol=8 A& 5+ ik

SN

ilm

]_

all
2
o A2
M Tl
2 re

n
oo oX,
g0, o

R o
N
A %2 ol

& 4

Lo

1, 3folgto| E -7k 4] 9]
< st o] 7IRlkele] 7] sfo
AR degh A Wl 54,
= A He} stolefo] ES} Hlsto|gto] E
£ Hole= wolo W& ARE > PQ
St 71E ATl A=t OZ]
ol Ad AdE A7 vlaLsh] ofgA
Naoﬂ’ﬂh 71E WA AR AE
T LS F AR FE2HEE 57.85%E
74 ARFeh A o] 845 ERIE °]°4‘jr g
A AR 2 S 7]E A9 3 E A T
A7} Agtetthd F7HHQ1 s ol Vs Aem
ot gEo] B =7l A AlQket thekst
ol A AP o] BA S 5
Ao, FujellA] Aike= 3l tigh stolgtol E 59
F3}o] 713 Ao 2 7|djErt 5 AT EE JIHY AE
A e gkzre] B4 ol

aaL gltk

2ol o o g

©
o,
u
rO
-
3

L
B
e

&
o [
e,
o
=

il

B
ofrt
Lo
R

“”z
o M

i
RaipoY)
S

=
o&i N
)
Ll
)
oft
2
=
o

==

~
et
ofl, op
2

of 10

re
2
)
i)
fllo

r 2> |o

I

g

ol 2 Lo My 2 o &2

=1

ZAre| 2

o] Qi EATIE ALY

(2016-104-093)

341

Feh2 el o] Aol 7|8Het Slol2to| E B

[1] Jinjun Wang, Changsheng Xu, Engsiong Chng and Qi Tian
“Sports highlight detection from keyword sequences using
HMM?”, Proceedings of the 2004 IEEE International
Conference on Multimedia and Expo, Taipei, pp. 599-602,
2004.

[2] M.H. Heo , S.Y. Sin, Y.W. Lee, G.H. Lyu, “Creation of
Soccer Video Highlight Using The Structural Features of
Caption”, The KIPS Transactions : Part D, Vol.10, No.4,
pp. 671-678, 2003.

[3] D.M. Seo and C.S. Lim, “User Generated Highlight System
Based on Real-time Sports Text Scoreboard with Social
Media and Live Media”, Journal Of Korean Institute of Next
Generation Computing, Vol.8, No.6, pp.49-58, 2012.

[4] D.W. Kim, S.Y. Ha and J.H. Lee, “Extraction of Highlights
and Search Indexes of Digital Media by Analyzing Online
Activity Data”, Journal of Korea Multimedia Society, Vol.
19, No. 8, pp.1564-1573, 2016.

[5] Ting Yao, Tao Mei, and Yong Rui. "Highlight detection with
pairwise deep ranking for first-person video summarization."
Proceedings of the IEEE conference on computer vision and
pattern recognition. pp. 982-990, 2016.

[6] Cheng-Yang Fu, Joon Lee, Mohit Bansal and Alex C. Berg,
“Video Highlight Chat

Reactions”, Proceedings of the Conference on Empirical

Prediction Using Audience

Methods in Natural Language Processing, pages 972-978,
2017.
[7] Eunyul Kim and Gyemin Lee, “Highlight Detection in

Personal Broadcasting by Analysing Chat Traffic : Game

a Test Case 7,
Engineering, Vol.23, No. 2, pp.218-226, 2018.

“Automatic generation of titled video

Contests as Journal of Broadcast

[8] Hyungyu Nam,
highlights from mass interaction”, MS thesis. Chungnam
National University , 2018.

[9] twitch TV, Available: https://www.twitch.tv/

[10] National Institute of Korean Language, Sejong Corpus.
Available: https://ithub.korean.go.kr/user/total/database/
corpusManager.do

[11] Python package for Korean natual language processing,

Available: https://konlpy-ko.readthedocs.io

[12] Word2Vec, Available https://en.wikipedia.org/wiki/
Word2vec

[13] Quoc Le and Tomas Mikolov. 2014. “Distributed
representations of sentences and documents”, Proceedings

of the 31st International Conference on Machine Learning,
pages 1188-1196, Beijing, China. 2014.

[14] Long Short Term Memory, Available : https://en.wikipedia.
org/wiki/Long_short-term memory

http://www.dcs.or.kr



o
Ral
T
Th
ol
[
£
o
i
Mo
Ral
=
@)
O
@
<
)
N
o
z
o
N
ie)
©
w
w
N
w
S
N
M
(0]
=
N
<
©

T, HENA, JdE As S

HEALE(Sang Jun Park)

22T 20139EA R EASE ARELTIE ) THIERA)

#IARE: Y FeoldE A, AF A% B

BHH 8 (Jae-Hyun Han)

20139 @A) F . FINS I A FE RZE ) o] F 8T A)

1998\ @ KAIST Zdaketat tfshel (& sk Ah
200413 @ KAIST Aatetat djshel (& 8hahap)
FARIE dojA AT i
2004d7@A - FeAhsa HFEHLLES T}
A EoF: AddefH e, gaEdolH rlold &

http://dx.doi.org/10.9728/dcs.2019.20.2.335 342



	게임 시청자 실시간 한글 채팅의 언어 자질에 기반한 하이라이트 탐지
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 게임 시청자 실시간 채팅 데이터
	Ⅲ. 시청자 채팅을 이용한 하이라이트 탐지
	Ⅳ. 실험 및 평가
	Ⅴ. 결론
	참고문헌




