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Extraction of Highlights and Search Indexes of Digital
Media by Analyzing Online Activity Data
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ABSTRACT

+

With the spread of social media and mobile devices, people spend more time on online than ever before.
As more people participate in various online activities, much research has been conducted on how to
make use of the time effectively and productively. In this paper, we propose two methods which can
be used to extract highlights and make searchable media indexes using online social data. For highlight

extraction, we collected the comments from the online baseball broadcasting website. We adopted

peak-finding algorithm to analyze the frequency of comments uploaded on the comments section of the
website. For each indexes, we collected postings from soap opera forums provided by a popular web
service called DCInside. We extracted all the instances when a character’s name is mentioned in postings
users upload after watching TV, which can be used to create indexes when the character appears on
screen for the given episode of the soap opera The evaluation results shows the possibility of the

crowdsourcing-based media interaction for both highlight extraction and index building.

Key words: Social Computing, Digital Media Interaction, Highlight, Media Indexing
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Table 2, Result of building search indexes
Number of total Ngml?er of posts Number of posts Precision
posts mentioning characters per min

Episode 1 226 90 3.23 72%

Episode 2 306 100 4.37 83%

Episode 3 384 114 5.49 7%

Episode 4 260 75 3.71 64%

Episode 5 441 164 6.30 59%

Episode 6 87 25 1.24 80%




ZHIXO| SIOICIOIER 24 QA == JI-0l st @72 1571

o] o1 s] 91 50% sholhol =
A Qe A e 729%

4. W=, o] % 71X

o 42| @4%
el 129 5
E 223 A4 Qus 44
S glereE, Bt

SU A Beste w72 S8

4

B AT = gE A iAo 44y
&9 71Eo] 7Hl A E
ATlME= A8
o] eatol A oAo] YA BFEo] BAS
83 AR7} IR E
ol oA & AT= A=
ﬂl/\l =& @AZEE 8ol At 3
o], 2gloez HAE
AaYstar Fojshs Aul Q) ofnE o] WA
Yz gas AT FoatE
|27 & wolRt
Ak B AFolAes AHEAE
oz g7l = YHE FA5H ol&
= AHlA 297t Ao,
2 ATE APeHA 2 71x 9
AE AL, FF ol EH?‘SP Bk 03?7} Ayd oA
olth. WA, foleto 2] F
ol st Wl YoHEel Aok BA ke
AAR 2EH stolgtolEe] MEESG} UL =
Z3c). ol& g8l F7} A7E A
=g vlte] e oA E 3
TS T Bo Jud 7= =
S Aotk B AFE APstAA 1A A
Gl 1Eu 371014 sz )
7bed A719]
a} ob A4 2 Aol
et FAslE o e
Fﬂx—.ii e Fo
HolE 2% oF
£ e o g ol

tolB & &&3to 7]

| U

i

=

Hohd & Y-S

of ol

N

gsbA ghgih o &

I“N 2 i‘ﬂ o of
”“m b ‘H?J fj om

> X

)= ohake] A}
L&3E AL o] F R &)
o] TVE Br YiA
Z 23 HolE =

wlu| g o]

HobgE REe
ERERER
ol 7t S A YA,
& ANRo = 47‘4_3
AR e el e 2
sqsh=d 2R
060) A4S el T

H7b 18 49, A4S o wobd 4 Utk 7
$4¢ 1l ol AZA $F, 29 5 F
@ oAaFI A B T Sepuh} sz
7 5o A Bo) £ A7) mAE SeAe
shols) 2 ogolTh
£ Q7o Ave e B A7) $RE 7}
B3 BTk 2Ex A7) ol AHA Fo| A
A U A4Sl Bue ddeis st 3
7b 5E Awel tatks 71 obd 2 W sl
JEE F&3E A= sk vte] qluyel
BgolE BA Y AT B QB SHSHE A
o QlE g Fohfid 1A 3 Qo A 5
Rl AL N G2 ALIGD A <
Fol Puh} A% FAHEA oo} Aol A
N
-

AAENA Ay IAAHIL Y=AE geted
o Zr SAJES =5 7IA1A (visibility) = A
9 =t

ri
)

d

_‘

o
[N

=

= Hdgd Ane w29 A 12 Fo F5A 7]
ool A AebA Al BTH14-16]. 127] aj o] Al
Bel TVE AN AN 2¢ ol A9
t RA9lH B9lga B 5 ok A7 A 2
@ 5 AA ol —;L% —%a ARA o= HE A7kol

7
WA Beka oA,
1 e Az RS

BEE 7]711 ks
Ad ¢ do B AT
BARE Y=

A= 2o B8SA SHET
o1& i3l TVA %XP%QI ool #5 HolHE
3 3te] sholete| & T7+E Wohfw, YAhEH =



1572 ZEDICIOEE] =2X K192 H8S(2016.8)
2 A7) A @A wol =k JAH I )
= AEHAEE TV B 20tE TV Anlz A
s vl TR AAHEE AlFStL Yok o R
=o€ AvE TVE JIHUS d2Hd gt &
gl AHI2E AT & UAERF APT Ao = 4

8

o

TH171. Mnlz A Aol o] # 3 AR

HE 28 g e =AY, 25

Zl1EH o2 o PAt AAHE FFEe] HAA 7]+
[e]

i
=, SloleolE 58 AFOR F2E & Uk FL

=

o>
My o o0 1o |

—

REFERENCE

[1] NIELSEN: State of the Media: The Social
Media Report Q3 2011, http://www.nielsen.
com/us/en/reports/2011/social-media-report-
g3.html, (accessed Nov., 30, 2012 ).

[2] J. Howe, The Rise of Crowdsourcing, Wired
Magazine, Vol. 14, No. 6, pp. 1-4, 2006.

[3] L.V. Ahn, “Human Computation,“ Proceed-
ing of Design Automation Conféerence, pp.
418-419, 2009.

[4] M.S. Bernstein, G. Little, R.C. Miller, B. Har-
tmann, M.S. Ackerman, D.R. Karger, et al,,
“Soylent: A Word Processor with a Crowd
Inside,” Proceedings of the 23nd Annual ACM
Symposium on User Interface Sofiware and
Technology, pp. 313-322, 2010.

[5] A. Tang and S. Boring, “#EpicPlay: Crowd-
sourcing Sports Video Highlights,” Proceed-
ings of the SIGCHI Conféerence on Human
Factors in Computing Systems, pp. 1569-
1572, 2012.

[6] P. England, RB. Allen, and M. Sullivan,
“I/Browse: the Bellcore Video Library Tool
Kit,” Proceeding of Electronic Imaing- Sci-
ence & Technology, pp. 254-264, 1996.

[7] M. Gelgon and P. Bouthemy, Determining a
Structured Spatio-temporal Representation
of Video Content for Efiicient Visualization
and Indexing, Springer, Berlin Heidelberg,
1998.

[8]

[91]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

K. McPherson, K. Huotari, F. Cheng, D.
Humphery, C. Cheshire, and A.L. Brooks,
“Glitter: A Mixed-Methods Study of Twitter
Use During Glee Broadcasts,” Proceedings of
the ACM 2012 Conference on Computer
Supported Cooperative Work Companion,
pp. 167-170, 2012.

J. Giles, “Internet Encyclopaedias Go Head to
Head,” Journal of Nature, Vol. 438, No. 7070,
pp. 900-901, 2005.

L.V. Ahn and L. Dabbish, “Labeling Images
with a Computer Game,” Proceedings of the
SIGCHI Conference on Human Factors in
Computing Systems, pp. 319-326, 2004.
L.V. Ahn, B. Maurer, C. McMillen, D. Abra-
ham, and M. Blum, “Recaptcha: Human-
based Character Recognition via Web Secur—
ity Measures,” Journal of Science, Vol. 321,
No. 5859, pp. 1465-1468, 2008.

L.V. Ahn, M. Blum, N. Hopper, and ].
Langford, “CAPTCHA: Using Hard AI Pro-
blems for Security,” Proceeding of Advances in
Cryptology-EUROCRYPT, pp. 646-646, 2003.
A. Marcus, M.S. Bernstein, O. Badar, D.R.
Karger, S. Madden, and R.C. Miller, “Twitin—
fo: Aggregating and Visualizing Microblogs
for Event Exploration,” Proceedings of the
SIGCHI Conference on Human Factors in
Computing Systems, pp. 227-236, 2011.
G.W. Allport, “Change and Decay in the Visual
Memory Image,” British Journal of Psychol-
ogy General Section, Vol. 12, Issue 2, pp.
133-148, 1930.

E. Averbach and A.S. Coriell, “Short-term
Memory in Vision,” Bell System Technology
Journal, Vol. 40, Issue 1, pp. 309-328, 1961.
D.E. Broadbent, Perception and Communica-
tion, Pergamon Press, London, 1958.

J. Lee, C. Rim, W. Kim. "A Study of Design
and Implementation of Software Player for
XML Data Based Interactive Digital TV
Service,” Journal of Korea Multimedia
Society, Vol. 7, Issue 11, pp. 1564-1570, 2004.



2015 ~&A) University of Toronto,
Dept. of Computer
Science ¥HA74

FA)Eof: End-user programming, Pen-computing,

Social Computing

4 =

o

2006 5€ Long Island Univer—
sity Computer Science
o}

20079 89 77 WE st
Human-Computer

Interaction 23 A}

20093 4¢¥ Wireless Generation(New York City, USA),
Product Designer
20124 79 LGAA MCH T2 UX tlAboly
20129 9¥ ~&A Medsty A2H R AL
HARok: HCI, Computational
Computing

Journalism, Social

=9

SIOICIOIEQ 24 OlHA =& J|R0) CHEt 9 1573

ol

19954 29 A&ohstal Ak H At
st shab

2000 5€ FR7|WE it <l
EHIA Ol dF A Ak

2008d 5¢ M7 EE oistw
School of Computer
Science HHA}b
Human-Computer Interaction 3

20113 ~EA) Medstn Jd&F R Eus (HCI+D
Lab.)

Aok HCI, Social Computing, Information

Visualization, Interaction Design

i

=
e



