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Using Its Live Chat on the Web

HisAsHI MIYAMORI,t SATOSHI NAKAMURA' and KATSUMI TANAKA®ft

A method of automatically indexing broadcast content using live chat on the Web is pro-
posed. The live chat is a Web bulletin board where the viewers post messages in sync with
a TV program. The messages in the live chat written by all viewers or by viewers having
similar interest or preference to the user are statistically analyzed with pattern recognition to
effectively extract indices related to viewer’s viewpoints such as important scenes in the pro-
gram or responses by a particular viewer. Experiments indicate that the proposed method can
efficiently extract indices such as the intensity of viewers’ responses and degree of emotional
delight or disappointment. They also indicate that a prototype TV viewing system using
the extracted indices enables a new way of viewing TV content from different perspectives
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reflecting viewers’ viewpoints such as scene ranking and digest generation.
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Fig.1 Rise and fall of emotions of viewers supporting

different teams.
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Fig.3 Conversation in live chat.
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Fig.6 Block diagram of extracting metadata.
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<?xml version="1.0" encoding="Shift_JIS" 7>
- <IntermData>
<VideoFile>050124nfl.wmv</VideoFile>
.

H

:
"ROjGrftU" class="1">F #{——
" "0">5 —</Data>
"> &Bf — </Data>
<Data st="3593" id="7IfKoKI6" class="-1">#Bh}k _ |~ |O</Data>
<Data st="3694" id="DPZQjvAx" class="0">\126®) RMAE- - - </Data>

.

<Data st="3590"
<Data st="3591"

Cv)—

11</Data>

</InterimData>
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Fig.7 Example of interim data.
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Fig.9 Comparison of extracted metadata with responses by viewers (excerpt).

<?xml version="1.0" encoding="Shift_JIS" 7>
- <Chat>
<VideoFile>050124nfl.wmv</VideoFile>
<SimilarviewersID type="numoOfId">3</SimilarViewersID>
<SimilarViewersID type="Id">WBK63fKS</SimilarViewersID>
<SimilarViewersID type="Id">jUqD6rFF</SimilarViewersID>
<SimilarViewersID type="Id">DPZQjvAx</SimilarviewersID>

<Intensity st="3580"
<Intensity st="3585"
<Intensity st="3590"
<Intensity st="3595"
<Intensity st="3600"

response="5" happiness="1" depression="1" />
response="10" happiness="3" depression="0" />
'S" response="5" happiness="0" depression="0" />

</Chat>
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Fig.8 Example of automatically extracted metadata.
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Fig.11 Example of chronological views of viewers’
responses.
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Fig. 12 Example of ranking views of viewers’ responses.
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Fig.13 Example of views based on total viewers’

responses.
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=220
Y ALARA I

gooboooooooobooooooooooooon
goooboooooooooocooooboooooo
goooobooooocooooobooocoooooboooo
goobooooooooooooooooooooo
gooobooooosmoooooooooooon
goboooooooobooooooooooooon
00000000/000000000000O00DO
00/00/000000000000000000O
goobooooooooboooooboooooboboooo
goooooooooobooooobooboooooon
gobooool1ooooooooogoo
ooooobooooooooooboooooooo
oooboboooboooooooooooooooaa
gooobooooooooooobooouoboooooo
gooobooooooooooobooooooooo
goooooooooooboooboooboooonoooon
goooboboooooooboboooooobooobo
gooobooooooooooooboobooooooo

Dec. 2005

obooooobooooooobooOooooooboooo
AO0O0OODOOOO0OOOOOOUOOOoOOooOoo
gooooboobooooooooooboooooooooo
ooboooooboooooo
gobooooooooobooooboooooooo
ooooboooooboooooooboboooDo
gooobobooooooobooboobooOooooo
goooboooooooooobooooooooon
oobooooboooobobooooooooooon
goobooooooooboooooooooooon
IDOOOOOO0OO0OO0OOOOOCOOO000O0ODDOO
goooobobooooooboooobooooooooo
ooooooooooobbobooooobooooooao
01e00 1700 18000000O0COOOOO
ooboooooboooen
gobooooooooooooooooooooo
goooboobooooboooooobooboooooo
goooboooooooooooooooobooon
gooobobooooooooobooooboooooon
goooboboooooooboooooooooooon
goooobooooooboooooobooboooooo
oooooobooooooooobooooooooo
gooobooooooooooooboooboooooo
oooooooooboooooobooobooboooboooo
ooooooooooooooboooooooooon
0O00O00Y000000000000000000
gobooooooooooooboboooobooooobo
gooobobooooooooooooooooooon
gooobobooooooooboobooooobooooon
gdoooooooooooooboobooooooo
ooboo
goooobooocoooboooooocoooooo
oooooboooooobooobooocoooooboooon
ooooobooooooooobooboooooooon
goooboooooooooooooobooooooo
gobooooooooooooooobooooono
goooboooooooooobooboooooobooo
oo
goobooobooooooooooooooooon
goooobobooooooooooboooobooOooooo
ooooobooooooobooocoooboooooo
gooboodoooooooobooouoboooooo
ooodooooooooooobooboooobbooooo

Y 0160180020040 100 1900 NHK BS1 00000
000 “NFLOOOOOOOOOOOO” ooooooooo
ooooo



Vol. 46 No. SIG 18(TOD 28)
eI =

3 l-\‘\’-‘i.\ RATTET R 779 T BRATHET ...

KAMELUORE

TR 61

VRLLSS

@) - £34CamoTOE I v—ICBNBL MBI
@ B Bk

& Iolfzzzzz

Iibtﬁ | Sy FHIY | ChUBLTEELL, FroFLIED
'1’4 L7 IE—BvFH DY, REDT20017 §1£24_
il 20h. BOOTHA Ehi 845 T ot 2, OB,
KAMELUORE

IVhUK:88

LSS

016 0000DO0O0DODOOODOOOOOR

Fig.16 Example of chronological views of total viewers’

responses.

e SEE
Flo i frcir Vow feb

1: evr hhl‘:ﬂift\f.ﬁ"l‘ZDf‘ ..m:asuiw ByF...

BALLY Ty SN, NERY.

KEE L UORE

IVhUK:O5 B
LUSSSSSSS -

@ 3 ——V 1 100°¢—F#X INTUZ—2TD
& B b ok BBLE iob pok T

& ‘Ess v A

RAVLFIE—BvFEDY  REST20017 g;[z»t
mwm&wm
KARELUORE
IVhUsK:88
LSS

017 0O0DOO0OO0O0ODDOOOOOODOOOOOOv
Fig. 17 Example of ranking views of total viewers’

responses.

": o View Help
MBS | 2 FE Y | ChERLTEELE. F oo FLED.. 1
o BB | 2y FIDY | CHEBLTEELS, Feo FURD
o RAATIR=B0FH I FE>T20017, BUTL—...
.« 501 DFH A /ENf=RAZ T hBIa, 2, BIHRLE
KAUEEADEY ENY
By ED YRR
S FL0H (VY

WESE. Ch@HETOED 285, ChidRFYFLE. FuF..
W B G| - SOE CREMTUEN? S5 CREREVELS, SuF .

. LB BRI FALAFS

\ o BLEFALL B GO HBTELIDUSIETL £5D LESY
KEEEADEY LY
E 2 Ehylc2
& FRygp——(C vV )—
o+ neYHn WISADEREE

018 0000000O00DOO0ODOOO0ODO°

Fig. 18 Example of views based on viewers’ enjoyment.

oooooooooooooboooooooooooobobooooo 67

AREEFECO
REEL & BUREED

R/ EU/EEOES

S+ Ml BEL LD
ﬁﬁi"ﬁgff”'» SR (SRR BN
FORAAT IS

REEL ORI

H -
RBRUIEA A2 A

019 0O0O0O0O0OO0O0O0OO0OODOOODOOODOO
Fig.19 Digest generation using viewers’ responses.

goooboooooobooooocooooooooo
goboooooooobooooobooooooboooo
gobooooooooobooobo0ooooobooDoboo
ooog

4.4 0O0O0O00O0O 2
gooooboooooooboooooooboon
goboooooooooooooooooooood
gobooboooooooooobooooobooobooboo
gobooooooooobooocoOooooboobooobooo
gooi19000o00o00b00ooooocobooooo
goboooooooobooooboooooooooboo
goooooooooooocoooooobooooo
gobooooooooooooooooooboDbono
goooooOoooooooo0oooooooonoo
0000omo0o/o0/0000o00oboO0ooooo
goood
goboooboooooooooooooooooo
gboboooooboooooooboooooooboooo
gboodo (woboooooooooboooooo
o0ooOoo0oooooooD 60000000000
gobooooooooooooobo1o0o000000
goooobooooooooboooooDo
ooooooobooooboooooDo 200220
goee0O0200000000000000D0000
goboooooooobooobno 210 0220000
goooboooooooboooooooobooood
gobooooooooboooooooooooboooo
gboboooooooooooooocoooooboooo
gobooboooooobooboobocoooobooobooboo
goboooooooooobooocoooooooboo

90 0200220020040 100 1900 NHK BS1 00000
000 “NFLOOOOOOOOOOOO” ooooooooo
ooooo



68 gooooooooooooooo Dec. 2005

BREBA
AT LA

e ——— .

) Ino | PIT 10 .
))-23ntoar 7 6 Sk e
— i

X o
- ‘I
i
g

e
]'. 'S

| RRAITEST
| ICBAEh
B IR L REXR
| M o o Y > Lo E=EEO L
020 0000ODO0DOOOO010P0 023 0000000
Fig.20 Example of digest generation (1). Fig.23 Concept of our method.

45 O 0
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
HITT 000000000000000000000000
i 000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
ooo
00000000000000000000000
000000000000000000000000
000000000000000000000000
000 230000000000000000000
000000000000000000000000
oo0O00000000000O0
oooooo
e J0DDODODDODODOOOOOOOOOODO
oo
e 0000OODDODDDOOOOOOOOOOODO

T T DM »
021 0O00DDOoOoOooooo2n?
Fig.21 Example of digest generation (2).

S [N Ll | “:l‘” 150§ T
022 0000000O0O0O0O3CPY
Fig.22 Example of digest generation (3).

goobooooooooooooocooooobooo goood
goooobooooooooooooooooooo e JO0O0OO0OCOOOOLDOCDOOOOODOO
ooooooo goboooooooooo

Ooooo0ooOooo 2000000 C++0000 goooboobooooooooooocoooooboooo

0 O Windows 2000 SP40 CPU Pentium4 2.8 GHzO gbooooooooon
goboooosi2MBOODOOO0OOOOOOOO goobooooobooooooooobobo1oooon

NVIDIA Quadro2 EXO PCOOOOOOOOO goooobooboooOoooobooooooono



Vol. 46 No. SIG 18(TOD 28)

goooboooooboooooooobooooobo
oooboooooooooooboooobooboooo
gooooooocoooooooooooooooon
goooboooooooooooooooooooon
ooooooood
gobooooooooooooooooooooo
gboobooooboooooobobooboon
goooboooodoooooooooooooooon
goooooooobooooboooooooooon
goooboboooooooooooooooooon
ocooooooODOOO0OO0OO0OO0OOOOO0OO0OO0OHDO
Oo0oooooooopCcOOO0OOOOOOOOO
gobooooobobooooooooono
gobooocoooboooobooobooooooooon
OoO0oO0ooO0o00oO00ooO00o Ibooooog
gooobobooooooobobooooboooooo
goboooooboooobooooobooooboobooo
gooobobooooooooooooooooooon
oooooooooooooooooooooooa
gooobooooooobooooooooooooon
gooboobooooooooooooobooooooo
gooooboooooooooooooooooooo
gooooooboobooobooooboboooono
oooo20000ooooooocooooooon
goooooooooboooboboooooboooooo
gobooobooooo
goboooooboooooooooobobooooo
goooboooooooooooooooooooon
gooooooboobooooooooooooooooo
gooobobooooooobooboooooooooo
gooobooooooobooooooooooooo
udtoobodoooooooooooooooooaao

5. O Ooogano

oobooooooooooooobooooooooo
gooooooooooooooooooooooo
gooobobooooooooooboobooooooo
000000000000000?00000000
gooobobooooooobooboooooooooon
gooobooooooobooooooooooooo
goooooooooooooobooooooooo
000¥00000000000000000000
goooooooooooooobooooonoooon
gooobooooooobooooooooooooo
ooboooooooobooooo

oooboooooooooooooobooooooo

oooooooooooooboooooooooooobobooooo 69

000000000000000000000000
0000000000000000000000000
000000Y00000000000000000
000000000000000000000000
000000000000000®Y 000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
0oooooooo9v®g
00000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0oooooon
00000000000000000000000
000000 9010)000000000
00 9)0000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000
00000 10)000000000000 200
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000020000000000000000
0000000000000000000000 IDO
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000
00000000000000000000000



70 gooooooooooooooo

000000000000000000000000
000000000000000000000000
0000000000000000000000
00000000000D000000000000
000000000000000000000000
oooooooo¥oooooo0Do0oOooooo
00000000000 000D000D000DO00n
000000000000000000000000
00000000000000000
0000000000000000000000
0000000000000000 TV2Web'? O

Video Manga® 000000000 TV2Web 00D

000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000 000000000000Dn
0000000000000 D000D00000000
000000000000000000Video Manga
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000D00000000000
000000000000000000000
00000000000000000000000
00000000000 000000000D0000n
0oo*¥OooDo0o0o0000000000000o0o

goooboooodobooooooobooooooa

goooobooooooooooooooooooon
goboouoboocoooooooboooon
oboboooodoooooooobooooooooo

gbooobooooobooooooobooooobo

goooooooooooooobooooooooo
goooooooooboooooooboooonoooo
gooobooooooooooooobooooooo
gooooooooooooooboobooooooo
gooooooooobooooooooboooooo
goooooo

6. O 0O O

goboooobooooooooooboooooo

goooooooooOobObOObOOO0o0o0o0o0o0oooaa

goooooooooooobooboooooboooooo
gooobooooooooboboooooboobooooo
gboobooooboooooobobooboon
gooooboooooooobooooooboboDo

Dec. 2005

goooooooooooooobcoooooboooo
gbobooobooooooooocooooobooooo
gobooooooooobooooooooboooooo
goboooooooooobooboooooooooboo
goooooooooooooooooooooooo
gooooooooooooooooooboobooo
ooog
gooboooboooooooobooboooooooon
gobooooooooooooooooooboogd
goooooooboboooooboooooooooog
gbobooobooooooboooooboooOoooboooo
gboooobooooooooobooooooooboooo
gboooooboooobooooooooooo

g o o o

1) Utiyama, M. and Isahara, H.: A Statistical
Model for Domain-Independent Text Segmen-
tation, ACL/FACL-2001, pp.491-498 (2001).

2) 0000000 ODOUOOOOoDoOoOoooOo
Joo0oo0ooooooooooooooooo
00O Vol.33, No.4, pp.543-550 (1992).

3) Akutsu, A., Tonomura, Y., Hashimoto, H. and
Ohba, Y.: Video indexing using motion vectors,
SPIE Proc. VCIP ’92, pp.522-530 (1992).

4) Smith, M. and Kanade, T.: Video Skimming
and Characterization through the Combination
of Image and Language Understanding Tech-
niques, CVPR (1997).

5) Nakamura, Y. and Kanade, T.: Semantic anal-
ysis for video contents extraction — spotting
by association in news video, ACM Multime-
dia, pp.393-401 (1997).

6) Intille, S.S. and Bobick, A.F.: Closed-world
tracking, Proc. 5th International Conference on
Computer Vision, pp.672-678 (1995).

7) Saur, D.D., Tan, Y.-P., Kulkarni, S.R. and
Ramadge, P.J.: Automated analysis and an-
notation of basketball video, Storage and Re-
trieval for Image and Video Databases V,
SPIE-3022, pp.167-187 (1997).

8) Miyamori, H.: Automatic annotation of tennis
action for content-based retrieval by integrated
audio and visual information, CIVRZ2003,
LNCS2728, pp.331-341 (2003).

9) 0ODO0O0OOOooUOooUOoooOooDO oooo
gooooOooUooooooooooooooo
000000oooooo e7000000pp.3-5,
3-6 (2005).

10) 00 00000000000 00D00O00O0
gooooogoooooooo—oOogoooo
goooooooUoooooooooooooo



Vol. 46 No. SIG 18(TOD 28)

oo0o0ooOoo0oooooooooooooog
0 O Vol.104, No.369, PRMU2004-87, pp.25-30
(2004).

11) Christel, M.G. and Huang, C.: Enhanced ac-
cess to digital video through visually rich inter-
faces, ICMFE, MD-L5.1 (2003).

12) Sumiya, K., Munisamy, M. and Tanaka, K.:
TV2Web: Generating and browsing web with
multiple LOD from video streams and their
metadata, ICKS2004, pp.158-167 (2004).

13) Uchihashi, S., Foote, J., Girgensohn, A. and
Boreczky, J.: Video Manga: Generating seman-
tically meaningful video summaries, Proc. ACM
Multimedia 99 (1999).

14) D000O0OoO0O0OoODOOOOODoOoUoOTvV
000000000000000oooooooog
00000000 000D0000Vol41, No.SIG3
(TODG6), pp.71-84 (2000).

(00170 6 0D 20000)
(00170100 14000)

goooooo oo ogo

od oooood

ooooboboooooooooo
ONICTOODOOOOOooooood
oOooooooo199rooood
ooooooooooooo199ed
1997 000000000ooon
goooobooooooooooooooboooooo
goooboooooooooobooooooooobo
gooooooooobooooo

oooooooooooooboooooooooooobobooooo 71

oo ood

ooooboboooooooooo
OoNICTOOOOOOODOooood
oooooboooooz2oe040000
goooooocooooobooooo
gooooooooocoooooo
ooboooooooooboooooooboobooooboo

o ooooooo

oooooooobooocooooo
gooooobooolgre0oooon
gobooobooooooobooooo
gooooooooooooooo
oboooooooOobOoIEEE
Computer SocietyDACMOOOOOOOOOCODOO
oobooooboooooboooooooooon




