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Conference Movie Summarization Assistance
Using Mental States and Speech Breakpoints

AKIHIRO MIYATA,t TAKEFUMI HAYASHI,t KENTARO FUKUI,*
HirosHI SHIGENOt and KEN-ICHI OKADA!

In this paper, we propose a method to summarize movies of a conference automatically
by the use of participants’ mental states and speech breakpoints. Currently, many research
groups have developed techniques for video summarization, but these ways are not qualified
for editing conference movies. To address this issue, we propose a method to summarize
conference movies by the use of participants’ mental states and speech breakpoints. We
define MS-Level (Mental State Level) derived from one’s EEGs as an indicator of mental
states. Video Segmentation is conducted by detecting speech breakpoints of participants.
After segmentation, high MS-Level scenes are extracted and constitute a digest movie. We
ran experiments to evaluate our proposition using a prototype system, and conclude that our

proposal will contribute to a better summarization of conference movies.

1. 0O00anO

obobooboboooooooooooooooooo
gooooboooooooooooboobooooooooo
gooooooboooooooooooooonoooon
gooooboooooboobooooboboooono
gooooooooboooobooboobooooDo
gooooboooooooooooob 100000
gooobooooooobooooobooboooooo
goooboooodobooooooobooooooa
gooobooooooooooboooooooooon
gooobobooooooooooboooooooo
goboo

uboooooooooooooooooooooo
gobooooooooooooooboooboooooo

t0o0o0o0oooooboooooo
Graduate School of Science and Technology, Keio

University

906

goobooooooooooooooobooooooon
odoooooooooooooooocoooooo
ooboo
goooooboooOoboobOoooboooooon
ooooboooooboooboooooboooooobo

O00000000O00000000000 MS-Level
O Mental State Level D00 O0O000O0OOOOODOO

goboooooooobooobooobooooooboobo
gooobobooooooobooboooooooo
goooboboooooooboooooooooooon
00 MS-Level 0000000000000 OOODO
oooooooo
gob20000000000000C0000DOAO0
goooooooo3oboooooooboobooooonon
gooooooo40000000000000050
ooboboooooooboooobootdeonoOoOO
ooO0roooo0oooooOooooooboonooonon
goobooooooooogoooooooooono



Vol. 47 No. 3
ogoooo
2. DO0oOoooooooo

000000000000 00000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000
000000000000000000
00000000000000000000000
0ooooooooooY? 00000000000
000000000000000000000000
0O00O000®00000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000%0
000000000000000000000000
000000000000000000000000
000000000000000000000000
ooooooo

3. O g

00000000000000000000000
000000000000000000000000
0000 1000000000000000 fHz00
000 §00f <4HzD O ODO4Hz < f < 8HzlD
a008Hz < f <13HzOB OO 13Hz < fO00 40
000000000000« 00000000000
000000000000000000000000
000000000000000000000000
000 «000000000000000 o000
000000000 0000000000000
00000000O00%®%0400000000000
000000000000000000000000
0000000000000000000000%70

ooooooooooobooooooooooOobooooooooo 907

4000000000000 000000D00000
000000000000000000000000
0000O0O00oOoooooo®®9%gooooon
00000000000 0000000000000
0000000000 ooooooooo™yooon
00D000D000D000D000D000D000D0O000n
oooo0'?0o0000000D000ooonoon
000000000000000000000000
0000000000000%¥ooooooo0oon
000000000000000000000000
O0'YoooooOoDOOOOOO0OD0O000O000
000000000000000000000000
ooo0ooOoooooooo'™o

4. ODO00oO0OoOoDOOOoOoOoOoOoOooOooobon
gbooooobooogn

20000000000000000000000
000000000000000000000000
000000000000000000000000
000000 10000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000O000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
oooo
00000000000000000000000
00000000000000000000000
41 00000O0O0OOO0OOOOOO
00000000000000000000000
000000000000000000000000
ooQ
e 00DO0DODOOOODOODODODOO
e 00D0D0O0D0DOOODODDDOOOOOOOD
0000000000000000000000
e 0IDDODODONDOODOOOOONDOODOD
0000000000000000000000
00000000000000000
e 00DDODDODOOODOOODOOOOOOOOD
00000000000000 4000000
097 00D00000000000000000
0000000000000000000000
oooooo®»®Yogoooooonoon
0oooooooon



908 goooooooo

000000 IBVA Technologies 0 0 IBVA 00O
000000000000000000000000
00000000000000000 PCOODOO
000000000000000000000000
0000000000D00000000000000
00000000000 000D000DO00DO0n
0000000000000 D0000000D00O0D
000000000000 43000
00000000000000000000000
00000000000 MS-Levell Mental State
Level l000D0OOMS-Level 000000000
ooooooog
(1) 00000000 00D0DO0DODODOO
000000000000 000000000
00000000 000000

(2) 0DOODOOOOOOOOOOOOOOOOOO
0oDo0o0oO0oDooo

(3) DOOO0OO0OO0OO0OO0OO0OO0O00O000
000000000 100000000000
ooooo

(4) DODOODOOOO NOOODOOOOOOO
000000000000000000000
00 MS-Level 000000

(1)ODODODODOO0OO0OO0000O000o0oo0
00000000000000-2Hz20000000
000000000000040-60Hz20000O0OO
000000000000 0000D0000000D
000000000000000000000000
000000000000000000000000
0ooooooon

(2)0D00000000000000000000
000000000000000000000000
0000000000000O00ooOooooooo
0000000000000o0o0o

(3)000000000000000000000
0000000000000 0000000000
Flow—Frign Hz000O0O0000000000000O
00000000 100000000000000
000003000000000/400000000
00000000000000000A000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000 D0000000000000
0000000000000 0000000000?®

Mar. 2006

0000000000000 gO000000000
000000D00000D000 00000000
00013-40Hz20000000 12-40Hz0000
000000000000000000000000
000000000000000000000000
ooooooQg

000000000 00000000000000
00D0000000000000000000000
00D0000000000000000000000
000000000 Few-FrgpHz0000000
0000000 61000

(4)00000 NOOOOODODOOOOOO
00D00000000000D00000000000
00D0000000000000000000000
00D0000000000000000000000
0000000000 00000000000000
00000000000 0000D000000000n
0000000000 ooooooo0oo0oon
0000000000000 00000000000
000000000000 0D00000000000
0000000000 0D00D00000000000
0000000000000 00000000000n
ooooo

000000000000 NODODOOOOOO
0000000000000 0000000000
0000000000000 0000000000
MS-Level 000000000 MS-Level 0000
ooooo

P

MS—Level(z) =
00000000000000000000000
e NODODDOODODOOODODOOODOD
e x00000ODOID
e Power(z)0IDDO x 0000000000
o MS—Level(x)D00O0D0000IDO 000

0 MS-Level
00ONDOOO0O0OO0D0OO0000000000000

000000000000000000000000
000000000000000000000000
000000000000000000000000
000N OOOOODODO000000000000
000000000000000000000000
00000000000 O0Y®ooONOOOODOOD
00000000000 D000D000D000D0000n
oooooo

(N —i)Power(z — 1)

Il
o



Vol. 47 No. 3

000O0ONOO0OO0O0D0O0D00000000000
000000000000000000000000
000000000000000000000ON O
0000000000000000 6300000
00000000 MS-Level 0000000 O0O00ODO
0000000000000 00000000000
00000000000 000D00D0O00DO00n
000000000000000000000000
oo0Do0oO0oooo
00000000000000000000000
000000000000000000000000
000000000000000000000000
0000000D000D000D00000000000
0000000D00O0O0®oooooooooo
000000000000000000000 00
000000000000 00D0000000000
00000000000 000D000D000DO00n
oD0o0o0¥oooDOoOoODOOOoOoOOoD gO0000
000000000000000000000000
000000000000000000000000
0000004 0000000000000000
000000000000000000000000
000000000 0000000000000
00000000000000000000000
4.2 000D0O000ODOO0OOD
000000000000 000D00000000
00000000000 000D0000000000n
00000 TsecOOODOODOOOO0ODOOOODOOO
000000000000000000000000
00000000000000000TsecdOO0
000000000000000000000000
000000000000000000000000
0000000D000000D00000000000
0oDoooooon
e IDDDODDODDODDOODODODOD
00000000000 D0O00D0O00D0O000O0
ooon
e J00DDOIDDOOODOODOODODOD
ooooooooo
e IIDDODODOIODODODODONODODDODODO
0000000000000000000000
ooo
e N0DOIDDODODOOONDODOODODOOO
0000000000000000000000
000000000000 D000D0000O00O
000000000000 D0O00000O0000

ooooooooooobooooooooooOobooooooooo 909

goooooooooooooboobooooobo
gbooooooooboooooooon
o JO0OOOOO0OOOOODOOOOOOOODODOO
gboooboooooooooooocoooooon
gobooooooooooooooboooboon
gobooooooooooooooooooono
goobooooooooooooooooooo
goboooboooooooboooooooooon
goooooboooooooooa
4.3 0OO00OO0O0O0OO0O0O0OO
OO0O00O0OMS-Level 0ODOOOOODOOODO
0000000oooooooooooooomMS-
LevelDOOOOODODOOCOOOOOOODOODDO
0000 MS-LevelDOODODOODOOOOOOOODO
goboooooboooooooboooooooboooo
gobooooooooooooooooooooobo
oo0o
goboboooooooboooooooooooon
gobooooooooboooooooooobood
gbooooboooooooooooooooooa
goboooooooooooobocoooboooboobo
MS-Level 0000000000 OOOOOOOOO
000oO0OO0O0O0O000 MS-LevelOOOOOOODOO
goooooooooboboobooobooooooooo
gboooooooooooooooooobooooo
goooooDO MS-LevelDOOOOOOQOODOO
000000000ooooooooo0 MS-Level
goooooooooooooooooooooood
gobooodoooooooooooooobooooa
gboooooboooooocOooooobooooonon
gbooboooboobooobooooboooaon
goboooooooooboOooboooooooboooo
gooooooooooboooooooooboobooboo
gboooOoobOooboOooOooooboobooobOOomao
goboooooooooooboooobooooooo
gobooooobooobooboooooboooooooo
OO00OMS-Level DOO0ODODOOOOOOOOODO
gboooooooobooooooboooooog
goooooooooooobooooobooooon
goboooooooooboocboOoooooobooo
goboooooooooooooooooOooOoobobooo
goboooooooooooobooocouooobooboo
goboooooooooobooocoOooooooboo
gboooooooooo



910 goooooooo Mar. 2006

5. 000000000

5.1 00000

O00oO0oOo0ooono IBvAOOOOOoOOoOOooaO
ooooo0oo0oO0ooOooo pCOOOOOOCOO
000000000000 00 0.87samples/sec O
ooo
o0oooooOooO0ooOooOoo0oooooooa
0000000000 pCcOO0O0O0OO0OOOOOOO
00000000000000000O0o0o0ooo0n
000000oooo0ooO0oO0oOoO0oooooooooo
ooooooo0oooOooOooOoOoOoOoOooOooon
Ooo0oOoooooOoooooooooooooon
O000o0O0o0o0oo0oo0oo0oo0ooooooon
oooo
0000000000000000000MPEG
000 pPCOOO0O0OO0ODOODOOODCOOOOOO
000o0O0oO00o00o0o0o0o0oo0ooooon
O0o0ooo0oO0ooooooooo

52 000000000
oooooooooooooOoOooooooooooa
1) 0DoOOoO0OOoOooooo

2) 0OO0O0OO0OO0OO0OooO0oooOoon

3) MS-LevelDOODOOOOOO

4) 0OO0O00OO0O0OO0OOO0OO0
(1)OooooOOooooOoooOoOooooOoooo
00o000oo0o0oo0o0o0ooo0o0oooooooon
(2)00000O000O0OOO0OOO0O0OOOOOOD
000 TsecOOOODOO420000000000
0000oO0oO0oo0o0oo0o0ooooOoooooon
oooooooo
(3)0000000000000000 MS-Level
O000oO0O000000000000004.300
00000000000 MS-Level DOOOOOOO
00o00oO0oo0oo0oo0oo0ooooooooooDon
ooooooooon
(4)00001000000000000D000
00000o000o00o00o000AOOOOODOn
0000010 10000000000000000
O0o0oO0oO0oBOOOOOOOOOOOOOODOOO
000oO0o0oAOOOOOOOOOOOOOODOO
O00000o000o000AODOOOOOOOODOn
O0oooo0ooOo0oO0oo0ooOoo0oooooooooon
0oooo0oo00o0oooooooo(2)o (3)o00n
0000o0o00o0O0o000o0o0o0o0ooooooon
0000000000000 oo0oo0n AOO

01 D0o00O0ooboOoOooOoooo
Fig.1 The digest controller.
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Table 1 The subject tasks.
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Table 2 The questionnaire results (n = 60).
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Fig.2 EEG intensities of “logical thinking”.
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Fig.4 Correlated distributions of judgement results.
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