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New Speech Research Paradigm in the Cloud Era
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Abstract: Recently most individuals have come to use mobile information devices, and daily upload the
information obtained by such devices to Internet Cloud. Accordingly the applications of speech informa-
tion processing have been changing drastically. We need to create a new paradigm for the research and
development of speech information processing to adapt to this change. In this paper, we summarize the
state-of-the-art speech technologies, propose how to create a research platform for this new paradigm, and
discuss the problems we should solve to realize it.

Keywords: speech processing, Internet, Cloud, research paradigm

I pooooooo 4-3-11, Takeda, Kofu-shi, Yamanashi
1-1, Hibarigaoka, Tempaku-cho, Toyohashi-shi, Aichi 10 0oooo

2 p0ooooo 1-3 Tatara Miyakodani, Kyotanabe-shi, Kyoto
3-3-1 Ushikubo-nishi, Tsuzuki-ku, Yokohama 1 0oooo

3 poooooooo 930 Sakaedani, Wakayama-shi, Wakayama
1-1-1 Umezono, Tsukuba-shi, Ibaraki 12 goooooooooooag

4 goooo 8916-5 Takayama, Ikoma-shi, Nara
1-6-1 Nishi Waseda, Shinjuku-ku, Tokyo ¥ oooooo (o)

5 pooooooo 2-4, Hikaridai, Seika-cho, Soraku-gun, Kyoto
2-1-2, Hitotsubashi, Chiyoda-ku, Tokyo ) akiba@cs.tut.ac.jp

6 gooo b) jwano@tcu.ac.jp
1-33, Yayoimachi, Inage-ku, Chiba ©)  jun.ogata@aist.go.jp

7 000000 4 ogawa@pcl.cs.waseda.ac.jp
2-12-1, Ookayama, Meguro-ku, Tokyo ) onono@nii.ac.jp

8 DOoOO0 ) shinot@chiba-u.jp
1-5, Yokotani, Seta Oe-cho, Otsu-shi, Shiga 8)  shinoda@cs.titech.ac.jp

9 0ooo b nanjo@rins.ryukoku.ac.jp

© 2012 Information Processing Society of Japan 1



gogoooooood
IPSJ SIG Technical Report

1. 0goo

0000o0o0oooooooooooooooooooo
0oo00ooooooooooooooooooooooag
0oo0odoooooooDooooooooooooooag
oooooooooooooooooooooooog
0oo0oooooooooooono oooooo1od
100000000000 00o0oooooooooog
0oo00oooooooooooooooooooooag
0oo00ooodoooooooooooooooooooag
0oo00ooooooooooooooooooooooag
0oo0ooooooooooooooooooooooag
oooooo

0o00oooooooooooo20120 s000000
O00o0o0ooo (SLh)oo0oooooooooooo
OMoo0ooooDooo wGOooooooooooo
0000000O00O0bOoo0o0oooooobOobooog
000000000O0bOoOooooooobOoboooog
00000000bOO0bOOoo0ooooooobOooooog
0000000O00O0b0obOoo0ooooooooooog
000o00o0o0o0O0o0ObOobOobOoooooooTvVOoOd
00b0o0000O0bOO0bOoO0ooOooOoboDOobOooooog
0000000 D0OO0D0O000 Transcription, 00O, 00, O
00000000 00oooo0OO0 (Doobooooooo
oo0o00o0o0)ooooOO0oO0oOoOoOoOoOoooooooo
00000000 oO0ob0o0obO0o0obDO0o0obOOoobooo
00b000000obOO0bOobOooooOooobOooooog
000000000 00O00OO0DO 0000000 on
e JODODODOOODO
e JIDODODLOOODODOODO
e [0 Diarization
e JODODODDOODODOODO
e J0DODODODODODODOO

00000 wGUOUOOODOOoDOoooooooDoooDo
000000000O0bOO0bO0o0o0oooOobOooooog
000000D000O0bO0o0ooOOoooobOOobOooooog
0000000000o00oU0o0ooooooUoooo (oo
00O000000obOO0bOoO0ooDOooobDOobooooog
00O0000D000O0bOoooOOooDOoooobOobooog
00O0000D00D00o0O0DO0DO0DbOonooD

000000000 0DbOO0bO0O0DO00O0oDOOoDOoDOo
Oooooooooooo(@o oo)

) hnishi@yamanashi.ac.jp

9 mnishida@mail.doshisha.ac.jp
k) nisimura@sys.wakayama-u.ac.jp
D' hara@is.naist.jp

m)  hori.t@lab.ntt.co.jp

© 2012 Information Processing Society of Japan

Vol.2012-SLP-92 No.4
2012/7/19

2. 00OOoOooboooboo

goboobooboobboobooboooboo
gogbooboboboooboobuooboonoboon
0000000 00000000000 ooO0o0O
ggoobbooooooooobbobbbboooooog
gogbooboboobuoobooboobbooboon
gogboopobooboobobooo

goboobooboobboobooboboooboo
gogboopobooboobbooboobbooboo

2.1 0000
00000000000000000000000000
000000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000ICTOO00
00000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000000000000000
0000000000000000000000WEBO
00000000000000000000000000
00000000000000000 [2)0000 Google
00000000000000000 NTTOOOO0OO0O
00000000000000000000000000
00000000000000000000000000
0000000000000000000000000!
000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0 [3]0

22 0000000000
l0o0oO0ooooooooooooooooooooon
goooooobooooooocoooooooobooooon
oOooO0oO0oO0oO0oO0oO0DODoOoOO (booo)o
gooooooboooooboooooooooboooo
o000 (SbR)D0oO0O0O0O0O0O0ODOOOOODOOO
goboooooboooooboooooooooboooo

*1 20120 60 40000000000000000O0



gogoooooood
IPSJ SIG Technical Report

000000D00000D000000000000 (STD)
ooooooo
SDRODOOOTRECH4 00000199600 SDR O
00000000000000000000000000
00000000000000000000STDOOO0
0D02008000000000000000 (NIST)OOO
00000000000000000000000000
0000000 (500000000000000000
0000000000000
SDROSTD OO OOO0O0OODDOO00O0OODDO
0000000000000000000 (0000)00
00000000000000000STDOO000000
00000 [60000000000000000000
00000000000000SDROOOOOOODO0O
00000000000000000000000000
00000000000000000000000000
000000000000000
00000000206000000000000000
000D0D0000000000 WGOOOD000000O
000000 SDROSTDOOOOOOOOOD0OOOO
00000000000000000000000000
000000 (CS))00000000000000000
00000000000 WGOOO0O0000000000O
0000D0D00000000000D000 NTCIR-90DO
SDRO STDOOOOOOOODOOOOOO [7)02013
000000 NTCIR-10000000000 @
00000000 1000000SDRO STDOOODO
00000000000000000000000000
00000000000000000000000000
0 (0000)000000000000000 R000
00000000000000000000000000
00000000000000000000000000
00 [9]0
0000000000000000000000000
0ooooo
e 0000O0DDOOONDOOODNDOOODD (O
0000 SDROOD)
e 000D0O0DOODOODOODNOODNOOODO
00 (STD)
e 000D0O0DOODOODOODNOODNOOODO
OO0 (SDROSTDOOOOOOODO)
000000000000 00000000)

3. Jboobooobboobod

gobooooooboooooooooboooooooo
cobooboooooooooboooooooOooooooo
cooboboooooocoobooooooboOooobooooo
cooooooooocOoOoboooOoooOobocOoobooooo

© 2012 Information Processing Society of Japan

Vol.2012-SLP-92 No.4
2012/7/19

goooooobooooooboooooooooboooo
gobooooooooooboooooooooboooo
goooooobooooooocoooooooooooo
gboooooooooobdoboooooooooooon
gobooooobooooooboooooooooboooo
goooooobooooooocooooooooboooo
gobooooobooooooboooooooooboooo
gobooooobooooooboooooooooboooo
gooooobodooooooooooooobooboooon
gobooooobooooooocoOooooOooboOooo
uoboooooooooboooboooooood
uobooooobo ooboocoooboocoooboboooo
oooooooboooobooooobooOooooonoa
ooooooooboooz2000000c00o0oo0oa
cobobOodoobooooooOooboOoooooa
oooboooobooooooOoobooooooa
coboooooboooobooooooooo
uobooooooooob ooooooooboooo
oooobobooobooooooOooboooooooa
coooocoooood
ooboooob0 oooboocoOooooooboboooo
ocbooooooboobobooocboooboOooooo
O000000o0o [oooo0oooooooo
O0000O0ooooOo0oooooo 1oooo
cooboboooooocoooboooboooooooo
0O [1200000000000ooooooooQ
cobooOooobOoOoobooOoOooboOoOoooooa
cobooOoooboooooOooOooboOoOoooooa
OO0oO0o0o0o0ooO[s)oooooooooooo
ooo
uoboo O0ooooobobooooooooobobooooo
ooboobooooOobooooooooooooooa
oooooooooooocooooooobooboogad
cooboooooboooooooobooOoooooa
oobOoobooooocooooosboooboooooboon
ooooooooooooboocoooooooboooo
oobooooooooooboocoooooooboooo
000000000 (14 o0000000ooo0ooon
oobooooooooooboocoooooooboooo
ooboooooooocooboooooooooboooo
OO0oOooo{@o oooon)

4. [0 0O00O0ODiarization

00 diarization 000000000000 O0O0O0O0OO
0000000000 00000000000(“Who spoke
When?”) 0000000000000 O0O0OOOOOOO
goboooooboooooboooooooOoooboooo
00000000000 diarization001) 000000



gogoooooood
IPSJ SIG Technical Report

0 O Voice Activity Detection: VADII 2) 0000000
0000000ooo0o0O0000ooooooooms3) o
gboboooobooboboboooooboboboooog
gooo

00D ICASSP (2007 000 2012000000000
O00000 diarization 00000 270000000
gogoooooobobbooboooboobobbbboboood
gooobobboooooboobobbboboooobbobodg
00000000 14000000 NIST Rich Transcrip-
tion (RT) Evaluation 0000000 11 OO Augmented
Multi-Party Interaction (AMI) Corpus 0000000 3
goooobobooobobooobob sb0b0oooboodg
00000 NIST Speaker Recognition Evaluation (SRE)
gboooboo 3gbooboboooboobooogoobog
gbobooooobobobooooobooboboooog
00000 diarizationD0O0O0O0O00O0DODOOCOOOOO
gbooooooboobobooooooobobooog
Diarization Error Rate (DER) D 00000000 OOO
DERODDOOODOOODDOOO Purity O Rand Index
gobooooooboobboooooooobobbodg
000 False Acceptance Rate (FAR) O Missed Detection
Rate (MDR) 0000000000000 OOOOOOO
googoobobooobobooobobooobbooobo 12
goooboo8suobooboobo 400b00DO
gobob0oo 2000000000000 000DOOd
obobooooobooboboooobooboboooog
obobooooobooboboooooobooboboooog
O00000 diarization 000000 0OOO (15000
obobooooobooboboooooobobooooog
O000000000ooooooooooo [eooo
000000 Multiple distant microphones (MDM) O O
0000000000000 0000000000 (Time
Differences Of Arrival: TDOA) 00000000000
000000 ooo0oo0ooooooooooo
goboooobooboboooooobooboboooog
00000 BIC (Bayesian Information Criterion) O O O
gboobooooobooboboooooobooboboooog
000 18000000000 HaMMOOO0OO0OOOO
gboboooooboboooooobooboboooog
0000000 [(19ooooooooooooooooo
diarization 0000000000 DODOOOOOOCOOOO
0 O O zero resource speech recognition 00000000
00000000 2000

000000 diarization 0O D0OOCOODOODOOOO
ooooooooboboboooooooboboooog
obooboooooboobobooooooobobooooog
ooooooooocoowGOoooooooooooo
ooboooboooboboobboooboobooboog

© 2012 Information Processing Society of Japan

Vol.2012-SLP-92 No.4
2012/7/19

gooooobodooooooooooooobooboooon
goooooooooooboooooooooboooo
O0000000BICO i-vecter 000000 2000
O000000 2100000000000 0O0O0 2210
goooboooooooobooooooooooboooo
goooooobooooooocoooooooboooo
ooooooooooo00 MrFCCOOOOOOOOO
goooooooooooboooooooooboooo
oooooooooooMDMOOOOOOOOOODOO
gobooooobooooooboocoooooooooooo
oobooooooooooOmuoo oooooo

5. Dbooboobuooboob

Jooodooooooooooboooooogoon
0oooooooooooooboooooboooooon
gboboooobobobooooobooboboobooo
gboboooobobobobooogooboooboooo
goooooooboobooooooobooboboooboooon
gboboooobobobooooooboboobooo
gboooooobobobooooooboboobooo
gboboobooboooboooboooobooboooon
00000o0O00oOo0oUooooooooooos/NOOo
gbobooooboobobooooooboboobooo
gboboooooboobobooooooboboobooo
gbobooooboobobobooooobooobgoboo
gboboooooboobobooooooboboobooo
gboboooooboobobooooooboboobooo
gbobooooobooboboboooobooboboobooo
gboboboooood

gbooooobooboboooobobooooogon
00000000o000o0ooooOoUo (bo)ooooo
000000 (bo0oooUooOoUo)ooUoooooo
gbobooooboobobooooooboboobooo
0230000000000 0O0bOOo0oouooooo
gbobooooboobobooooooboboobooo
gbobooooboobobooooooboboobooo
gboboooooboobobooooooboboobooo
O0000O00O00000000 [24]25. 0000000
gboboooooboobobooooooobobobooo
O00O000o00o0oooOo 260000000000
gboboooooboobobooooooboboobooo
000 (ThOoA)ODOOOOOOO (Direction of Arrival :
DOA)O0OD0OUO0OOOOOOODOUOOOOOOO
OO0oo0oo0o 2ro00o0boo0oouooooo
gboboboboooogooooo

gooooobobooooobooboboboooooon
gbobooooobooboboooooooboboobooo
gboboooobooboboboooooboboobooo



gogoooooood
IPSJ SIG Technical Report

goooOoOopoOoOoOoOoOoOoOoOoOoOoOooOoOoooooo
gooooOopoOoOopoOoOopoOoOopDOoOopDOoOoDbDOooo
goooOoOoOoOoOoOoOoOoOoOoOoOoOoooooooooo
gooooOoOoOoOoOoOoOoOoOoOoOoOoOoOoooooooo
O Uncertainty Decoding [28) DO O0D0O00D0O0OO0DOO
O0o0o00o0ooooOopDooOoD0o0OoooooOooOooo
goooOoOoOoOoOoOoOoOoOoOoOoOoOoooooooooo
ooo

goooOoOopoOoOopoOoopoOopoOoOopDoOopDoooo
goooOoOoOoOoOoOoOoOoOoOoOoOoOoOoOoOooooooo
000 A/DO00O0OOOOOOOOOOOODOOODOOO
OO00o00o0o0oo0ooU0DOoOooUooUoDooooo
goooOoOoOoOoOoOoOoOoOoOoOoOoUOObOUOOoOooooo
goooOoOoOoQoOoOoOoOopoOoOoOoOoOoOoOooOOooooo
gooooOoOoOoOoOoOoOoOoOoOoOoOoOoOoOoOoooooo
gooooOoOoOoOoOoOoOopoOoOoOoOoOoOoOoOoOobDOooo
0 1000 0 Odistributed microphone array, J 0 00O ad
hoc microphone array D0 0000000000 ODOO
gooooOoOoOoOoOoOoOoOoOoOoOOOoOOOODOOO
goooOoOoOoQoOoOoOoOopoOoOoDOODOOObDOoLoo
O000000000ooooooooooon34em O
OO0O0OQ00O0ODO 100usd016kHzOOOOOOO 1600
gooooOoOoOooOoOoOoOoOoOoOoOoOoOOOoODOOoOo
gooooOoOoOoOoOoOoOoOoOoOoOoOObOOOoOOOOoo
Oo00o00o0o0oU0oooOoUooooOooDpDooOooooDo
goooOoOoQoOoOoOoOoOoOoOoOoOOOUOOUOODOOoo
goooOoOoOoQoOoOoOoOoOoOoOoDOOoUOOUOOoOooo
O000O0oU0OoO [290ouooooog (TbOA)OO
goooOoOoOoOoOoOoOoOoOoOoOUOUOOoOOUOOOOOOo
0000000 (308 jo0ooooooooooooQ
goooOoOoOoOoOoOoOoOoOoOoOoUOUOOUOOUOOOoOoOoo
00000000 [3283juoouoooouoooooo
000000000 [34850000oouoog [36)0
gooooooooo

goooo0o0oOoooOoUoOoOoooUUUoUooboooo
gdooooOoOoOoOoOoOoOoOoOoOOOOUOOOODODRoO
gdooooOoOoOoOoOoOoOoOoOoOOOOUOOOODOOoO
gdooooOoOoOoOoOoUoOoOoOoUOoOUOOUOOOODOoOo
OO0000oOo0oU0UooooUoUooooUooooooooDo
gdooooOoOoOoOoOoOoOoOoOoOUOUOObOOOODOoOo
O00oU00oooU0U0oooU0OooooUooooooooDo
(00 oDooo)

6. J0OoOobDoOOoOobOooboon

gobooooooooobooooooooooooo
cbooboboooooooobOooboobobOoooooao
cobobooboooobooooooboooboOoboooobooo
cooooooooocoobooooooocOoobooooo

© 2012 Information Processing Society of Japan

Vol.2012-SLP-92 No.4
2012/7/19

goooo0opoOooooopoooooopooopooooo
gooooOopoOooOoooOoooooopooopooooo
gooooOoOoOoOopoOoOoOoOoOoOoOoOoboOoOooOoOoOoo
gooooopoOoOoOoOoOopoOoOopDOoOopDbooooooo
goooo0opoOoOoOoOooOoooooopooopooooo
gooooooOoooOooooooOoOopoOooooooo
gooooOopoOoOopoOoOopoOoOoDOoOoDOUoDOoooOo
goooo0opoOoOoOooopoooooopooopooooo
goooo0opoOoOopoOoOopoOoOopDOoOopDOoOoDOoOoDoDO
ooOoooOoOoOoOoOoOoOoOoUoOOUOObOUOUOOoOoOoOo
O0000oO000oOo (Clewd)D0OO0OODOOOOOO
go000oOo0o0oOoOoOoOoOooDOoOooOoUoUUOUooooo
(Crowd) 00 0OO0O0O0OOOOOOOOOOOOOOOOO
0oooo0o0oooooUooooUooooooooDo
goooOoOoOoOoOoOoOoOoOoUOOOUOUObOUOUObOOODO
o00o00ooo0oOooooUoOoDooUooooooooo
gooooOopoOoOoOoOoOopoOoOoDOUODOUOLOODODO
go0ooo0o0oOoOooOoOooOoOooUoUooUoUoDooLoo
o0ooo0ooooooobooooooo
PodCastle[37], [38], [39] 00000000 OO0OOO
goooo0opooOopoOoOopDOoOoUoOOobOUOUOOoOooDoO
goooo0opoQoOoOoOoOopoOoOoDOoUopDUoUoDOooDoDO
0000000000000 00DOOO00PodCastle
gooooOoOoOoOoOoOoOoOoOoOOOObObOUObDOODO
gooooOopoOoOoOoooOoOoOoOoUOUObOUOUODOOoDO
gooooOoOoUoOoOQOOOOOOUOUObOUOUOObOOoO
oodooOoOoOoOoOoOoOoOoo 1ooogUUoUooooo
godooOo0oQoUoOoOoUoUoOOUODUOULDOUoOooLoo
O00000ooo0U00oomoooomooooooo
gdo0o0oO0o0oQOoOoQoUoOoOoUODUOUObOUOUOLDOoOoO
go0o0oo0o0oOoO0oQoUoUoOoOoOooDOUOoOUoOULoo
goooo0o0oQoOoOoOoOoOoOoOOoUOUOOUOUObObOODO
godooo0oOoQoUoOoUoOoOoUOUODUOUObDOUObObOODoO
000000000000 oOoooooooooo (390
Amazon Mechanical Turk (MTurk)[40]0 0000000
00000o000oD0ooooUooooooOoooooOooo
0000000000000 O0D0O0O0O0ONAACL-201000
Creating Speech and Language Data With Amazon’s Me-
chanical Twk 0000000000000 OOOO [41]0
00O OlInterspeech2011 00O DOOOOOOOOODOO
Crowdsourcing for Speech Processing 0 01000000
00000000 420000000000000000OO
()booUoUOoUO(2)UoUoooooooUOoo
000 3)00o0ooUo0ooUooUooooooo
g0d00oo0o0o0oOo0oOoUoUoOooDOoUOUOUoooooo
000000000000 ¥oo0oouooooo
g0do0ooO00oOoOoOoOoOoOOOOOOOObOOoOoOoboO
00000000000 000000PodCastled OO0



gogoooooood
IPSJ SIG Technical Report

Cigye—

/or{casﬂe B

Jiv: e

c.com EBRAE-TETH ERHOREY 2
%)(‘é‘%)(‘a‘ﬁ(‘é{?(é%)&ﬁmg!§ﬂ)§mu1‘ P
h v, 5. BADERE. EREEFC, BLLRSLTS
h B> TWET, &fc, TRL¥— K. SREDS
& HRBBORED, WRHICE>TOET, ERE
;tng%xg;a._m;ammmaar ERH. 6L
. BHE BABRO

. E&V) E*ﬂi??)ﬂ)ﬁﬂ: < BENRR
HEORBUC, RS SEWE L TWET (&
(&R EXD, Bend, Y-XEE

LT
LN
ESCE

< RrNIEHRF LD, B
E LN thwéﬁi BRELT. 21ERE =
BOWR  A=TY (/R—v3V BRRT

Vol.2012-SLP-92 No.4
2012/7/19

PRodeastle ™
B0

ERF HSEROBEOTYT . 5 | EIKEE;!
el lasslop] I-I-EE
!l;mu &
EXS !
nn

L-UEFr BREOBETLO, EEGE. MLLHBOM

SEE— l~

0 1 PodCastle 000O0O0OODOOODOOOOOODOODOODDOODOODO,OD (3800

ooo

(2)000000000000000000000000
0000D0D0D0O00MusicNavi2000O0D0000000
00000000000000000000000000
0000000 (1)000000000000000 [44]0
000000000000000000000000
00000000000000000000000000
00000000000000000000000000
000DMO000000000000000000000
0000000000000000000
Social IME[45) 000 000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000O0D0IMEDOOOOOOOOOOOOOO00O0
00000000000000000000000000
00000000000000000000000000
000000000000
0000000000000000000000 Syn-
vie[46) 0 0000000000000000000000
000000000000000000000000000
000000 47]00000000000000 YouTube
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
0000000000000000000000000
00000000000000000000000000
ooo
00000000000000000000000000
00000000000000000000000000
00048 000000000000000000000
00000000000000000000000
0000000000000000000000000
00000000000000000000000000
000000000000000000MO000000
00000000000000000000000000
00(@MO 0000000)

© 2012 Information Processing Society of Japan

7. ODOOoo

goobbbbooooooooobobbbbooooa
ooooooogoowGOoooooooooooooo
gogboobbobboobooboobbooboon
gogboobbobboobooboobbooboon
ooooooooooowGUOUoooooooogoooo
gobooobooboooo

ggod
1] 0OO0O0OO0,“00000000000000D00DOO0O0OO
ooo0”, 000000 200r000000000000

0, 1-3-1, pp.1-4, 2007.

R. Masumura, S. Hahm, A. Ito,
guage model using webdata for
Japanese spontaneous speech recognition,”
TERSPEECH2011, pp. 1465-1468, 2011.
ooood,“04000000000000, 00000
00000 vol. 95, no. 5, pp. 422-426, 2012.

J. S. Garofolo et al., “The TREC spoken document re-
trieval track: a success story,” Proc. Text Retrieval Con-
ference (TREC) 8, pp. 16-19, 2000.

NIST, “The Spoken Term Detection (STD) 2006
evaluation plan”. http://www.itl.nist.gov/iad/mig/
tests/std/2006/docs/std06-evalplan-v10.pdf

P. Carolina et al., “A spoken term detection framework
for recovering out-of-vocabulary words using the Web,”
Proc. INTERSPEECH2010, pp. 1269-1272, 2010.

T. Akiba et al., “Overview of the IR for spoken docu-
ments task in NTCIR-9 Workshop,” Proc. 9th NTCIR
Workshop Meeting, pp. 223-235, 2011.

gooOoo, “0000000oo0o0ooooooooon
0o0oOo0ooOoooDooooooy0eb0000OO0O
oooooooooooooo, 2012.

W. Qu and K. Shirai, “Sounds of Speech Based Spo-
ken Document Categorization: A Subword Representa-
tion Method,” IEICE Trans. Info. Systems, vol. E87-D,
no. 5, pp. 1175-1184, 2004.

0. Cetin, and E. Shriberg, “Analysis of overlaps in meet-
ings by dialog factors, hot spots, speakers, and collection
site: insights for automatic speech recognition,” Proc.
INTERSPEECH2006, pp. 293-296, 2006.
goobOooooboooooooooo,«0cboboooo
0go0o0ooooooooooooobooooooooo
00000000’ 000000000Ovol. 52, No. 12,
pp. 3363-3373, 2011.

[2] “Training a lan-

large vocabulary
Proc. IN-

[4]

[5]

8]

[9]



gogoooooood
IPSJ SIG Technical Report

(12]

(22]

23]

24]

(25]

ooo0,0000,“00o000ooooooooooo
00o0oo0o0o0o0oooOooooooy ooooooo
00, vol. 25, no. 3, pp. 504-513, 2010.

J. H. Jeon, R. Xia, and Y. Liu, “Sentence level emo-
tion recognition based on decisions from subsentence seg-
ments,” Proc. ICASSP2011, pp. 4940-4943, 2011.
goooDoOoDODbOoOoDOOO0o0oO0bOOo0D, “obboa
goo00DO00oO00O00oo00oooooooO0”oooooa
goooo D, vol. J95-D, no. 3, pp. 618-627, 2012.

H. Aronowitz, “Speaker diarization based on GMM
supervectors and unsupervised intra-speaker variability
modeling,” Proc. ICASSP2010, pp. 4402-4405, 2010.
F. Valente et al., “Speaker diarization of meetings based
on speaker role N-gram models,” Proc. ICASSP2011,
pp. 4416-4419, 2011.

D. Vijayasenan et al., “Speaker diarization of meet-
ings based on large TDOA feature vectors,” Proc.
ICASSP2012, pp. 4173-4176, March 2012.

T. Oku et al., “Low-latency speaker diarization based on
Bayesian information criterion with multiple phoneme
classes,” Proc. ICASSP2012, pp. 4189-4192, 2012.

T. Koshinaka et al., “Online speaker clustering using in-
cremental learning of an ergodic hidden Markov model,”
Proc. ICASSP2009, pp.4093-4096, 20009.

M. Huijbregts et al., “Unsupervised acoustic sub-word
unit detection for query-by-example spoken term detec-
tion,” Proc. ICASSP2011, pp. 4436-4439, 2011.

J. Silovsky et al., “Speaker diarization of broadcast
streams using two-stage clustering based on i-vectors and
cosine distance scoring,” Proc. ICASSP2012, pp. 4193—
4196, 2012.

G. Friedland et al., “Multi-modal speaker diarization of
real-world meetings using compressed-domain video fea-
tures,” Proc. ICASSP2009, pp.4069-4072, 2009.

X. Anguera, C. Wooters, and J. Hernando, “Acoustic
beamforming for speaker diarization of meetings,” IEEFE
Trans. Audio, Speech, and Language Processing, vol.
15, pp. 2011-2022, 2007.

H. K. Maganti, D. Gatica-Perez, and I. McCowan,
“Speech enhancement and recognition in meetings with
an audio-visual sensor array,” IEEE Trans. Audio,
Speech, and Language Processing, vol. 15, pp. 2257—
2269, 2007

T. Hori, S. Araki, T. Yoshioka, M. Fujimoto, S. Watan-
abe, T. Oba, A. Ogawa, K. Otsuka, D. Mikami, K.
Kinoshita, T. Nakatani, A. Nakamura, and J. Yamato,
“Low-latency real-time meeting recognition and under-
standing using distant microphones and omni-directional
camera,” IEEE Trans. Audio, Speech, and Language
Processing, vol. 20, No. 2, pp. 499-513, 2011.

http://spandh.dcs.shef.ac.uk/projects/chime/challenge.html

C. Wooters and M. Huijbregts, “The ICSI RT07s speaker
diarization system,” Multimodal Technologies for Per-
ception of Humans: International FEvaluation Work-
shops CLEAR 2007 and RT 2007, pp. 509-519, 2008.
J. Droppo and A. Acero, “Uncertainty decoding with
SPLICE for noise robust speech recognition,” Proc.
ICASSP2002, vol. 1, pp. 57-60, 2002.

R. Lienhart, I. Kozintsev, S. Wehr, and M. Yeung, “On
the importance of exact synchronization for distributed
audio processing,” Proc. ICASSP2003, pp. 840-843,
2003.

V. C. Raykar, I. V. Kozintsev, and R. Lienhart, “Posi-
tion calibration of microphones and loudspeakers in dis-
tributed computing platforms,” IEEFE Trans. Speech and

© 2012 Information Processing Society of Japan

[31]

[32]

[33]

[34]

[35]

[43]

[44]

[45]
[46]

Vol.2012-SLP-92 No.4
2012/7/19

Audio Processing, vol. 13, no. 1, pp. 70-83, 2005.

N. Ono, H. Kohno, N. Ito, and S. Sagayama, “Blind
alignment of asynchronously recorded signals for dis-
tributed microphone array,” Proc. WASPAA, pp.161—
164, 2009.

Z. Liu, Z. Zhang, L. -W. He, and P. Chou, “Energy-based
sound Source Localization and Gain Normalization for
Ad Hoc Microphone Arrays,” Proc. ICASSP2007, pp.
761-764, 2007.

M. Chen, Z. Liu, L. -W. He, P. Chou, and Z. Zhang,
“Energy-based position estimation of microphones and
speakers for ad hoc microphone arrays,” Proc. WAS-
PAA, pp. 22-25, 2007.

7. Liu, “Sound source separation with distributed mi-
crophone arrays in the presence of clock synchronization
errors,” Proc. IWAENC, 2008.

T. Ono, S. Miyabe, N. Ono, and S. Sagayama, “Blind
source separation with distributed microphone pairs us-
ing permutation correction by intra-pair TDOA cluster-
ing,” Proc. IWAENC, 2010.

I. Himawan, I. McCowan, and S. Sridharan, “Clustered
blind beamforming from ad-hoc microphone arrays,”
IEEE Trans. Audio, Speech, and Language Processing,
vol. 19, no. 4, 2011.
000,0000,00000, “PodCastle: 00000
0dd0oodooodooooooboooooooooo
OOo0oO0OO0oOoOgo,” Proc. WISS2006, pp. 53-58, 2006.
ooo,00o00,“WebOOoOooooDooooo,) O
00000 212000000000000, pp. 49-52,
2012.

J. Ogata and M. Goto, “PodCastle: collaborative train-
ing of acoustic models on the basis of wisdom of crowds
for podcast transcription,” Proc. INTERSPEECH2009,
pp. 1491-494, 2009.
https://www.mturk.com/mturk/welcome .

C. Callison-Burch and M. Dredze, “Creating speech and
language data with Amazon’s Mechanical Turk, Proc.
NAACL HLT 2010 Workshop, pp.1-12, 2010.

G. Parent and M. Eskenazi, “Speaking to the Crowd:
looking at past achievements in using crowdsourcing for
speech and predicting future challenges,” Proc. INTER-
SPEECH2011, pp. 3037-3040, 2011.
0000,0000,00000,0000,0000, “0
0o0o0oooooooooooooooooooooo
OO0, 0000000000, 2009-SLP-77-19, 2009.
00,00000,0000,0000, 000000
0go0ooooooooogoooobooooogoooo
OO0, 0000000o0ooon, vol. J90-D, no. 10, pp.
2807-2816, 2007.

http://www.social-ime.com/ .
0000,0000,0000,000,“0000000
00o0o00o00Uoooooooooooooooooo
0,000000000, vol. 48, no. 12, pp. 3624-3636,
2007.
00O00,0000,0000,000,“0000000
goooOoO0oOoOOOOOoOOOoOoOoyOoOoOoOoooOoO
00, vol.25, no.2, pp. 243-251, 2010.
goo,0o00,000,«0c00b0000b0Oo0oDOoono
gooooOoOoOooOoOoOoOoOoOoOOoOoyOOoOoOoOO
000d, vol.b3, no.1, pp. 138-148, 2012.



