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Detecting Acoustic Events and Hot Spots Based on

Audience’s Reaction in Conversational Speech Content

TATSUYA KAwAHARA,TT Kounger Sumi, ™t Jun OcAaTaf?
and MASATAKA GoTof?

‘We present a novel scheme for indexing “hot spots” in conversational speech
content, such as podcasts, based on the reaction of the audience. Specifically, we
focus on laughters and non-lexical reactive tokens, which are presumably related
with funny spots and interesting spots, respectively. A robust detection method
of these acoustic events is realized by combining BIC-based segmentation and
GMM-based classification, with additional verifiers for reactive tokens. We also
propose a novel method for automatically estimating and switching a penalty
weight for the BIC-based segmentation according to the background acoustic
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environment. Experimental results show a significant improvement in detection
accuracy by the proposed method. Furthermore, subjective evaluations suggest
that hot spots associated with these acoustic events are mostly useful, attract-
ing the viewer’s interest. Finally, we design a new interface “podspotter”, which
provides efficient access to speech content based on these results.
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Fig.1 Acoustic events and hot spots.
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Table 1 Training data set for acoustic events.
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Fig.2 Flow of acoustic event detection.
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Fig.3 Frame-wise classification accuracy of 8-class acoustic events.

02 0000000000D00O0O0 program-open
Table 2 Detection performance of laughters and reactive tokens (program-open).
ooooooo gooooooo
ooo ooo FO ooo ooo FO
oooo 0.650 0.713 | 0.687 oooo 0.340 0.852 | 0.640
A=1.0 0.913 0.264 0.305 A=1.0 0.353 0.679 0.547
A=15 0.742 0.422 0.459 A=1.5 0.331 0.793 0.599
A=2.0 0.600 0.575 0.575 A=2.0 0.292 0.812 0.575

(1+o®)RP ®)
R+ a?P
OddbeO00ooobOOOoOooobOOOoOoOobObOO0ooboObOOoooDOoooDbOOobo
gobooooboooooUoooOooboOoooOoOoobOo00DOUe=050000
4.3.2 OO0ODOOOO

ooooobD8obooOobooOo0oo0oOobO soobOoboOoOooboboOoooOooooooDo
0 O program-opend 0 0 0 0 00O O O program-closed0 D 0000000000 OOODO
goooobOo0o AOODbOoO0ODOO0ODO0ODOOODOOODOUODOOODOODbOODO
goooooodooOoU0oooUoOooooOoUobobDoOoOooOobDOooUUoOoDbooOoooo
0000000000000 00000001%U0o0000oo000ooooo
goooooooo0oOooOooo 200000000 O0ODbDOUODOUODOODOODO
gooooOoodUoOooooOoOoUobOoOoOo0o0UoOooooooOOCOooOUOUOoDoOooOoOoo
goodooOoodoooodoodbooUdoDOOoOoOODUooObOUODOoOooDOoOoogDo
godo0oboOoo0dooooo0oOoOooDoobOO0O0 A=200000000000000O

F =

(© 2011 Information Processing Society of Japan



3369 O0000000O0OO0O0O0000O0O0O0O0OOOO00000O0O0OO0O0O0000O0O0O0O0O0

gbooboboobooooboooooboobobooobooboboboboooo
gboobooooooboboobooboooboboooobooooobobobooobobo
gooboboooooooooooboooooooooobooooooooooooobooa
goood

5. JO0OoOOoooooo

goboboooboodoooboobooooooboooobbOooboboooooooooo

5.1 OO0OO0OO0OO0OO0OO0O0
goooooooooooooooobooooobooOobOoOO0OoobobOOoboOoooooboo
goboooooooomooobooooobooooboooooobooOoo 200000C0O
goooooooooooon

o 000000 DOOOOOODOODOOOOOODOOOOOOODDOOODOOODOO

ooboooobooobooobooooobooo
o JO000O0O0OO0DOOODOOOOOOLODOOOOOODOODOOOOOOODDOODO
oobooooboooooooooooboooon

5.2 O00O0OO0O0OO0ODOOO0OD
gooooooooooobooooooobooobooooobbobooDbboooooDoonDo
000000000000000%* 000000000000000000000000
gooooooooooooboooooooooooboooooooboooooooooDboo
goboooooooooobobo4600000D00O00DOOOOODODOOOODOOODDOO
gbl10000b000bo0oo0ooodboooooobooooooooooooooond
goooooboooooooooooooboboboooooooooooboooooonoa
gobooooooooooonoon
ooo00o0o0ooooO0o0oo0oOooooOoOoOoOoOoBICOOOOOOOOOOOOOO
goooooooooooooooobooboOooooooboobOooOooboOoooobooboo
0000000000 Nme, 0000000 Dne., O0O0O0OOCOO0O0O0O00000O0O0O
00000000000000000000000000000000000 Npaz 0 20
000000000 Dne. 00O00O0O0OOCOODO 2000000000000 2500000
gooobooooooooooooboooooobooooooobooboooooOoboOoooooboo
aoon

00o0oooooog Vol 52 No. 12 3363-3373 (Dec. 2011)

03 0J00000O00oOoooooooooooon
Table 3 Questionnaire for hot spot evaluation.
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Table 4 Detection performance of hot spots.
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