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Automatic Indexing of Lecture Speech
by Extracting Discourse Markers

MASAHIRO HASEGAWA," YUYA AKITAt and TATSUYA KAWAHARAf®

We address a method of automatic indexing for lecture speech using suggestive words that
frequently appear in the initial sentences of sections, and we define such words as discourse
markers. We deal with academic presentations because these presentations can be segmented
into relatively distinct parts. At first, we segment transcriptions into sections with average
duration of pauses in the lecture as a threshold. Next, each section is segmented into sentences
by using a statistical language model. Then, discourse markers are selected from nouns based
on term frequency and sentence frequency statistics. We evaluated these discourse markers
with recall and precision rates on indexing task of lecture speech. Sentences are indexed if
the sum of the term frequency and sentence frequency statistics of detected discourse markers
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exceeds a threshold. As a result, we achieved a recall rate of 85% with precision of 20%.
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Fig.1 Model flow of academic presentation at technical conferences.
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Fig.2 Overview of indexing processes (training & testing).
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Table 1 Result of period insertion using word 3-gram

language model.

oo 000 000
ASOOMARO11 61/61(100%) 61/78(78.2%)
ASOOMARO15 31/32(96.9%) 31/52(59.6%)
ASO00MARO020 69/69(100%) 69/81(85.2%)
ASOOMARO026 48/51(94.1%) 48/67(71.6%)

total 209/213(98.1%) | 209/278(75.2%)
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Table 2 Example of extracted discourse markers.
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Table 3 Training set.
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Table 4 Test set.
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AS99SEP008 120 1,943 0 12
AS99SEP009 110 1,680 O 11
AS99SEPO011 130 2,541 0 8
AS99SEP014 110 2,067 O 9
AS99SEPO015 120 1,871 0 7
AS99SEPO018 130 1,628 O 8
AS99SEP019 14 0 1,926 O 12
AS99SEP037 120 2,158 O 14
AS99SEP039 130 2,138 0 11
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AS99SEP097 120 2,508 O 16
PS99SEP025 | 27 0 5,372 0 18
ASOOMARO11 120 1,903 O 13
ASOOMARO026 14 0 2,487 0 10
NLOOMARO07 150 2,644 0 8
NLOOMARO033 130 2,974 0 10
NLOOMARO81 150 3,059 O 12
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Fig.3 Indexing performance using discourse markers.
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Fig.4 Indexing performance using pause length only.
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Fig.5 Indexing performance by changing the weight b.
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Fig.6 Indexing performance by changing the weight a.
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Fig.7 Indexing performance by changing the number of
discourse markers.
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Fig.8 Indexing performance for speech recognition
results.

goobobobooooooooooooooooooo
gooooboobooooboooooooooooo
goobooboooooooooboooboooooooo
oo

5. 0 O

ooooooooobooooobooooooo

oboooooooooooooooooobooooao

obooobooooboooobooooooooboon
goboooooooooooooobooooooon
gooooooooboobooobooboooooooooon

0000000 8%UIU0O0 20%000000000

July 2002

goooboboooboooooocobocoooooooon
boodobooooooooboboooboobooo
000000000 30%040%0 000000000
oboooobooooooooo

oooboooooooooooooooboooooboo
gooooooooobooboooooo

o0 OO0oO0o0oooooooobooobooDbon
goodoooooboooboooboooooooo
gooooooooooobooboobooooooooao
gboboooooooboobooooooooboooo
gboooooooboooboooboobooooobooo
ooooooooon

g o 0 0O

1) 0 000000000000000000O0
goooO0oOoOoUoOooopooUooooooooo
0 0 99-SLP-29-18 (1999).

2) 0 0O00OO0O0OOUOO0OOOO0ODOO SCFGOOO
O000000000000000000000O0
2000-SLP-34-42 (1999).

3) Imai, T., Schwartz, R., Kubala, F. and
Nguyen, L.: Improved topic discrimination
of broadcast news using a model of multi-
ple simultaneous topics, Proc. IEEE-ICASSP,
pp.727-730 (1997).

4) 000000000000 0UO0OOOOoOOoo
0000000000 o0o0oooooooooon
0000000000095-SLP-6-3 (1995).

5) 0000000 DOo0OUOooooUooooo
O000o0ooopoooooooooooooon
0000000000 98-SLP-24-8 (1998).

6) 00000000 DoO0oOoOoUoOOooOooo
O000000oooOooooooooooooo
000000 0o0oooooooOooogospPar-
27 (1997).

7) Jones, G.J.F., Foote, J.T., Jones, K.S. and
Young, S.J.: Video mail retrieval: The effect
of word spotting accurasy on precision, Proc.
IEEE-ICASSP, pp.309-312 (1995).

8) McDonough, J., Ng, K., Jeanrenaud, P., Gish,
H. and Rohlicek, J.R.: Approaches to topic
identification on the SWITCHBOARD corpus,
Proc. IEEE-ICASSP, Vol.1, pp.385-388 (1994).

9) Waibel, A., Bett, M., Metze, F., Ries, K.,
Schaaf, T., Schultz, T., Soltau, H., Yu, H.
and Zechner, K.: Advances in automatic meet-
ing record creation and access, Proc. IEEE-
ICASSP, Vol.1, pp.597-600 (2001).

10) O0oOOoOoOoooOooOooDoooooooooo
00D000C00oDOO0OO0O0O00Ooo2000-SLP-
34-11 (2000).

11) 000000000000 000000000



Vol. 43 No. 7

goobooobb0oooouobobooooooo
00000000 2001-SLP-36-1 (2001).

12) 0000000000000 0000D0OO0O
goooobooobooboboobooboboo
goobooboboooooboobobooobooboo
Vol.40, No.4, pp.1491-1498 (1999).

13) Haase, M., Kriechbaum, W., Mohler, G. and
Stenzel, G.: Deriving document structure from
prosodic cues, Proc. EUROSPEECH, pp.2157—
2160 (2001).

14) 000000000000 OOOFOOOOOO
00o00oo0oooooboooobooobooooogo
000000000o0OooooUsSP99-13 (1999).

15) 00O0O0Oo0oooOooOoooUooooooooo
O000000000o00ooooooboooo2o001-
SLP-35-5 (2001).

16) 0000000000000 OO0OOOoDOooOO
goobo0ooooboobooboooooboo
00000 Vol.40, No.4, pp.1395-1403 (1999).

17) 00 0D0DO0MOD0O0O000000D0000
00000 (1996).

18) D000Oo0ooooUooooooooooo
o0o0o0oooooooboooooooooo
00 00 O 2000-SLP-34-23 (2000).

(00130110 19000)
(00 140 40 16000)

ooood

20010000000000000
oooooooooooooooon
gooooooooooooooon
gobooobooooo

goooooooooOooooooboOooboOooOooOooboo 2229

o0 0boDbooDboo
200000000000000
oooooooooooooooon

A

-, pooooooooooooodo
n ud ooooooo
e

1987 000000000000
gbooolegooooooooon
gobo1ooooooooooono

\</' oboooOoooooocoon99s O
gboobooesooooooon

go0oooooDoOo0oboobDo1esdod 960

O0000000000o0o0oooo1998000 ATRO

gooogoooooobooooooooooao

200100000000000000O000O0O0 2100

goooooooobooooooooooooooo

o997 ooooooobooooog200000

gobobooooouooooocooooooooooboo

gooooooooooboooboooooboooooo

0o0ooooooO0O0O0O0OO0O0000000IEEEO
ooo




