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Spoken Term Detection for Suffix Array was Constructed Using
Multiple Speech Recognition Results

KOUICHI KATSURADA!
TSUNEO NITTA2

KOUDAI KATSUURA™!
YURIE IRIBE™

This paper proposes a fast spoken term detection (STD) method using a suffix array. Previously, we have proposed a STD
method in which a suffix array is constructed from a recognition result obtained by using a single syllable-based language model.
In this study, we attempt to improve search performance by constructing the suffix array from two or more recognition results
obtained by using word-based and syllable-based language models. Experimental results show that the maximum F-measure and
MAP scores increased by 9 points and 7 points on the CSJ core lectures (44 hours), respectively, and those on the CSJ all lectures
(604 hours) increased by 12 points and 9 points, respectively. Moreover, we confirmed the search time per the recall rate
decreased by using the suffix array constructed from multiple recognition results. These results show that constructing suffix
array from multiple recognition results makes the search performance considerably improve without increasing the search time
severely.
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Characters | Index Suffix Index Suffix
a 1 abracadabra 11 |a
b 2 bracadabra 8 abra
r 3 racadabra 1 abracadabra
a 4 | acadabra 4 | acadabra
c 5 | cadabra £> 6 |adabra
a 6 | adabra 9 bra
d 7 dabra 2 bracadabra
a 8 |abra 5 cadabra
b 9 bra 7 dabra
r 10 |ra 10 |ra
a 11 |a 3 racadabra

Array={1,2,3,4,5,6,7,8,9, 10, 11} Suffix Array={11, 8, 1, 4,6, 9, 2, 5, 7, 10, 3}

1 Suffix Array OS5 15
Figure 1 How to construct a suffix array.

a i u e 0 k S t
BEM | - |+ |+ | | -+ |- -
BE® |+ | - | - |- -] -]-]-
MiAtE | - | - | - | - | - |- |+ ]+
gt |+ | - |+ | - ||+ | -] -
BB | - | - - - - v -]

B 2 FRREEHET — 7 LD —EB
Figure 2 A fragment of a distinctive phonetic feature table.
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Figure 3 The flow of keyword search.
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Figure 4 The flow of search by multiple recognition results.
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AFHED score & B, @EAE, FHEL L OHREHZ,
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# 1 CORE i DR MERE
Table 1  Search performance of CORE-lecture experiment.

score | FBLIE(%) | #EEFE(%) F fiE 152 SR RF[#] [ms]
1.000 39.9 90.6 55.4 0.3
0.970 41.0 90.9 56.5 0.3
0.940 42.7 91.2 58.2 0.0
0.910 48.8 89.4 63.1 1.24
0.886 55.3 84.9 67.0 0.92
0.880 58.1 68.0 62.7 0.94
0.850 66.1 60.6 63.2 3.14
0.820 71.6 25.8 38.0 9.04
0.790 77.1 16.8 27.5 315
0.760 80.4 6.96 12.8 117
0.730 85.1 1.37 2.69 290

# 2 ALL DR IERE
Table 2 Search performance of ALL-lecture experiment.

score | FELE%) | G HE%) F il T SR B3 FE [ms]
1.000 40.5 83.9 54.6 0.94
0.970 41.7 84.3 55.8 0.92
0.940 43.5 84.0 57.3 1.26
0.920 49.3 74.3 59.2 2.8
0.910 50.7 67.2 57.8 2.8
0.880 55.4 34.0 42.1 5.62
0.850 60.3 27.2 37.5 20.9
0.820 66.5 11.8 20.1 63.4
0.790 71.4 3.99 7.56 243
0.760 75.8 1.31 2.58 1016
0.730 81.9 0.38 0.76 2855

b) NTCIR-9 T % & O [3][14] Tid ALL DR FE %5 T — & 12 CORE D
T EEDIRNEVIRY BB o778, SCHR[3][14] & b Fa3 Kz
7o T%. F£72, COREIZDNTHEF—TU — ROMBEHED LIR%E 74 <
Liziz®, MREIZETOEWAHTND.
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#3 NTCIR-9 BN 7 /L — 7 DI FEIERE & H TR
Table 3 Search performance and process time achieved by
NTCIR-9 participants.

F 1l Mean T 2R R[]
e KAE Average [ms]
Precision (F B K)
R—=RAT A 52.7 59.5 36,400
B R R 58.0 66.1 1.54
CORE-lecture | HEEGRkAS S 67.0 73.2 0.94
Experiment Nishizaki & 725 83.7 13,440
Kaneko © 38.5 27.2 13
lwami & 64.5 49.1 1.6
N—=2AF A 45.9 45.1 548,000
ALL-lecture
A — R R 47.5 50.6 1.54
Experiment
LR 59.2 59.4 2.8
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Figure 5 Precision-recall curve of CORE-lecture experiment.
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Figure 6 Precision-recall curve of ALL-lecture experiment.
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Figure 7 Precision-recall curve of
CORE-lecture experiment (3-best).
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Figure 8 Precision-recall curve of
ALL-lecture experiment (3-best).
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ALL-lecture experiment (5-best).
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Figure 10 Search time of CORE-lecture experiment..
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Figure 11  Search time of ALL-lecture experiment.
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