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Abstract: We propose a rescoring method using words related to a query for spoken term detection (STD).
In this paper, we assume that words associated with the topic in speech data and co-occurring with the
query are called “words related to the query,” and that the related words appear multiple times in the speech
data. To identify the words related to the query, we introduce distributed expression of words obtained by
Word2vec, and first convert each word in the word recognition results of speech data into a word vector.
Fach word vector is then compared with a word vector of the query. Words related to the query are de-
termined by calculating the degree of similarity between the two word vectors. However, a word vector of
an out-of-vocabulary (OOV) query cannot be obtained in this manner, since OOV queries do not appear in
word-recognition results. For such OOV queries, we perform a Web search using the query, whereupon texts
including the query are extracted. Recognition results of the speech data and the extracted texts are then
combined and used for training of Word2vec. Distances to all candidates in the document, including words
related to the query, are used advantageously. Experiments are conducted to evaluate the performance of
the proposed method using open test collections of the NTCIR-10 and NTCIR-12 workshops. For retrieval
accuracy, an improvement of 3.2 points in mean average precision was achieved using the proposed method.

Keywords: spoken term detection, words related to the query, word vector, rescoring
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Fig. 1 Overall view of the proposed method.
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Table 1 Extraction conditions for speech features.

s FEAACE S 16kHz
b riZle . o .
1t bit £& 16bit
. FBANK(40dim) + AFBANK(40dim) +
Rl ]
AAFBANK (40dim)
mER 25 msec
A Z A 10 msec
FAgESpx NI VTR

& 2 DNN OF# 5
Table 2 Training conditions of DNN.
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J— ¥ BV 2,048
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(Ve =E" 5
HRE . A R
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e Wi V7 b~y 28K
SRR 0.004
=Ry T
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PA R
TRy 7 10
TR 0.007
=Ry T
DNN R 256
PA R
TRy 7 ¥ 30
3 FAMEY
Table 3 Test set.
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S
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40,746 3&55 37,782 3&iE
yzy Formal Run : 100 f | Formal Run : 113 fi
(IV: 47, O0V: 53) (IV: 72, 00V: 41)

7z, IERERIZ, NTCIR 4 — 7+ 1 ¥ bt shr:
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M TTORERFL 2T o 72, 328iDEBY, T A—% 7
1205<B<09D01HNADIEEED, S=100 L7 5.
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IRFENEE OFFMi 121X MAP (Mean Average Precision) #*
w7z, AP (Average Precision) 13MZEERT LA S
L TwE, ERAT SN/ E TORMAEEL 4IEF
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Fig. 2 The result of applying the proposed method to
NTCIR-10.
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Fig. 3 The result of applying the proposed method to
NTCIR-12.
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Table 4 Number of queries whose retrieval accuracy has changed by the proposed method.

NTCIR-10 NTCIR-12
v ooV 7t v ooV 7
Mk 20 17 37 19 18 37
KT 8 19 27 13 10 23
b7z L 1 6 7 6 8 14
100%—100% 18 11 29 34 5 39
At 47 53 100 72 41 113
100%—100%% B\ = &5 29 42 71 38 36 74
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4 BHROWERE

Fig. 4 Retrieval accuracy of each method.
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Table 5 Evaluation of the list of lectures to be rescored.

N =100 N = 200 N =300 N = 400 =500
A (%) 36.33 35.36 34.01 33.32 33.87
FRELE(%) 75.85 73.15 72.12 71.88 71.99
F it (%) 39.85 38.33 36.70 35.93 36.27
B ERGH I 1.50 1.54 1.57 1.57 1.60
3.6pt, IREHLATT46pt DI ELE R 72, FHTLH 78 7
BOMENRONTEY, TNENEHMTHAT 2 & 6.10 =
Db EHEEL 5o 72, AT HREE COUEI NSO RO 6 2
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NTCIR-10 TIE@E I EFEZEE TS, 7 ) 2 & % 76 3 N
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B2 DN, FHICOVTIEAHROEEE T 2. D
75 1
4.6 REAXONIZRFFEEHE 100 200 3800 400 500
AHRISRBEFNED L <, BRI Z S 5 &g S RE 8 S5 A 5 (N)
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DS RCTEATo 2L SO ZFHNLZ DPI2L 3
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Fig. 5 Processing time of the proposed method.
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