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Invalid Input Rejection Using Bag-of-Words
for Speech-Oriented Guidance System

MATSUI TOMOKO2 SARUWATARI HIROSHI! SHIKANO KIYOHIRO!

Abstract: On a real environment speech-oriented information guidance system, a valid and invalid input
discrimination is important as invalid inputs such as noise, laugh, cough and utterances between users lead
to unpredictable system responses. Generally, acoustic features are used for discrimination. Comparing
acoustic likelihoods of GMMs (Gaussian Mixture Models) from speech data and noise data is one of the
typical methods. In addition to that, using linguistic features is considered to improve discrimination accu-
racy as it reflects the task-domain of invalid inputs and meaningless recognition results from noise inputs.
In this paper, we introduce Bag-of-Words (BOW) as a feature to discriminate between valid and invalid
inputs. Support vector machine (SVM) and maximum entropy method (ME) are also employed to realize
robust classification. We experimented the methods using real environment data obtained from the guidance
system “Takemaru-kun.” By applying BOW on SVM, the F-measure is improved to 83.61%, from 81.73%
when using GMMs. In addition, experiments using features combining BOW with acoustic likelihoods from
GMMs, Duration and SNR were conducted, improving the F-measure to 86.57%.

Keywords: invalid inputs discrimination, bag-of-words, support vector machine, maximum entropy method,
speech-oriented guidance system
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Table 1 Classification result on input data of “Takemaru-kun”
(from Nov. 2002 till Oct. 2004)
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Table 2 Experiment data
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Table 4 Experimental condition
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Fig. 2 Result of invalid input discrimination using a single fea-
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Fig. 3 Result of invalid input discrimination using multiple

features
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Table 5 Discrimination error rate of each category

Error Rate
GMM BOW BOW, GMM,
AT I TARNT =T | (RERFIE) Duration, SNR
GENDH SVM SVM ME | SVM  ME
BRIAN 3782 10.05 | 18.11 1877 | 9.94  18.06
BRAEE 929 19.59 | 15.17 1851 | 9.58 13.89
| FEEHAHABR 328 44.51 | 23.17 29.88 | 29.88 30.18
| & | EROBRNEE 728 24.31 | 3.85  7.42 | 11.13 8.93
| ¥ | EREXKMEREIA 563 77.62 | 33.21 38.72 | 47.78 36.59
A& | A—nN—7o— 62 41.94 | 40.32 45.16 | 53.23  53.23
] LRIV 215 7.9 0 0 0 0
% 29 0| 345 345 0 3.45
EARY: 160 563 | 6.25 1250 | 5.00 8.13
HE 1366 857 | 3.00 4.32 | 4.83 4.03

Al T=EAR—ZIZFEKRED IRV LT —XDH 5
7280, FNo&IEHUZEEESH D FH (semi-supervised
learning) [20] 12 & 2 #UIMEREM EAYE X SN B,

BE RO, MEKRALERT e HEE S T
FE AN 72 AR B SREl DR (JST/CREST)
DB % 2T TiTbh .
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