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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 such as MFCC (Mel-Frequency Cepstral Co-
efficient) 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,
such as speech recognition result, is considered to improve discrimination accuracy 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 experi-
mented the methods using real environment data obtained from the guidance system “Takemaru-kun.” By
applying BOW on SVM, the F-measure is improved to 85.09%, from 82.19% 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 86.58%.
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Fig. 1 Processing flow in “Takemaru-kun”.
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Table 1 Classification result on input data of “Takemaru-kun”
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£ 5 SVM & ME |2 X % kil 5 o7 i
Table 5 Difference between Classification results
of SVM and ME.

ME
R | AR
SVM | %) | 3,073 | 229

HE 168 | 432

DIKTIZOG N >7zbneEzbN5, LX), GMM
i & O BRI BOW 2814 5 2 & T, FAR O
DHEIFRETE DD, —HTHRAEAREDOT— I BL VA
&, FRRSEALT 2T H L. COZLIERLE -7
T = N= 2% W72 EBRIC X ) BGEET 2 LB D 5,
KL CTOHROTHEBZ L7205 HBOHEE TS,
w2, SVM & ME OFFIER Y O & T 5720,
TANT—=FHOEHATIO) B, SVM B X U ME THEL)
AT - BAT LB snzbnEFNEREIEL, &5
RS, FEEl, $XRTOEME [GMM 4+ Duration
+ SNR + BOW] #JHw7z. SVM BI O ME 2L 5T,
WA LN ENTT =7 253,013 &b L5,
30%D 7T —Z 12OV TIE, SVM & ME OBk R A
BRI >Tnb, Ik, SVM & ME & O3l
Y DEMDPEL > TWDBE I EDGD 5. SVM TIREB
BRI > TW A DI LT, ME T3z i
A > T B 728, 57 % 5 RN & 15 - 725k 28 h
BENEEZOND., ZOFFEIZ2ODBNBOHE T %
BT A LT, SOICERBEGHRIZEI R TELT L
ERELTWAS,

5., ¥&®

N AT O T L LT, SRS EICSENE
METHL BOW 2z 7z, SVM B LU ME 12X %55
ZIRFEL. GMM ZH W72 SVM 12 & A HERTF: &
LC, GMM, Duration, SNR B £ ' BOW % f#s & L
72 SVM T, F REEAHY82.19% 20> 5 86.58% 12tk & 17z,
BOW (ZIER AT DFEBNCE R TH 0, FHICIER)ZERE O
BIEREDIN LI FS L TR Y, FENRE L MAED
WD EEVERIEREIEOND Z EAUREN. 2L,
BHMEOMETIZL > T, L7 LOMENMLETS L
RO w720, MEEOTFHRIEHRFT ORI H 5.

U EOFERIZE Y, BOW FREE 3R AT OB A
MTHDHIEPREINTZD, W ODPDFREDFR I N T
W5, BOW ORICEUIAFE N A 4 Y IKGET 5720, J
FXA 2 OxFET— /X ANZ#H L 72856 O i FEERIC X
D, KRFELEOFRMEEZRTLESH L. £, KFLTH
Wiz [ F 5L A] F=FR=ZAIZIFKRED TNV 7
LT—=92% 270, TNOE2ER L Y4%Mb )5
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