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Cepstral Distance and Log—Energy Based Silence Feature
Normalization for Robust Speech Recognition

A SRS B B b
{Guanghu Shen*, Hyun—Yeol Chung*)

*(giéfﬂ—a_-m_ Xig‘%)\p.sﬂ*
(HQURE 20104 38 229 XY 201046 48 27%)

2 A7} 014] TA0) xjo)7} -S04 AdAEte] e aclolnt olash 3h4o) Helx)it Holy] ¢sh ull o cjokik
SE54 st didol ARElR ik, i B35 A3 S w2 SNR (Signal—to—Noise Ratio)olt 5-3-77H)
o] Aol 73t ':T*&‘/'#E ol Aotmrt Yol o’ Qla) Qla/dsol AdtEl= “71]7301 ASiTt, B =Rl
23 ouzjet S4/5E (B A2 YPLEY 539 B2 549 Ao|F vehl= FAEY §-520 2 (Buclidean)
AzlE At 34/ —':-:Lé L83l S 2 EA) M} wh (Cepstral distance and Log—energy based Silence Feature
Normalization)& ARKSHACE Aoket B2 %2 SNRofj = 22 YA 50| 39 %S AA ¥= S4L el
o 7|&9] 83 4 A (Silence Featurs Normalization)#'H 9] S48 IR §RI8N= 8hal, W2 SNRo||A =
21 o) O $4/ES RS BEdo] $oU AT ATl HUE ol #U A ANPEE B & Uk
AXHYP AR 7129 SFN-I/I, CSFN Whyoll sl Ao gpy 4458 Q& += 9ol 7L FEYS R
Ael,

8o 34 <4, 54 A, RE 54 Fsh PLEY AT

Fagek A2 Hof @5

n r-l0b

The difference between training and test environments is one of the major perforiance degradation factors in noisy
speech recognition and many silence feature normalization methods were proposed to solve this inconsistency,
Conventional silence feature normalization method represents higher classification performance in higher SNR, but
it has a problem of performance degradation in low SNR due to the low accuracy of specch/silence classification,
On the other hand, cepstral distance represents well the characteristic distribution of speech/silence {or noisc) in
low SNR, In this paper, we propose a Cepstral distance and Log—energy based Silence Feature Normalization (CLSFN)
method which uses both log—energy and cepstral cuclidean distance to classify speech/silence for better performance,
Because the proposed method reflects both the merit of log energy being less affected with noige in high SNR and
the merit of cepstral distance having high discrimination accuracy for speech/silence clessification in low SNR, the
classification accuracy will be considered to be improved, The cxperimental results showed that our proposed CLSFN
presented the improved recognition performances comparing with the conventional SFN-I1/11 and CSFN methods in
all kinds of noisy environments,
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Table 1. Recognition performance comparisons of the con-
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Table 2, Recognition performance comparisons according
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Table 4. Averaged recognilion perfermance comparisons

o SetA | SetB | SetC AVG.

10 8520 | 6555 | 5788 | 6287

11 6546 | 6566 | 5797 | 6303

1.2 6585 | 6566 | 5846 | 6333

13 6548 | 6563 | 5831 | 6314
Y 6554 | 6612 | 5775 | 6313

15 | 6508 | 6585 | 5701 | 6268
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Tabie 3. Recognition performance comparisons for CLSFN
method (u — 1.2).

SNR Set A Set B Set C
20 dB 96.52 96.65 94.32
15 dB - 9374 93.94 88.60
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5 dB 66.69 67.58 52.93
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Avg. 65.85 65.66 58.46
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