T B I VT B P T 4

A Study of Minimum Variance Modulation Filter for Robust Speech
Recognition

EET]'#% Ren-hau Hsieh
Bt S S g T A
Dept of Electrical Engineering, National Chi Nan University
$97323560@ncnu.edu.tw

7*/#% Hao-teng Fan
B S R S
Dept of Electrical Engineering, National Ch1 Nan University
$96323516(@ncnu.edu.tw

M. E@ Jeih-weih Hung
st SR BRSPS T A
Dept of Electrical Engineering, National Chi Nan University
jwhung@ncnu.edu.tw

e

o B L e *ﬂwﬁaﬁﬁ r PRI < 25 7]
“R%EJ@EE @mﬁﬁﬁ%ﬁwﬁﬁiﬁ LT E: $Wﬁw%3ﬁﬁﬁ
}%%P’gm wu ] ﬁﬁﬁUM%$$Wﬁﬁﬁ’wMH§#ﬁ R Ge

LiRE =R ;g [ (MVLSSF)bﬁlﬁ”ﬁ TR B R TR iﬁ?i

(MV-MSI) - 735 *wiHl ’ J“ 125 g HE v 1 O ek o 3“2?7??‘/!* pUfE ]

_~w$%%%?¢@5$¥?% T (S 77l [ARE - ‘@Tﬁhﬁﬁﬁw'
ek

;Lﬁé’iﬁ (§- Aurora-z 1Jéf§\7ﬁ E¥7H$| PuEf R N R EE o g ERE R [ A
E‘Vﬁb&aﬁ@ﬂﬁf J_ R T RSB AR R AIH“@F”F‘%‘%@% i AR E L
HER 1 poss EE;L *ﬁiﬁl Lﬂﬁﬁﬁ#ﬁ‘ i » MV-LSSF == MV- MS; F’?&_—U N
fiﬁ*lﬂ 7] HIJ’E & 55.41%%% 51.20% » B 25 PRV BTk 53 F S
A i B TR p@;nﬁi[ik °

Abstract

The modulation spectra of speech features are often distorted due to environmental
interferences. In order to reduce the distortion, in this paper we apply the minimum variance
(MV) criterion to obtain the optimal frequency response of the temporal filter, and then two
approaches, least-squares spectral fitting (LSSF) and magnitude spectrum interpolation (MSI)
are used to obtain the filtered feature sequence. Accordingly, two new temporal processing
approaches are proposed, which are named MV-LSSF and MV-MSI, respectively.

In the Aurora-2 clean-condition training task, we show that the new MV-LSSF and MV-MSI
give more than 50% relative error rate reduction over the baseline, and provide relative error
rate reductions of 8.18% and 2.73% over the conventional LSSF and MSI, respectively.
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These results reveal that the proposed methods significantly enhance the robustness of speech

features in noise-corrupted environments.
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Method Set A Set B Set C average AR (%) RR (%)
baseline 71.98 67.79 78.28 71.56 — —
MV-LSSF 86.77 88.02 87.00 87.32 15.76 55.41
LSSF 85.66 86.88 85.87 86.19 14.63 51.44
MV-MSI 85.18 87.16 85.94 86.12 14.56 51.20
MSI 84.99 86.55 85.56 85.73 14.17 49.82
MVMF 85.09 87.47 86.22 86.27 14.71 51.72
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H 5 YRR SN R R SR PR (%)

Method SetA | SetB Set C | average AR (%) RR (%)
baseline 7198 | 67.79 | 78.28 71.56 — —
CMVN 80.69 | 8341 80.09 81.66 10.10 3551
MVMF 88.47 88.98 86.70 88.32 16.76 58.93
CMVN | MV-LSSF | 89.78 | 90.39 | 89.14 89.90 18.33 64.47
MV-MSI 88.17 | 88.92 | 86.60 88.16 16.59 58.35
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