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Study on Noise Reduction of Tibetan Speech based on
Spectral Subtraction
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Abstract: In the process of the acquisition of speech information,there will inevitably be all
kinds of noise interference. The noise reduces the intelligibility and quality of speech and even
seriously affects the accuracy of speech processing. Spectral subtraction is the most common-
ly used method for the noise reduction of speech, which estimates the short-time amplitude
spectrum of the speech based on the characteristics of human consciousness. It is suitable for
speech that is contaminated by additive noise pollution. In this paper, statistical analysis of
spectral subtraction gain compensation factor and reduction factor parameter is used to study
the noise reduction processing of Tibetan language speech based on spectral subtraction, and
an ideal experimental result is obtained.
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The flow chart of Tibetan speech noise reduc-

tion algorithm based on spectral subtraction
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Fig. 3 Improved spectral subtraction effect of multisyl-

lable using multitaper spectrum estimation in Tibetan
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MOS { MOS value
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Table 2 Adjusting the reduction factor under different signal
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Table 3 Adjusting the gain compensation factor under differ-
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Input gain
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Improved spectral subtraction results

compensation

factor 8 —5" 0" 5"
0 5.398 4 4.349 8 7.134°5
0. 000 01 5.358 4 4.636 6 7.238 4
0.001 6.013 3 6.812 2 7.405 6
0.01 5.124 9 6.719 7 7.414 0
0.1 2.5325 5.461 1 7.669 5
1 —3.6626 —0.326 3 3.282 3

TE: = A B 15 1L (dB)

Note: * means signal to noise ratio of input (dB)
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Table 4 The calculation results of four parts of Tibetan lan-

guage data under the same signal to noise ratio
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1 2.099 8 5.975 2 9.604 5

1.6 4.294 8 7.485 1 9.569 2

1.7 4.475 2 7.694 8 10.027 4

1.8 5.069 5 7.587 2 9.375 0
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SR ONCE T

Note: The input noisy speech signal to noise ratio is 0 dB

HEEHL O 0 dB

4 Hig

AL B PR 1 A0 2 2 DR R R T U 1 DR K
A H B S R OR SCIE A SE T B e T A AN [
fEWE LT AL 98 7 o Y 25 AN T B BSOS T
T VR I P T DR MR B A O ARG o
B B IBUAEL Y Rl L I & B /R0 5 R 22 5 1 1 0 PR 28R A



82

JUPR R sA R 2018 4F 2 A A5 34 % 1 )

T 2 B A DR R AR
2% Wk

(1]

[2]

[3]

(4]

Weor i L SRR, W B BT RO A5G k h i /) JE Js M
ST W AR R A AR BE AR, 2001541 (4/5)
108-111.

YAO X F, WU Z,JIN G C. Wavelet denoising using
the digital speckle correlation method[ J]. J Tsinghua
Univ:Sci & Tech,2001,41(4/5):108-111.
EPHRAIM Y,MALAH D. Speech enhancement using
a mini-mum mean-square error short-time spectral am-
plitude estimator[J] . IEEE Transactions on Acous-
tics» Speech.and Signal Processing,1984,32(6):1109-
1121.

EPHRAIM Y ,VAN TREES H L. A signal subspace
approachfor speech enhancement[]J] . IEEE Transac-
tions on Acoustics, Speech, and Signal Processing,
1995,3(4) :251-266.

KA. MATLAB 7255 5 5 2007 51 & A 0 i 6
MM b 5t Jb 5T 25 it K K 4 i WA, 2013 184 -
194.

SONG Z Y, The application of MATLAB in speech
signal analysis and synthesis applications[ M ]. Beijing
Beihang University Press,2013:184-194.

KT R BT 20 A T 0 SO 4 9 R D b R
LI, SN H 5 8K, 2017,34(3) :67-70, 118,

(6]

[7]

(8]

(9]

ZHANG Q, WU ]. Improved wiener filter speech en-
hancement based on multi-taper spectrum estimation
[J]. Computer Applications and Software, 2017, 34
(3):67-70,118.

MG MG L X R AR L e T 2 A T Y
[J]. AR F 4R . 2008(12) :150-152.

WU P P, ZHAO G, ZOU M. An improved spectral
subtraction method based on multitaper estimation[ ] .
Modern Electronic Technology,2008(12) :150-152.
BOLL S. Suppression of acoustic noise in speech using
spectral subtraction[ J]. IEEE Transactions on Acous-
tics, Speech, and Signal Processing, 1979,27(2).113-
120.

HU Y,LOIZOU P C. Speech enhancement based on
wavelet thresholding the multitaper spectrum [ J].
IEEE Transactions on Acoustics, Speech, and Signal
Processing,2004,12(1) :59-67.

(A5 ik i i 5 ok MR SB[ EB/OL . [2017-0-111.
http://blog. csdn. net/leixiaohual020/article/details/
47276353.

[Submission] The principle of noise reduction in spec-
tral subtractionl EB/OL]. [2017-0-11]. http://blog.
csdn. net/leixiaohual020/article/details/47276353.

GRS - R EZD)



