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INTRODUCTION PERFO RMANCE MEASURES Minimum distortion filter
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Noise reduction: recover a speech of interest from noisy observation. | Minimize Jq (h) == By = R Fyae
R input SNR
The proposed method: o O Wiener filter
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= It first applies a time smoothing window to the noisy signal. °
Minimize J (h) = hyw = R;},erww
= Noise reduction filters are applied to the smoothed noisy signal.
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SIGNAL MODEL AND PROBLEM oI (1) = D = I Rxwh, min J (h) subject to J, () = No?
FORMULATION 4 }
[ h should be found in such a way that oSNR (h) > iSNR. J hr, = (Rxw+ iRve) ! Iywa
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Microphone signal in the time domain: va (h) = 5 Implementation:
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y(k) :@@ clean speech 20 sentences from TIMIT database ‘
V4 \ noise recorded 1in a Sedan car 33 L " ................ .................... ................... .................. N
desired signal additive noise MSE CRITERION smoothing window Hann window e . | |
Sampling rate 8 kHz 5 N ;
Considering past and future samples: U 1SNR 10dB 2 3 | | ' :
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Y (k) = X(k) + V(k) 6 & oY —— hy,,u=5
B ( ') """" - hT‘u, =10 | Performance of the Wiener filter as a function of time smoothing length,
: - : : a = D N: (a) output SNR, (b) speech distortion index, and (¢c) PESQ. Simula-
L Problem: estimate (k) from ¥ (k) 10 ‘ ' tion conditions: iSNR = 10 dB, L = 13, 15, 20.

LINEAR FILTERING/SMOOTHING FOR
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o CONCLUSIONS
Estimator:
. Eigenvector corresponding to the maximum
2(k) =h" Y (k)w Bunax !. | eigenvalue of the matrix product Ryl Rx., e A linear estimation approach to single-channel noise reduction in
X(k)w +hTV(k the time domain with the ability to smooth and filter the observa-
a ] tion signal at the same time 1s presented.
= T¢q(k) + Vrn (k) l Substituting h,, .y into the distortion-based MSE, we get Cmﬁ 5 P
" real-valued smoothing vector with lenath &V smoothing vector with length N ~ e Three different filters, maximum SNR, Wiener, and tradeoft filter-
Ji (hpmax) =02 — 2¢tL . rywse + <t Rxwtmax s, are derived.
noise reduction filter with length L The optimal value of «: e Results show advantages of smoothing.
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The variance: = — max!Y 0 20 40 60 30 100
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ot B[] = bilgh <) '
e B ¢ 4T rv The performance of the Wiener, tradeoff, and maximum SNR filters
correlation matrix of Y(k)w  variance of xg(k) and v (k) f—— t?”ﬁnw n ki (without the time smoothing technique, i.e., N = 1) as a function of
Ryw = Rxw + Rvw max VX W bmax the filter length, L. The PESQ score of the noisy signal is 2.375.
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