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ON SPEECH ENHANCEMENT USING MICROPHONE

ARRAYS IN THE PRESENCE OF CO-DIRECTIONAL INTERFERENCE
Xin Leng, Jingdong Chen, Jacob Benesty, and Israel Cohen

Introduction WL LCMV Beamformer
eMicrophone arrays have been used 1n a wide range of arg glinBH(a))(I)in(a))Tl(a))
applications. h@) -
e Existing algorithms cannot deal with co-directional interference. S.L. hH(a))dX(a), cos 6y =1
oA WL LCMYV beamtormer 1s presented. h¥ (w)d (@, cosBy) =0
O]
O
v. ~ ) _ -1,
h; cpy(@) = @ (@)D() | D ()P} (0)D(w)| iy

/> ’

[

Case Study: Spatially White Noise

Q Q Q Q Q Q Q (U Spatially white, 1dentically distributed, and circular Gaussian
noise.
Signal Model =
A uniform linear microphone array of M sensors: ‘E’_lZ:
Y, (@) = X, (@) + T, () + V() So
= eIV X))+ J@) |+ V()
- - - | 0 55 Fig. 1. Theoretical array gain.
Speech Interference  Noise B
- M| yy(@) — y/(®) | [iSNR™} (@) + iSIR™}(w)]
A T ﬂ[hLCMV(a))] — : N R-I : > . TR-1 ; >
y(w) = [Yl(a)) Y,(w) - YM(G))] (1 + [ 7/(@)|)ISNR=Y(@) + M[1 = | rx(@) |” +iSIR= (@)(1 — | 7(@) "))

X(w) + J(@) + V(o)

= d(w, cos 0) [X(@) + J(@)] + V(@) Simulations
- Image model with f = 0.8
Problem Formulation - ULMA with 7 sensors, broadside direction

, L - Speech from TIMIT database, car and white Gaussian noises
Using WL estimation theory:

X (») = h(w)y(w) + h(w)y*(w)
h?()¥(w)
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Tl(a)) L (a)) Fig. 2. Spectrograms in car noise. Fig. 3. Spectrograms 1n car-plus-Gaussian
h’(a)) The input SIR 1s 5 dB. noise. The input SIR 1s 5 dB, and nput
SNR is 10 dB.
X (w) = h"(w) |dy(w, cos O)X(w) + X'(w) Conclusions
g ~
+d (@, cos 6y)J(w) + ) (@) + V(w)] ®Beamforming i1n the presence of noise and co-directional
interference.
Problem: finding an optimalﬁ(a)) so that j(\(a)) ®A WL LCMV beamtormer can preserve the signal of interest

while reducing interference from the same direction as the
desired source signal.

is a good estimate of X(w)
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