Generalised Sidelobe Canceller for Noise

Reduction using an External Microphone KU LEUVEN

Randall Alit, Toon van Waterschoot!? and Marc Moonen!

KU Leuven, Dept. of Electrical Eng. (ESAT-STADIUS), Kasteelpark Arenberg 10, 3001 Leuven, Belgium
°’KU Leuven, Dept. of Electrical Eng. (ESAT-ETC), e-Media Research Lab, Andreas Vesaliusstraat 13, 3000 Leuven, Belgium

Noise Reduction Problem /GSC-XM \

» Use Fixed BF from MVDR-LM - satisfies distortionless constraint
External mic. > Use &, or Vi as a speech ref. to update L. in speech only periods

./ye > Use Be to form additional noise reference
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Processing with Local Mic. Array (LMA)

*
Local Mic. Array Signals > :
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ve (External mic.)

MVDR Beamformer (MVDR-LM) GSC-LM condition:

» Minimise noise, while preserving response in specified direction J  he &s(l) = €a(l)
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R, ha\ Noise correlation matrix
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= hH RTF vector for LMA
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T LMA = 2 mics. w/ 1 cm spacing. 1 XM
I o — H © Speech Source (HINT Database)
Speech estimate "|Sa = Wa Ya Babble Noise fs = 16kHz, nFFT = 256, WOLA method

XM moved from 56 cm to 31 cm away from
source after 10 s.

GSC - Adaptive Implementation (GSC-LM) ® 8 SI-SNR @ m1 = 4 dB.

Anechoic 4+ Reverberant scenarios
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> Define fixed beamformer and blocking matrix from h,

. . o _ 6.9 m | ﬂa— Anechoic definition from end fire direction
» Adaptive filter to minimise noise
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‘ " Mean Square Error (MSE)
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| (in noise only periods) =

— GSC-LM —— GSC-XM

> Position of XM relative to array is generally unknown, hence: ’ Time (s /

i) Estimate entire RTF vector OR _
) Preseru cisting rocssing with LA, and ony

estimate RTF component for XM | |

» GSC-XM can be considered as an add-on to GSC-LM, requires:
- [h, v M x 1 vector known from LMA i) RTF estimation procedure ii) Additional noise reference
h = h . 1 component to estimate » GSC-XM 2 GSC-LM, can adapt to XM changes
» (Can revert to GSC-LM if desired.

» Use the speech estimate from the MVDR-LM as a speech ref.

» Least squares estimate with XM signal
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