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I. INTRODUCTION
OBJECTIVE:

Multi-microphone system for echo cancellation
and noise reduction.

APPROACH:

Combination of a conventional acoustic echo
canceller with a coherence selective filter.

II. Two microphone system for noise
reduction and dereverberation
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Figure 1: LMS-adapted two microphone
speech enhancement system [1], [2]
Principal Features:
 Highpass filters to cut off low frequency noise
- Two independent linear phase adapted LMS filters
- Low complexity, lJow delay
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Noise Reduction and Dereverberation:
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Figure 2: Power spectra of input and output signals
during speech activity (upper graph) and speech pause
(lower graph), microphone distance m=40cm, car noise
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Figure 3: Room imphlse response before (upper
graph) and after (lower graph) dereverberation
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III. “Conventional” acoustic echo
canceller

adaptive FIR filter
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Principal Features:

. LMS-adapted FIR filter with N=200-4000 coefficients
- Linear predictive filters for signal decorrelation [2]

« Complexity ~ 2N
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Echo canceller with prediction filters [2]:

Echo canceller with prediction filters
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Echo canceller with prediction filters, N=1024
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Figure 5: ERLE in noisy environment (car noise)
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IV. Combined Systems
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Figure 6: Noise reduction after echo cancellation
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Figure 7: Noise reduction before echo cancellation
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V. Performance of Combined System
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Figure 8: ERLE of combined system (no noise)

ERLE of combined system, N=1024
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Figure 9: ERLE of combined system (car noise)
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V1. Conclusion

The proposed combined systems achieve higher ERLE
than the echo canceller alone. They are also more robust
in a noisy environment.
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