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Goal Proposed Method: Echo paths
An efficient approach for Multichannel Nonlinear Cooperative Multichannel AEC (CM-AEC) ® Each loudspeaker introduces nonlinear distortions to the far-end
Acoustic Echo Cancellation (NAEC) ® Decomposes the problem into multiple smaller signal {s; z']\;1
problems ® Linear transmission characteristics from the /N loudspeakers to
Challenges ® Allows different particle filters to share their the M microphones are represented by H
® Simultaneously excited nonlinearities state Echo paths approximation
® High dimensionality of the problem ® Efficient model by coupling microphones ® Each nonlinearity is approximated by a Memoryless Nonlinear
® High computational cost ® Two variants are studied and realized Preprocessor (MNLP) a?i(n) _ Zleal &i,zg fii(si(n)) = aF £ (si(n))

® H is approximated by block matrix H

3. The Cooperative Multichannel AEC 4. Evaluation

Ildentification of The Nonlinear Part i i

Qi1 ... Qr 1 Synthesized nonlinear distortions Real nonlinear distortions
A, = 3 ; ® 5 |oudspeakers, 2 microphones ® Smart speaker prototype: 8 loudspeakers, 7 microphones
T . ® Simulated soft-clipping nonlinearity ® Recording in a room with 19 = 550ms
a1 ... QN1 o | o ® Recorded impulse response with 79 = 450ms

A

® Estimating the matrix A = [a3,...,an]| =

via submatrices

Evaluation measure: ERLE(n) = 10log,, ( 1y~ E{y?(n)})
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® A is arranged as Z, = |a; , ..., alu] and adapted by a particle filter using y,,(n) as follows: = J/\,,.-’ : =10 Y : | Real] 30 181 | 19.0 | 202
5 H ! —
other particle filters other particle filters | | | | N R R R R
N B N B B B B B B B B B B B n=n+1 N B BN B BN B N B BN B B B B B J

(@) NV N
Ié {2 }q£1 ~ T(Zy) ﬁ {A; }itu
A reshape ~
| resample & estimate (q) The CM-AEC approach
Np w(Q) (n) ™~ P(yu (n)|Zu ) (9) ® is a new particle filter-based MIMO NLAEC method

A

using {w'?(n)} 2, using gu" (1)
® models the simultaneously excited nonlinearities using an efficient model
Two variants ® CM Gaussian Particle Filter (CM-GPF) 1 @ CM Elitist Resampling Particle Filter (CM'ERPF) [2] ® \Wwas verified for both Synthesized and real distortions using two different variants
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