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General Task The EPFES [1] Observation model
Acoustic Echo Cancellation (AEC) for hands-free ® Heuristically motivated numerical sampling method Microphone signal at time instant n |y, = hgf(sn, a,)+v, Sn
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Challenges The new method: Efficient implementation s o (.
Nonlinear distortions created by amplifiers and The Evolutionary Resampling Particle Filter (ERPF) The Significance-Aware (SA) filtering [2] i | B R i ' Nearond interferonce
transducers in miniaturized communication devices @ Combination of classical particle filters ® Exploit information about the linear echo path e Vo e O
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3. The ERPF for NLAEC 4. Evaluation
Classical Particle Filters Experimental setup | N Realization of the ERPF
Np | ® Recorded and synthesized nonlinearities ® M= 256,N,= 100, fs= 16kHz
Approximate the posterior density using N, weighted particles [3]: p(x,|y1.n) = Zw(z)é(w — (V) e - - - i - i i i
y p P\Tn|Y1:n n n n ® Time-invariant environment with an SNR of 30 dB ® lLegendre polynomials of first kind as basis functions
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Sequential Importance Sampling (SIS) Sequential Importance Resampling (SIR) ® Echo Return Loss Enhancement: ERLE,, = 10log;, yg for online adaptation (0s-9s) and for offline (9s-18s)
® Preserves all particles (no resampling) ® Replaces all particles at each iteration | | | Elent | |
. . . . L ® Synthesized nonlinearity ® Recorded nonlinearity
® Degeneracy is unavoidable ® Sample impoverishment is introduced 40 | | | B | | | 40 | | | - | | |
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Hybrid combination of the SIS and SIR preserves elitist particles and resamples only not-elitist particles g ! .; f ,i.w AN WD BPFES | 19 212 129 ) 146
Direct derivation leads to a numerical sampling method similar to the EPFES but without the tuning parameter N A ; , E 35,5, oy “‘.: v g; f ! SIRPE] 154 ) 136 1T 1239
B R A A SV |GPF | 161 | 133 | 115 | 13
Efilter coefficients frozen > Efilter coefficients frozen — NLMS 14.0 74 0.8 9.3
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) _ w(i) X wn—lp(yn|w” ) I wn‘—l Is an elitist partlde time (s) time (s) Table 1: Temporal average ERLE for NL-AEC in dB.
Weighting " p(yn |2 if mff)_l is a not-elitist particle Selection
¢ 5. Conclusions
L . " : e (4)
Replace nOt-e|ItISt pzAartches MMSE estimate a:,f,f) elitist particles If w,(z.) > Wth The ERPF...
by new particles ~ p(xn|y1:n) &, = SV 0 50 not-elitist particle  if wy,’ < win ®is proposed as a new method for NLAEC
n — —1
z ® is formulated as a hybrid combination between two classical particle filters, the SIR and the SIS particle filter
® outperforms the previously proposed EPFES for both recorded and synthesized nonlinearities
Mutation Approximation
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