Deep Residual Echo Suppression with a Tunable Tradeoff
Between Signal Distortion and Echo Suppression




Traditional System Setup

Far-end signal

2(n) | » <]>))j

h(n)
(37(”) 4 g(n)
§(n) «<— RES ) e(n) é 5*_ s(n

T Near- end signal



The Challenge




UNet for error-to-target
regression

Proposed
Solution

Over 160 hours of real and
simulated data

Tunable design parameter for
distortion-echo tradeoff




RES System Training
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a = 0 is the tunable design parameter



AEC Challenge Database

10,000

synthetic scenarios

2,500+

real-life environments

-10, 10] dB SER
e [0, 40] dB SNR



Independent Recordings

Mouth simulator

(Bruel & Kjaer)

External speaker

(Logitech)

Speaker-phone

(Phoenix Audio) As low as -20 dB SER




Performance Measures

Measure name Definition Scenario




Competing RES Methods
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Performance
Comparison to Competing Methods

No echo path change Echo path change

UNet Zhang Carbajal UNet Zhang Carbajal
mean std mean std mean std mean std mean std mean std
PESQ | 3.61 | 0.24 | 251 0.41 2.47 | 0.35 PESQ 3.3 0.25 | 235 | 045 | 2.05 0.7
SDR 7.1 0.8 4.3 1.4 4.1 1.6 SDR 0.8 2.71 1.9 2.8 1.65
ERLE | 40.1 2.1 35.7 3.3 21.5 3.6 ERLE | 38.5 | 245 | 28.3 3.9 18 4
SAR 8.8 0.8 4.8 1.1 4.5 1.1 SAR 8.8 0.95 4.3 1.35 4.4 1.3
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Performance
Com Pa rison to Audio Examples
Competing Methods



= a = 0.5 Y =

mean std mean std mean std

Design

PESQ | 3.61 | 024 | 354 | 0.29 | 3.45 | 0.35

Parameter SDR | 71 | 08 | 69 | 095 | 68 | LI

ERLE | 40.1 2.1 419 | 2.2 | 435 2.2

SAR 8.8 0.8 8.4 0.8 8.2 0.9




Resources Analysis

Resource

System latency

Value

30 ms

Network inference time

8 ms

Notes

Complies with
real-time
communication
standards







