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Echo Cancellation In Large-Scale VolP Conferencing
Abstract

With the prosperous development of Internet teabggltraditional phone service is being
replaced gradually by Voice-over-IP (MoIP) techrgyloOne of the critical problem that is
yet to be improved is the echo problem. Due todlierence in working environment,
conventional echo cancellation technology may notkwwell on VolP system. The echo
problem is becoming more critical as the numbepasficipants in a talk session increases.
As long as one user fails to depress echos, ewbey participant in the conference will be
infected. The more participant, the higher probghdf echo infection.

We propose an energy based \Voice Activity Detec{idhD) mechnism that effectively
differentiate echo from speech signal. Our VAD alghm records a user’s speech volume,
and based on this information to determine whetherframe is echo or not. By applying
this mechnism to network conference, we can foterecho frames and suppress slience at
same time to save bandwidth consumption. We expatied on a self-developed VolP
software platform, the experiment result shows that method can eliminate more than
85% of the echo.
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START

Input Frame
energy

Threshold=1st
NO Frame Energy
*10%

Threshold has
been initialized?

YES

Energy*t >
Threshold?

Energy <
Threshold?

N Tag
ACTIVE

YES YES
Tag *
INACTIVE Irgre]::’goylgt

Threshold
YES—V =9§%

B 26 : MET VAD & & i /i 42 R

PR ET oA - B AR R R R Wy R R A R (AT 1

-

F_L
N

|

S fe AR B BCL NPE 0 BRI TSR S PP O(n)- ¥

‘};‘1”}? [ERERUNEI

WL ed 5 0 & ) 8000 PR B B R f AP Y Mo @ IR R4S (pseudo

codeyrT :
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NewFrameArrival(){
IF(Threshold not been Initialzed)
Threshold = ¥ FrameEnergy*10%:;
ELSE IF(FrameEnergy > Threshold){
TagACTIVE();
IF(FrameEnergy*t > Threshold)
Threshold=FrameEnergy*t;
}
ELSE IF(FrameEnergy < Threshold)
TagINACTIVE();
IF(100 INACTIVE Frame Accumulated)
Threshold=Threshold*0.95
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2|)A F82) F 220 3w VAD #3235 3 cilfihan 4 012 $0 S AR 5 o
442 R E%EB

R SRR o T4 5

25 - ® ARy TR

o 8000 Hz
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Bz g 500
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i A LED VAD WFD (Weak MET VAD
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$B®T | pAY 5005 |EEEAEG a. t=%5 00501
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30 LED VAD p=0.05
S 25
3
— 20 k
x
> 15 Energy
2
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0 .'k}“u v, Aj‘v“‘m JA'_M;:U A‘LuK_JAVA\_Ln’L\LJLMAeh'
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Frame Number
B 28: 12 LED VAD /% & /% &4+ ~ oL s 47 % % (p=0.05)

35
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S 25
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B129: 12 LED VAD i & i# #$18 & 752 chA 45 4 % (p=0.1)
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S
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Frame Number
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35
30 LED VAD p=0.2
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30 | LED VAD p=0.25
g
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Frame Number

B 34: 12 WFD VAD j# & /% & 4718 Flendk
WFD i 8213958 £ensist » 4 - BRIEN B F B - B TR B-
(Classification Zonegff Bl M - R 2| € 3% F > FRIX 52585 - 4 82W3BLEEE
Wu]E A B 5 10~65° 15~60° 20~555 25~50> 30~45> 35~40pF ergzi o H ¢ 2

Ny

Bow A TR HES ARIE B R (FASE Y amE2 T

% 8:WFDVAD j# & 2 % i R & 7 738 3 354 5
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Bw FAREFRBT 84.13 | 67.39 | 53.26 | 36.30 | 20.65 5.65
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BFRAMSER BT 0 0 10 17.5 47.5 77.5
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g 25
o
S 20 Hh
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§ Energy
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Frame Number
Bl 39: 12 MET VAD /& & 2 &3 & Tl ens 4734 % (t=0.2)
35
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MET VAD t=0.3
~ 30
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S 25
o
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0 4 \AJ AAAAMA‘ MLAA

1 51 101 151 201 251 301 351 401 451
Frame Number
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eFE VR

EH¥HR A TR S JRIE R 2 7 R RS T R 5 se 3t & 10- & LED VAD
Go o MEFPEFC O RAELLATERA e BFFH FREFTROFS TREA
2T RAPF B AFES HE e T g B AR IFS e o7 WFDVAD ¥ 3
FFRRSAEL > (P AR Y g FRIRR R TR e g
FEBARER] € B St T ¥ F S 416 sk o @ MET VAD R 7]

B
TR F AR R FA SRR TR R A B FRET AT AT R
£
E

S F R TR SR BB FERAEREA -
4 10: 95— %

- e TS d False Positive %] % | False Negative 3|

LED VAD p=0.05 28.48% 12.5%
p=0.1 31.3% 30%
p=0.15 33.7% 42.5%
p=0.2 33.91% 45%
p=0.25 33.04% 47.5%
p=0.3 33.48% 50%

WFD VAD | 7% % [ =10~65 84.13% 0%
FFE % B =15~60 67.39% 0%
FFa % 7' =20~55 53.26% 10%
FFE % [ =25~50 36.30% 17.5%
FFE % B =30~45 20.65% 47.5%
7 ¥ [ =35~40 5.65% 77.5%

MET VAD | t=0.05 16.52% 0%
t=0.1 7.83% 0%
t=0.15 3.26% 0%
t=0.2 1.74% 0%
t=0.25 1.3% 2.5%
t=0.3 1.3% 5%
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