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A Double-Talk Processing Algorithm of Acoustic Echo Canceller
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ABSTRACT

This paper describes an algorithm which detects and processes the double-talking periods in the acoustic echo canceller.
The new double-lalk processing algorithm detects the double-talking or not and periods by using the cross correlation
coefficients between the transmit signal and the residual signal, and suspends the adaptations of the acoustic echo canceller
during the period. By using this algorithm, not only are the computation quantities required in detecting the double-talking
periods reduced greatly, but whether the abnormal state is caused by the double-talking or by the change of the echo path
response is distinguished as well. We simulated the acoustic echo cancelier adopting the proposed algorithm and analyzed
performances of this algorithm and compared with the case of the conventional algorithm. From resulis of the simulations,
the acoustic echo canceller with this algorithm detects the double-talking periods thoroughly, and then operates stably in

the normal state without the divergence of coefficients after ending the double-talking.
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Fig. 1 Echo canceller with the double-talk proocessor.
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Fig. 2 Flowchart of the double-1alk processing algorithm.
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Fig. 3 Structure of the echo cancellation system for tesling.
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Fig. 4 Impulse response of the echo pathes.

—_

Normalized value
[ =4
o [4,]

o
th

0 2 40 60 80 100
Symbol

0% 5. 496l 88 gl A3
Fig. 5 TX and RX signals used for testing.

50Hz~4KHz2} Falg= Alojojja] 4 JEL Zhe FE
AZE AR on g3 & 4 29 5o = skt

A 23 eolN HFAH vaPyol 2% FHEA
2 RAFI Ut A RFAA 77}t PG FefoRA
b2 AR B=3000~3500 Aol 2etaAAEE <l
7tle BAERANRE FED FHYSAHL IR0

1

A q

]
<u
hi] 0
n

-1 " " .

500 1@ 2[]13 E!ID 4[1"[1 5000
— 40f 1
[2s]
=2
o 20} ]
&

0

20 L " " .

0 1000 2000 3000 4000 £000

TR

a6 FAESHA I A v #E5AY
Fig. 6 Convergence property on the method comparing the
average power al double-talking.



4

YoM & e ek go] o] WYL AL E F
S AFL 9L F Uouy o] A v RYGHIT TA
3o @ Aojekar AFF ZALoln] AA o) wyo
ZE v)ygateel f9ol w2 e W3l g 7lA of
YA FAFE E91A) A8 & 4 gl

A S A&7 9% e Jawdoesy 5
AN Z9 AFAEZ] FrAuATE o &3ty WY
o] YUt} 1¢ 7¢ WHAZ L@ FFsl Mt F ¢
o dizto] o] ML ALGHS W FYEAL HelF
Ak 2PN s F9SAL AMgE A RE
et FM ALRS WP R AS AT 2L e
W32 BREL WAL BS AME S 7& vhehdich u)
F ol = RN gl 7719 4y E bl
o) S2tx7lole W AS AbE sl W= HAEC
F3)ol Aozt ERLEZE 27dB 014 S2bsiwt -4 H)
(D)7 dr}. o] dujoliA B¥7A 271 BR vy A 5
A 713 s8le) =AY A FARSYG AFAZTHY
AZABAFE Vel e FNe| 2 202 FH8A 9
2 ol gto) 0,055t AW MAA A& vl H(ER
B2 "ojAt o] ZF¢ A= 45 48AT
0058.c} 37) sj o) v Z3-de)el 1208 TASsHd
B2 ouste AFAH S-S FAHERAN A FHYH
(DY-)2 B9 54 o

| A I ]
80F ¢ f D ] E 1
g 40+
&
w 201
0
.20 . " N :
0 1000 2000 3000 4000 5000
0t
<+
Ly
Wl
200.05-
]
J@ D R —
0 1000 2000 3000 4000 5000
otm

O3 7 R WA 0050 ARAFNY G4
A% P FeEA
Fig. 7 Cross-correlation coefficients and Convergence property
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changing the echo path.
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