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ABSTRACT

The conventional stereophonic acoustic echo cancellers need two adaptive filters to estimate one channel echo signal.
Since the two channel signals are strongly correlated, the ESR of the input signals is considerably increased whatever the
input signals may be. This causes the slow convergence of the adaptive filter for echo cancellation. To speed up the
convergence, the AP algorithm is frequently used for the stereophonic acoustic echo canceller although there isn’t a fast
version for 2-channel case. The AP algorithm can be approximated with the Gram-Schmidt orthogonalization and a TDL
structure. We propose a two channel algoritm for stereophonic acoustic echo canceller with the approximated AP
algorithm,
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Fig. 1. Conventional stereophonic acoustic eche canceller.
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H]-% crr.(computational requirement ratio)S: ERLE =4
ol BB aPo= Ry AMY F Ad d1F:
< #8338l 3§ NLMSe} v Addgdos AP &
3e|Eg 4T A} 22 Yo 2L % &
g AAZNE TEE F US ¢ F A

E 12 @Y Adel ddlg Ag7t i) & AP
gueEa AP ganeFe) AdEgs vug Aot
AP ZnEF9 A (P+1)L + Pl6+ Pe) Al 4
8 W AN 2nFE F 2L+ (P-1)+8(P-1)
We] A% 87Uk

B 1. projection Z4s} ] Yol whE Ak W2
Table 1. Computational complexity according to the projection
order and filter taps.

. AP @133 Aty YuelF

L At
A2tk C.II A A+3k c.Ir.

2 3 773 151 519 1.01
256 | 4 7} 1326 2.59 539 1.05

6 1864 3.64 567 111

2 = 1541 1.51 1031 1.007
512 | 4 & 2587 253 1051 1.026

6 2} 3656 3.57 1079 1,054

%, Aokg whiel Aldare NLMS A4bgol vlskd]
oRgte) F71a4bte Was S v, A4 Weje] 4
o7} Z2AEFE WA ALF wisid F7b Bkl
ARk Hlge] AH 2oiEd ok & AL gme
&2 olgshd NLMS gaelZa usg Adgtes
&E £¥ 8%E 7HRE 2dde % 4F AA7]
& 74 7 Stk

Misalignment (dB)

B4 & b bbb s g o

"""""" " AP algorithm
..... proposed algorithm

Misalignment (4B)
N

o L b3 4 El 3

(B) Misalignment for h;

a8 5. Ak whiak AP €ne]Ee] misalignment H|s{Pe4)
Fig. 5. Misalignment of the AP algorithm and the proposed
algorithm(P=4).
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a3 S& P4l Z%9 misalignmentE Hl 2 Rolvh
AP Z3nElEd Age gmaFo] 8l I AL
4 F Atk 3Y 62 dY Azrh A NEQ AL
P=4 ¥ W AP Yz E3} MUY YzFe| ERLE 2
gk Aef}. 2g 5 PedQl 7 $-9) misalignmentE
vwg Aotk AP Y& AL gmelFe) ¥z
o @S S g 5 Uk oY 62 IUF A3t 34
N5 A% P=4 4 W AP L3 & AGH d1Ed:
9| ERLE & H|2¥ Helch

35
w0l s P=4 (crr=1.05)
25 4
g
T 20f - Y o N
"] \ - -~ \.\
15 r
P=2 (crr.=1.01)
ol NLMS (c.r.e=1)
~
st ~ + = NLMS algorithm !
.......... AP algorithm
~—— proposed algorithm
0
0 1 2 3 4 3 ¢
e

% 6. AP 4 m2dT A4y gxmalge) ERLE ¥l (4
A%)

Fig. 6. ERLE of AP algorithm and the propased algorithm
{speech signal).

olg} 2ol AR dm;2F L 2HHL % O A
A7V A3 S g dag A& 5 YAk 5
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W2o] F ad, e o ade] H&sir] ol wist
o QY FuelE&e G4 o Ad2 FAgo) slEs)
2o vj¢ Aoz gmaEFS L4 £ Aok o
7 AR dnelEe] B¢ projection XpE 63} oF2
2 3 g ke T gmeFol BAd AA He
H ole 98 AIE A A2 AFgsin xR
$ F=397) dEolck e RoAY AFSIM=
& £ AFo] P 6 oME Y Hd5S Ho|n P=4
A=W o= NLMS 2n2Zo] vsle] 45% 452
GeRiAl 22 Ackd 2niEE ogsid B A%
Hog 2 3% W AAVE Y = 9 A
o=z 7tigck

V.24 B

YA 2HF L 2% WG AATNE T AIND
o 7 4% WA Aok S £} A e
Yoz BE FPE e 48 YnAFe Ao we
A Wasith a2 7128 AP @xelFolt RLS ¥n
AFe HEH AL Waz a0 VY AQ 24 2

REEHLEE B13E H5K1999)

& ZAFAT oA T Ad n& dnFS
AT tigeltt. & =8dMe Gram-Schmide =3t}
TDL F2E o &% Zxlsld AP $3EEL F Ad=
ggstd 2dd e &F 9 AAZIE stk A
& gu T AF 232 NLMSe}t Zo] e gt
@ S A7) e of AdRe] Fgo| Boldiy
AGFE e Sof vlalste F718HA ot

2o A AHEL SF ©F AAZC AL
dneEs HEnzN o HE Auddes §hd
Ase &% g AAZNE T4 & YUk
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