W FE

BETIEHEEF W CGE '88/12 Vol. ] 71-A No. 12

IO—%+ L7 0EARTHICE T DEICFEONE
IZ2WT

E 8 % g5 E & s '
Improvement on Adaptation of an Echo Canceller in a Room

Shoji MAKINO' and Nobuo KOIZUMI', Members

t NTT bta—=vq 87 o— AR, KB

NTT Human Interface Laboratories, Musashino-shi, 180 Japan

HoEL FERTHOA >N AGEOEEEE R
DLTEEL, ChsDRFEICHBIZROhIHES
BHsmic Lz, ZhEed bic, FEREERCBTLE
WEBERZ PLORES LARIEBEEZMAZS Z LI
IV Ta—Fr 7 OBICHEENET L HERE
E1 5,

1. $xAA&

BHro—Fr e 70HEAINIEEORMEIRA
OB CIC L D EEICEHL, iz FELD
—FrrEi0ra—HEERIRKELETT OO,
ERORBHEEICEBLLBEL T v T XanELR
NTECEEONESHETE 200, ETENEH
DA N ABEOEBEEC DWW TR L, BIC
HFRRAEHEC BT 2FREE~Z bLOKES AR
w LEEER M AERLEEEMZ S EICLD,
HEEEoWEERRAT. TR, AFEOBKL
EIEEEORBRIC DWTHRARS,

2. ARG EOEFHEECT NI XA

EANEBOA >V AIRE A BRI L D EE)
TAEEZ NN, ZITHERED:D, AE—7-.
v A JEESELLIESIIOVWTELL, 2 (R
R (500 Hz) 160 ms) ICA ¥ —A k= 7ok > %
HEBEL, TOEBEAZEZ THELLZZ204 » 7L A
JGEIR(AE—H %42 0.6m), IR:(AE—H =
47 1m)eZhsDE(R—IR) 2K 1 (a) iz, 72,
ARV AGERERERAT A2 ECL > T ALY
—HEEEOESTEHERDL 2L —FEY 2H
WTHEH L7 IR, IR IR:—IR D 30 F —EH
BEE1DICRT. H1ao6EFH0A v A RS
IR, IR 3#EHEEL, oA L ALREOE
BimrE2oh3WEOE (IR.—IR) b /R UEE
ETHREBET A L8905, #2T, FHBOA >~
SRS h(k) DEEBIERDE D ICRT,

h(k+1)=h(E)+ A&(k) (1)
HL,

=

Response
Er
F
&

t (ms) 31

(a) Impulse response

Relative level (dB)

i
f=1]
=]

t (ms) 31

(b) Reverberent decay curve

1 AYSLRABEE ALY —HEEFIR, IR, 1
oSN
Fig.1 Impulse response and reverberent decay curve.
IR, and IR: are impulse responses for
loudspsaker-microphone distance 0.6 m and 1 m
respectively.
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Fig.2 Diagonal component a: in Eq. (3) of step gain
matrix (in the case of & changes stepwise in

Digital Signal Prosessor Chip).
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Fig.3 Convergence performance. ¢=0.5(—--—) and &

=10(—) in learning identification algorithm.
Step gain matrix with gmax=1.0, Gmn=0.5(— »

—), @max=2.52, Gmn=0.5(—--—) and @ changes
stepwise in Digital Signal Prosessor Chip from
@ max=1.0, @min=0.5(———) in proposed method.
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where @max = 1.0,

method (2 = 0.5 in Eq.(2)) methed (@ = 1.0 in Eq.(2)) (step gain matrix a:)

amin=0.5 in Eq.(3)
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Fig.4 Convergence process of tap cohefficients.

2213



BEFHERBESFESWGE '88/12 Vol. J71-A No. 12

b2 3 Gkk Sk, HEELHES—YrET
b5,

3. ¥YTalb—iar

FHOA YAV AGERY IR 6 IR ICEHHL
e O EEE 2R 3 TR, BEANICRERD
HOMEMOREE R T 220, ARESIK 1ROE
W7 408 (74 VFEE0.8) 20tz 55 2B
To. fERETH =10 CIHREESZEATHY, ant
LO X DAL B3I REEINELS & D EFM
EBPRELRLZIENHISGNTWE®, KFhicE
WTH(3)D tnex=1.0, ann=05 E LTz A7 v 75 4
YT @ R WS, EREBECBWT a=1.0
ELBEOWNEBEE L =05 & LBEDEEN
EEEHFQELTBY, ERETORKIGEE 2 F
LR ERHEREN4dBALE L I LNTE
3,

iz, ZAFEIEZBOLTAR(3)D omax=2.52, @min=0.5
ELIAT 977 4 2475 @ #AWIBE I, R
HBCBEWT a=1.0 L LEBEONEEES L UEH
HEEZEDWCERAZ EATES,

E L AFERAVLBED Y v 7REOIGEA
BOo—#l (za—Fr+27016FHDY v 7B LU
S0 FEHD S v ) EE4 IR, RFETE, E8HO
KE VA UL AR OFEIORENC N L TR EkE
EBWLT a=1.0 & L7:EE c AREECDEHESRE S (KM
4 (b) (c) LB, ZEBO/ha GO L Tid

RERECBW T a=05 L LB LABRECERAR
Az (34 (a) (o) TE).
4. © 3 U
BHEOA 2V AGEOEBESEREET A
ZEEL, #RS7 Yy HEICEG T W ERRE
ERZ PALORES EAARBELMNAL. £FEE
Awazrickh, INKEELEEHEROM E2E
FRCEBRTEL I LAENTEAL 724 VA RS
F—FEHVEYIalL—YavickhmL,
BiEE AU EZED 2 T LEL HERRTE Y 22 AT
HHETHFTRRICE#HT 5.
X 73
(1) HEE_, hREX: “HART - AHOESEDIC L 54
UL AIREOERCDWTY, ¥, p. 295(1987-03).
(2) ®HB -, DREX: "BEI2-—Fr L 70ENBE
BT BHEREIWT?, FFEEH, EAST-43(1987-
08).
(3) &FE, REEA BAE—: “ERTHELELZ Y)Y
JHic BT 2 = 0mE, B EER, EAS83-4(1983).
(4) M. R. Schoeder: “New Method of Measuring Rever-
beration Time”, J. Acoust. Soc. Am., 37, pp. 409-412
(1965).
(5) FHEE, ME(C—: “YATLAOEBHEEE", AL
HIE8, 7, 9, pp. 597-605(1968) .
(6) REFEHE AlR—: “FEREEEHOLEZI—F + >
I Ox a—HEEEIC LT, B8 (A), J60-A, 11,
pp. 1015-1022 (K3 52).
(BAFf163 7 H 13 HEZA)

2214





