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SPECI FI CATI ON VO CE COVMUNI CATI ON APPARATUS TECHNI CAL
FI ELD OF THE | NVENTI ON The present invention rel ates
to a voi ce conmmunication apparatus, and nore
particularly to a voice conmuni cation apparatus for
reliably suppressing an echo conponent of a near-end
signal to be transmtted to a far-end speaker w t hout
being affected by a relative |ocation of a nicrophone
unit with respect to a speaker unit. 10 DESCRI PTI ON OF
THE RELATED ART AsSdhE €f I Eoh¢:At Tdn@ Nvoi ce

comruni cati on apparatuses, there is well known a
voi ce conmuni cation _apparat us whi ch CE&AI ses a
nmi cr ophone unVO] CE\BEMIEM%A RIONAM? TYSqgnal to be

transmtted to a far-end speaker, and an adaptive

' St | ' oustic transfer
TE%M%&@F?’&%@Wr ophone unit and a

S peé]&rer presertt . inVérgionc maten to canabica ctopenwoeationi apgptaratus, and more

&%rﬁ ﬁ:{d\’)ﬁt 9 a ?&%ﬁaqu %Jr#pg?]sﬁﬁ g Rh&gto @hponent

ec O CO onent O (g asl| s
of ] ﬁeareem signad do é@o@@tsrréttfedr Emﬁfféi*eﬂ pRgaken witheyt keingrpfected by a

1el26i98 ¥R B bPHRd mYRbSHRONE AR WIhGapeONo ARPAIKRE MSit.| S
di scl osed in, for exanple, 0 Japanese Patent

Layi ng- Open Publ i cation No. 2000-244670, and shown in

'DEFCRIPPION OFQHE RIEIWTEDrART and second echo cancel l ers

52 %{]sdoﬁse of @{E}lq’egnon%i G 1c§ &%ﬂuu%é’éﬂg%ﬁ@ gg'aﬁﬁ . t ﬂ%}e is well known a

i nterveni ng tween t
men@l@mugmu@tz apperags W@@sccabmmsgh a/omc@phone umt for producing a

neak SHABAAAL bR NrandiAfitefith %tfaﬁ&{lps;ﬁﬁf&eﬁﬂde:{n gd% h§e filter for estlmatmg
operative to estinmate. a rep [ica eChO on basi s_of

an %’“W‘aﬁ%‘f%‘ff FhaFcteristic BFW@% rdbf‘pg’é%fPP}BWep}H{“ha"’é]e? wecakes H’é‘t The
conaelﬁmalkecmcw Bmhnﬁﬁmamh appici O e nenstRicted ﬁﬁap_teﬁmpe @6l $Gppress an

confyoffponSe, i P BioRgd b B bt s, o e FMle ranstr
chatagterieého conponent of the near-end signal by
su bt’ﬂ'ﬁ%%dn@gnﬁ&ﬁl rv@f?:le ! (ﬁ)ﬁunﬁﬁ&fﬁo %gﬁl'auisr ﬁ”ﬂitsa\%]éaeﬁlr F60 dxample,

out putted b mcro

JaPWﬁQ/éJIa@bI’LWV@W Pﬂbhqatl%éq‘an%pqoo%ﬂ%w nad shown in FIG 25 as

ok

- confpRisin@ i Candseb ARl ocBO cmm@ tshanals3y mds v@@éraitgﬁalcsamcﬁﬁl unit 51

i BRB bt e P P B Seepbi 8 T -

conspeadaionuni t. The second echo canceller 53 is

ope t"l‘%[telfﬁgt écﬁo %Fﬁ?c%[lgr.s fgr})\?%f:ala% Eaf Eéﬂrﬁzit@g réﬂlgg]ekﬁ(?gﬁ ﬁ‘ﬁat basis of a

t ha he sig
trangfse &ingtion bf/a propaggwalpath batveen e aspeakiseunip Ad end p @n@mphone unit

55 t¥5 &fuck QT}Eﬁlﬁh%@Ed QBnARRBERVE S e rEﬁl&Ha ohd) %IeYaos‘:ﬁbffﬁMmg unit 58
establish v el conmuni cation w t hout the seco

is Og%rh%vectaﬁeaﬂ%% nipeaerf S the g Slg%%bfféH?tFﬂju&ﬁ e replica

ech& digndl fAdal e Mﬁbﬂcymgdam eutpordd bicihe mmcmbh@ﬂeenﬁtrwsf er
fun he first ;and

Lancubil 88 SSREHOh Migecl iREIBRE, 15 H P86 perormed in e
conwggpgdsmlcmcmmmmam@da}pmm@ ahé @mnp]amﬂwa‘uve of the near-end sound
received by the microphone umit is received by the speaker unit. The second echo
canceller 53 is operative to suppress an echo resulting from the fact that the signal indicative
of the near-end sound is received by the speaker unit.

Here, the conventional voice communication apparatus of four-lines type may
establish voice communication without the second echo canceller 53 and the voice signal

switching unit 51.
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As anot her exanple, there is well known a conventi onal

voi ce communi cati on apparatus which conprises first

and second m crophone units each spaced apart froma

5 speaker unit. The distance between the speaker unit

and the first m crophone unit is different fromthe

di stance between the speaker unit and the second

m crophone unit. The echo conponent of the signal

out putted by one of the first and second m crophone

uni tAdditionadliyf the icoeficignt dipihe ésesfdr Hmctidreotbheesh ©f dfe fitseand second
echﬁ'cgﬁ@hl RUHRHY tS?‘i's Q%Bér{?ﬁll?'ﬁgﬁﬁte@ fn &%ﬁ)ﬂgé bthe @zﬂﬂed Iﬁ‘gﬁa%ggon path,

crop one uni conventi onal Vol Ce
c onmivhidBetbeTo praser thefgsisqvel kaewg 3 gonyesHioral appigee communication

ﬁﬁ@hpﬁﬁﬂﬂised—ﬁwt %d@é@éhfﬁﬁérbﬁlﬂinb%@%ach s?aced apart from a

wn in .. each
Spea%& ‘?é%oﬁg' r@ %tf‘%cﬁh geﬂhlﬂﬂ% SBEKET Yl g thB p}'ﬂﬁtaﬂl?f@lf%le unit is
diffdehefromaths distmcoi¢tpeen gt dpyaker loeit and thepecorel microphone unit.  The

echb %%ﬁx?)bﬁ&lt%?% si%\ﬂg gﬁﬁ}‘[gd B5 3k QP g%t f | } i &Qﬁﬁﬁ‘ﬂﬁ&%ﬂ&% units is

us 1s rve’to u
eﬁ@&p@mgnprﬁgseém ﬁl@t@ﬂsSQf theofign @ua?@ﬁed danbe|qtlgr @7the first and
Sec@{@ﬁ&bﬁ@hgﬁmtsconnect ed as a latter elenent to the
fir m crophone unit 55 to mnimze a power, val ue o
t he .f& R flongFioBfle Mige (SOPYRRETICAoR; pRaTa u@‘ﬁﬂ?ﬁ%dm@for example,
Japiutege Pmreﬁt Lagicg-Opbo Peblmubn% HOB- mzavg,rmlld showh b tFIGA26, each of

the ?ﬁ(st g’ceo]% %{:rrggﬁ :;:l é&s g gggrg vee té)?(ﬁ %%:Z FOf t({' inhtgutted by
the gpergRleaneuni t 54 and each of the first and second
m CrRPROREMig0 siéfl iR JPoAD dnetfiond¥1 &R Ld %ofrlﬂﬁm%ﬂ&? fBparatus is

ment 1 oned voice, conmuni cation apparatus s util y
operatiye t@ gpdate fheeechp SURPTASHIS drestarstic el bemehe P&raaellar& electrically

conf@pet ad Mﬁatt@ﬁﬁleﬁl@ﬁtptb&ﬁ§ fﬁ&‘s{i&nﬁﬁi@ﬁoﬁ@ﬂﬁiﬁsﬁm mnﬂfmid@ power value of
even i
the SERATEReoeDede P Pt o BB BE e Gl hont by S5 apd 2 signal

outmeedryy thecseomhionécroptions Wbt 56 dnShe baGs bfiche ohndfbrefunction of the

roRRROE 5 TR R s UL scond micphons

units 3@ 6+ havi ng an echo suppressing characteristic to

be WeHLELHF MEdbOVE tBALIARI Wi&d cérﬁl%uﬁ&(:@tﬂﬁﬂé’ﬁ aﬁ.{ﬁudoatﬁhhzed by its
mcro one

en the. speaker unit and the u
user; s APGHG B S ORa Ve ISP R ADRArES GO oPiest G ol component
of théweead-apdpigasl eker Hithe sabid loaypungd Gp dre dpeiller aaitisdrisradeised by each

of e R8R% 514345% ‘Qnmﬁr‘%ﬁ‘% g&’»gs §6nst alled in a voice

comruni cat'i on a us s as for exanple a nobile
phodichtifcthe Jopgness é’gtmmayhxgﬁpmggumhwt st B0YREH670 and

HOSQQMStJﬁc%’sQQ aﬁ d&2hé g:ﬁmceﬂ@? hQ¥ink % &ﬁb'ssh?ﬁ%ssm% characteristic to be
aCCOHTm ating a agt ea er unit, he ot he

determingdnge He ito th%g)rapafaaewm%&héﬁetﬂlﬁep th@hépeaker unit and the

nucfdijhmﬂmﬁmﬁnal echo canceller is required to update the

preSS|n racteristi.c jn respos th
oo o BoBF R tC AR St Wiclofed SERGRE o Toneiee Patent
Laymegs@pat Publitdtions fmk @000{2141167(Ean& H@S—ﬂhﬁ?’japamsﬂed in a voice

comm &%ngaﬁjpg%ﬁg) glﬂ:hpy%) lfb @&%Igﬂgl Obﬂ%oglg eﬁﬁfﬁYC@l eé}gpgses two

owever S SCl 0se

housiA&T BeNEFtenh 49 iCAd: afhere@m@lgélu@ pingssprigof didioasings pegomemodating a

speeik@r bit,upé @ﬂl@fdof fhe ﬂl@ﬁﬁ@%szﬁ:cbﬂrﬂdaﬁuﬁfgai iB&topRdrtun¥tS the conventional

on. of t.he mcr
echo canceher is required to update 816 echo suppressing characteristic in respose to the

varied relative location of the microphone unit with respect to the speaker unit.
Each of the Japanese Patent Laying-Open Publications Nos. 2000-244670 and
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unit with respect to the speaker unit. If the

conventional echo canceller disclosed in each of the

Japanese Patent Laying-Qoen Publications Nos.

2000- 244670 and H08-223275 is 5 installed in a voice

comuni cation apparatus, the the conventional echo

cancel l er cannot wupdate the echo suppressing

characteristic in response to the varied rel ative

| ocati on of the mcrophone unit to the speaker unit.
HO§RR2 e ddweve. f4ils faadisclobaitant ¢vhooerabéliey hafvinghean echo suppressing
chafh%%s&@go bé 'ug&zﬁled mr&goﬁé'eatﬂstﬂé Lhgd fé?atfvjaeloéﬁfone(ﬁdthe microphone

a er iIs teriorat LN _response he vari ed
unif EFtBF?SP%CtIt%é%ﬁ $RSAK S TUnith Iﬁﬁheﬁeﬁmﬁenﬂrﬁcho cepcellg disclosed in each

of tpdafdiesd!Phfent Loyihe-Open RubBESioDE aqosaaoowmmoand F®8-223275 is

ins SEP R SpISY R iinicstioR ‘PR 2 PO AONBUPA ShoARL er cannot
updetertherachat sippres¢isg ehdractelssuppn gesponse ©hhe gatiat refttive Id)a:atmn of the

nuc?t!gihgig{% gllﬁ? 1 h@'s gzﬁ{gr 8hid na']l'hjg ?eaﬁ? td %ﬁ?ﬁ@tﬁ&t?ﬁe g@alﬁf ﬁf thte near-end

sp eak r at a

signabitey é’edfaﬁ’é@it&‘é 9y thenfar-grg |ka¢rel5ati¢t¢/1@rw@éapur@wq9ﬁe tq [ffee varied
relaliv€ IR 6F th@hﬁcrbﬂqdnetﬁnﬁﬁ@ﬁfé%pedk@t fipit. 15 DI SCLOSURE OF

THE INV§ET In a cord n th one aspect of the

predbit PEHGERE 8h tﬁ"s Pﬁ‘?SS’{%‘i HE&“%OTE& ggercome “the foregoing
drawbavkyand &t providepp afbﬁ:te lmmmﬁﬁmmoﬁlapgaraals hohish ean heainwim its echo
supgr %S%]Eﬁe Eﬁﬁgﬁeﬁs&cn{o alng\JJ Gffe %%grpegldt §1 Lgal tgelfenﬁa};s%tted C}o the far-end

volce I n Irve o
speakieg ﬁfaalt relaﬁb’iebehlgh quality vgjthewhheing @ffecz@d by fhet taried relative location of

the BRGLPIRME MR & Bre sPRkLGIRE SUPPressing neans for
suppressing an echo generated by the voice inputting

means fromthe far-end voice outputted by the voice
DISCLOSURIQOFTRDINVENEI@NN the voice outputting means

|ncludes far nd Si I nvertln aced

f 1 ol frcdang SHTRR of B PEFsiutlion, TR R{praRiRed a votce
conuiigtication apw@tuacmpt;mdmgoa bowsieg havimea réferenanpbist; gnak outputting
medh® £ <{ fbslgf ¥R GEice ghgca\ﬁ% 6fa %J%H& Lioh9: Y50 ﬁ'ﬂ)utting means for

I NC I rst near- VOl Cce con rfln
mp%%éae%w‘aﬂtqueo A4 pehor wIparcssieg Hﬁénﬁwfor\wme%smg an echo generated

by tﬁé esled Riptitng G*n&ﬁ@ £o6h tHe sdrng Q’Olce @ﬁﬁm&&@@& vt \Io‘i\:eQﬂifﬁ.ﬁﬁﬁg means,
i nputted ar - end voi ﬁ%ﬁ rst .near-

wheii e Pott gl s {8 ot b PLHEE gl spaced apart
fromilthfpceﬁadnca*t panpwithed predeteadinpd Sirtti distance, apdtcaddpted to convert the

farvérﬁl s@é‘da? {bsﬁk gar é%dhﬂ)tléeh ﬁlefdoﬁccét 1n§\ﬁrﬂfn$ ﬁﬁgles;/ gesC 19 EYS% :i]'éérnegld voice

and a convert
conmumbsmcg@@ﬁﬁﬁrméhe mirerdedquodnt, w1ﬂh@p@dﬁ.‘grmmed second distance,

and SHBREE BSERME e ARR puftéd H%%n@ voHEE Rt firehdkR end signal, and a second
detecting unit fol detec a current araneter val uy

near-¢ig; Yoits GRAVERIng ‘E‘Eﬁ' 1EHpSe é‘i %p;eggte}-rarggql IPSHUO%FH EPACH |relat10nsh1p
with the first sdar-aedv oied dov@irtig: ﬁlﬁn\aﬁdtaldﬁlgedl R tordertt the nigﬁmeﬂ Ghear-end

0|ce convent i,n it wthr ect
voich3P! 4 S00ud AePentC RN Iiecpit oboithont GRRS Bietdfie o) forrent vatue
detectlmumafoc dbtacmngy cugrent pmametca velut atdicagive of 4 carent relative location
of REGPRY fﬂrét%af EAE vOike tcgﬁve,frﬁﬁ% R of %ec <6 \asirt&g Wicd &ﬁwemng

far-end al convertin |stance
unit;vigh ¥eéP@°ér%l f@ﬁﬁF é’éﬁ%le‘?qfh"%m& ﬁlmt &ﬁ-’éSttHf@PEfgiaFlgﬁ tlw calculatmg

unitMfoAEaleulghingOh Q’i@stcﬁﬁy@raﬁbxﬂ EmeNbft the Farlt 4RI BAAsd Sorbfertad folyrthé far-end

e St P B A el o e
nearpendpeged lconvettlr@uniefomnthd tasis 0fi 4 dirstefoeciitento barpratied with the
puaﬁﬁger%aﬁ%ggggedoﬁq&qg@@eﬁ@e lvE@ab? ad e fﬁ?{tlpg(gﬁé éct?me defined as

converte conver
di st ance betmeen the far- end S|gnal converting unit

and 3
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t he second near-end voice converting unit on the basis

of a second function to be provided wth the

par anet er val ue defined as its independent variable

and the second propagation 5 tinme defined as its

dependent variable, and a first suppressed near-end

signal outputting unit for outputting a first

suppressed near-end signal after suppressing the echo

on the basis of its echo suppressing characteristic
its dgpardaat vinable spdasecand propaghiion timgrod theefanend voice converted by the
far-Bhd B@Hﬂtdoﬁ%lhhg%nlto@|acdi§tﬁ§c%%el9s¥eénhtﬁe i R %ﬁ?%@ﬂ&lﬂ{g unit and

time calculatlng uni t he voi ce conmuni cat

the g¢gond é‘%‘sefldhwc%%’éf?’ﬁ%t"é‘& oasthp bagis gt 8 1sgeapdfingioado bgprovided

witd Ghe pérlaﬁhbiey v&lﬁl@ﬂi&i&ﬁd tah 6ts G ldpeAQTD GAARK]e Qhd tth@ sccond propagation
to be

tim S8 1R eyt ots! A htst Biprteietd S-S0 Sigfal qupputting unit
for puipattinga foft suppresdied mequlcmieslgnal aftmsuppresser@he echicoort the basis of its

echd @g%k%{ 1 mhgract?ﬁsﬁ&g% fated nvsggﬁg'ér‘tb‘}ﬁé ﬁﬂ:@ Fﬁcp RaLAY Propagation time

ntion

Cﬂ@lﬁéﬁ@é@é@ﬂé’é@%ﬁ@%ﬁgﬁﬁﬂ“ﬂ@wfﬁ ng unit may include

a f |Tfh‘étvoﬁk§é3cfonﬁﬁ£ﬂm§étﬁiﬁaip &eh@yh&efdnb@ﬁbtedlés fu?hoﬂﬁl'yaﬁéﬂﬁﬁned can
conver e fTir

i rst near-end Si
celighl, suRis B Cé‘OcCSHKPé?P‘%Fr?& i G PREALA.GE SoBTiied fo the farend
spedkier S\tlthpnbbmgghffeﬂed byrehecedrivd| raladde bycatithe of ihreshicrophone unit with
qgg;; calculating wunit, a second near-end
reSP%EPtB e?&ytuéggtl on for del aying the second near-end
Si grbalthe ¥y epmegnisptiorhappastenetcauiing tnihie\pogseat invention, the first

supFeEee mbhichdWikdal 8Btp hﬂﬁ?%ﬁ' ayPinclude aF86ONGr-end 31gna1 delay section
at ed Q%Vt he first propagation

tion tine
for {elping fedtipenngnd spwal cameriad Py a8 fisbnege et iR gonverting unit on

the deds bD chef first ptdpﬁgﬁtidnrtgna csllcﬂlla&ld b}ﬂﬁﬂed‘ﬁtﬂ pepedatioh@ime calculating
neap-end si

I ff bet
i o 30n e i REL andl B skl SbF v B bl Hhihant sienal
contfmedst cthd seeend emt—endl yoist cd:eivaylag oyt tohetteebasnd of the second
fior HtheS LAB@ateChRA¥nS #7ly! HOpackibn VBhE Caf AR GAL ' M a first

a paratus t hus constructeﬂ:éﬁi eV|ous§ nenti one can
-Out%qﬂiga%ﬁpg}%t% (OREYENg Aesi ghah é“dé‘%ﬁ%@ RERE segnal fidferrage betigen the first

neaﬁéﬁ‘ﬁgndl QAehged bankdTitst @bartcdtal ﬁélag @Q(_:tloﬁ5af1ﬂtﬂﬁ@ kedonBYear-end
asli s o e

Slgnﬁf%eg%@g%yt %eiréﬁg %?ea?'gﬂi ngqaldgﬁg t@%? %e converted by the

f ar -Thndogiegoalmuneation tappayats ithust consirtitest asnprevioetlyeesmtioned can
reliz%bﬁfs@fés?% Cgb Q:Bﬁl offeit BF ﬁ}e' d&8r QI{H gl%ﬁ{g QO B% wﬁsrml'itgg to the far-end

e converti I Ng
spegken by dalgyingithe neaéwué istanakony metbaasmftﬂnfepmiae%mn time of the far-end

VOldéOéBiW&'t&ﬁb Qhe @ﬁ%ﬂa& %ﬁ%r&hgl AnftQot N isPInes %fween the far-end
venti on, the preSS| ng?lrreans ma

Frmepting i oa rf'gf?lah R} negroid SRif, canY é‘PrEyOf e second
neals@ﬂ,\toﬂw“nonoéruhgemﬁl rst suppressed near end si gnal
out t st SupR essed neal nd si gnal
out B e et RS SRS RSl Mentay. e scho
suppassug memeanesduwyldmeﬁr@m@hzmgamuéor d@taélzmgrfgfrgquency spectrum
of HOSirdt Ay gﬁregs%m GAd 's%ﬂala&ﬁgﬁ@éduﬁ bW B %%%fek’&ﬁ%a?énd signal

previ oy ment i oned naln aln t
¢d by é%‘?i current value

OUtRuFFengn'é‘ZiF Wé‘i’?o“'%ﬁ"‘@h&? theocysEent ParREIREartvabper detec
detcs@adidt. even if the f requency spectrum of the
sup essed near - en aa det er.i or%éed in rﬁ ponse .
& YR e?PF%‘Hmr“@i at | %aIPtBE ”isocr‘?“%H“CE ASREEY Ry mentioned can
mauwtamdhe qualite of thegneanend signdl to be prandmitted tde foreandespebker even if the
freqﬁérg:g}as!pe&ﬂﬂﬂ rtthP Q;uﬂﬂjegsed near-end signal is deteriorated in response to the
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In the voi ce conmuni cati on apparatus according to the
present invention, the echo suppressing neans may
include a first near-end speaker's position detecting
unit for 5 detecting, as a first near-end speaker's
position, a position of the near-end speaker wth
respect to either the first near-end voi ce converting
~unit or the second near-end voice converting unit on
the basis of the cross-correlation function between
variefgefative locatiem -of e nedrgmd | vodesnsaavesigbynit wéthfrespstt to the far-end

s1g1{b§€6nv%ﬁﬂl Vigjice converting unit and the second near-end
gnal cgonverted by the second near-end voice

c on\,Iqul‘? FRfc APmmugication appapies agouling fonige prasentrigyentign, the echo

supPfteihg Z{hé@s amhy ag188€ Siﬁﬁcﬁdakleil@fs Eﬂ&rﬁ |ﬂ0‘§it10n detectmg unit for
near - end Si qQut utted

h
derg BB SR Giro B B GBS poSHID A PPHOT ¥ ik nbdiend speaker with
respees e efth¢rothehBrsc lmeaxeemd pacaretertivaluai ordéested byar-end voice

conf 0 AL5B], HELU, BP VR LLRR-A G AT o bRty BRSIGLL T, Bl aren
signgh sekerted bydhe firs ﬁe@reﬁtnécvniq@gcouﬁﬁ:mngm apgthesecond hear-end signal
conGEaiLBY B! debndPRRA AN UdideNibBvE&ARAS tnHC hedl a 38cdd %ﬁhg unit for

g t|o ed can 15 malfntéa n t he ua ity of thﬁ near - sg the fir
equ BUIEY SPLHYM PLtBYMEsH SUPPf -Spe sigas! oufpufed py the first

suppll‘wesed rﬁa&bnd/ aignal atiipattingf uihevitte &mpan dtosme ai(erentl\llphﬂameter value
deth?e%pn%rcthe [Elg &‘lt%gﬁlr &gtn{ ' ﬁﬁ%ﬂﬂ@ﬁ[ﬁ% gg tﬁg near: eﬂx %f)éah(nxgdetected

Lot g0 deieey Conver
by theﬁr%n@@-eﬁlﬂémﬁé(emwﬁmmdﬁmmg upipf er ence p03| t | on In

the ﬁﬁ'%?ce%ﬁ}hgﬁfoh% ﬁﬁﬁ@&ﬂs%n@ﬁ’&&édjh@gret/ﬁuglg%entmned can .
resg’at invention, th h 20 ressi ng nean

maififa} thgetualityed Shemsassnd élvsaalstaé’s&@m@ltwéé? gitdrendesperker gyen if the
relatifé llodadion fetheaiebngnd AfeaRers RhN@sietito %Itﬂersmeé‘f&t@f néar-end voice

ti f th
confins bl oo e o0 fhie-P R Lo sttt SR it FOR A pprmined
referdnee pagifien.of t he current paraneter value detected by

the ITE W Fike (\!(ﬁ’hl'ﬁ nﬁ%&cﬁ%pﬁ&uﬁrﬁ&md?r{k% Efésgnt mventl(r)rl]'l the echo

equal 1 Z1 ng unit or eqgu uen
SUPE‘FSSFJPEe meiav% @@uﬁlﬁlﬂé@sﬂeé@%@@rﬂc@h@lds ﬁ@e@!spr Somsgatmq defegfing unit for

detdcﬂﬁg fals ra%bc&idﬁi%ﬁ‘- &fPsheRRers Pasitiomnt &ir&ﬁﬂﬂacisﬁiﬂnﬂiflttﬁé fdhr-end speaker
anetgr val ue

witfispect o e FESRG Seral pomiErtE drd Abe DatR o o BrTaRpapppeter value

detested oryd theeem-sean dals;:p elzleetihg upitsadd anhideéteqodliihgoynit fier equalizing a
freq]llﬁl?c%/os%gctgﬁl? oF ﬁ{%qi@ %?Eleegseﬁ n%?us ﬁd Sgllg]aq %‘ﬁ%ﬁt&:@ gﬂ g{gelgrst suppressed

I Ce communi Ca ons
neapensh/sigiad loptpwiing wrewith a%pem@gpm@rﬁ@amtﬂt walusf datepged by the

curr@ﬁta(falﬁé" eRbGRB int nBehE '@RHA fda29nd @ P@a]dceﬁ pB&foR Qﬁé‘éﬁ‘eﬁ by the
even if the 30 relative |location of the near-end

Se"‘%"&é’&&"e‘?ﬂ‘bﬁpﬁ?’w S BpULeN ¢feqHE Uplly - end signal converting
uni tThe evicet@rhurieatan Rppaatue tdsneasthedter @@ewpﬁﬁy tmedioned can

.The eco -end s eak r' sitio tect.i ng unit .
maijdfh E G AT e AR TR g he RARBIGH o T T HOpE e i1 e
relatwer I;:tcaMmﬁ mdne@paak@ealser Widls respeot td eh@mmeng signiak convarting unit
devRfs %d@ﬁﬁ)‘fed@térﬁu@&%fé%nc@?ggﬁsn OfTﬁJ‘&ceﬁffﬁ@ﬂtend s%eakcr‘s position

I nventi o there is rovi VOl ce conmuni
detegBig PR Ga1 be siple i) ﬁglstr@ptwau@ |Cﬁ§1Ph%Sﬂnn‘§1ﬂa they fsopesgrend SPeaker s

posﬁ@hﬂ&wct‘ﬁ@]ﬁﬁt out puttl ng neans for out puttl ng a
far-end V8IC€I dIC |ve of gffar end SI nal ; voi

| nptR EFSEOHRES Y ﬁrpﬂftPFFtn e @B S eng BN EpIP R thote Provided 2
vomectmnmwppat&msaps;gamrmnfpmgu pphi@siignhavian aefiwence point; voice

' out];%ar il ?195 kféfr \ﬁﬁftgfg dlia.ggﬁ{{ tJoﬂ:% Hl%%ﬁvé f2m thleend signal; voice

Vol ce 0

5




10

15

20

25

30

335

voi ce out putting neans, wherein the voice outputting

means includes a far-end signal converting unit

spaced apart fromthe reference point with a

predeterm ned first distance, 5 and adapted to convert

the far-end signal to the far-end voice, the voice

inputting neans includes a first near-end voice

converting unit spaced apart fromthe reference point

with a predeterm ned second distance, and adapted to
inpetting ereans foa inpwbting sucanend veied; angli acbo seppaeskinggneans for suppressing

r

an 843 e%@ 13 %{ﬁée V(ﬁgéj egﬁ%ofﬁgaﬂkreggmtelgg féﬁoér%levowe outlputted by the

conv rtln IS )O rmne osI t
Voige, Ogifs’att@a TERnEE VEISEHR Fhev viokret ﬁ'étPF'iUﬂStmﬁfé‘érmélﬁéesv 8i fagend signal

con@éllﬁ.‘ﬂg ﬁﬁ'lgtr@a&ﬁall :Ipaétaﬂﬂ&n apa Bét@ﬁn&@ pdit Q@@Vﬁpkdg@ﬁmned first distance,
n uf ted near vVoi ce. ear-end si

Bletiig 0 Serarend Sigh@ B e e ke ARe xiicd dfgsting means

mcldétmﬁrsm gearrant] viodre chavertihg ngitapaaedrapat: foar teatierencalpomt with a

_ pre(i.leﬂéﬂtpﬁ’éd o d1§tan UGLE Q&ap&e%l t@tdo%{%rk ﬂl%%}klﬂf& %E%reérfdhﬁ)rice dto a first

rst near- en Vol cerconver
neafreng signel. 9o & seepdviEat-Pih veiRe tcowqrwgr waipdisposed at gepredetermined

posft@h ift @9?.0%5 Qélt@ﬁorﬁﬁﬁav\ﬁ{tﬁ F[&flﬂdﬂil'léa:r-leﬁct:l $8iee '&Gnv asiftdn@Rdapted to
cal cul.ating uni or calcul ati _

Conﬁ?rgﬁ’ﬁgamft?ﬂ et dioiqerta rsedoncCirar oo srlclbe Gohgusuppressing means

incloéesed ME&nbyalhél&etécﬂnghmﬁefaf dereding Qi @&emméteﬂ@lmmﬂmanve of a

curibht P RAPBELcof D Y5 908 nIRERITSLEL AL UBNISERTEAHle second

e curre ecting unit
neax—mdr woite n@tmedmg wrgt wih pcmctdt@dhwfmnﬂm@mhpmﬁmg unlt a second

pro;{z@aﬂ@n ﬁﬁ:fc' S gl drdt fo?‘i:ﬁﬁ:ﬁfh‘%ﬁﬁ a MRl Q% aﬁ&g uhf@:eof the near-end

ogﬁgatlon tinme |ne as ItS ep endent
VOiGeP; l%i’o‘leéel" Y ther st peqry ﬁfl@ PRisatOBHetingEnE fWI#h@SPect to the current
pardigdér it Jabaal bpﬂi@&uﬁeﬁﬁaﬂwdmctﬁ@mn&eﬁmé bagabf & drd function

0 b‘égérgﬁg QMG ot Wil Vi erfes “Rlits BAERpHEE YAHEDE Mhd the thira
prophghtaon ltllr@ dafined gn 1tshiepbmhans velflahie dndua fourfruppagiondime of the
neenb éigi}&‘!é etk }‘Mc&lli}e% Pg Megﬁﬁiﬁéafr\éﬁh %1&%11%?%& L¥ith th respect to

endent vari a ourth propagat

the G@‘F‘iﬂﬁé@ﬂ’é%et@lt welvpedetpdieh by vhe pamens, vahler%%nng HgtVs) &1@ basis of a
fourh Bfirtion @Xbé Qfavidéﬁ vhifH ﬁlefpéfan@étérr wlliid ddindd rz@ﬁ@hﬁﬂeﬁ&dent variable

and §88 Fr ippasafon g daRae of T HeRnSl ApBtIo, 7 Rag g ¥oice signal

extractinghenit furredtractthgf 0 tartdinipp opagadigreih ohlthebﬁ’ﬁs oﬁits wdrasiathg voice

mgn*a}’e{tpaguﬁ% ‘Eﬁ’r Qggxgsgﬂau%g&re@g}]%é g&ls%q{) t?ixh{}%ll sl p I%B?%lﬁon time
calcglatqguby | trhg @C@@b oRepagtipy é8wed nvelahnge nlljlts jagthee spsend suppressed

nealséi‘plt tRALI BSphiRg SR Mﬁﬁ'n?ea Sb@nd! spptdsaat RrR¥d signal by

he. r €mai ni ng, voi ¢e SI g unjt from

ctlng
. S“b%ﬁ‘quﬂgr ¢ RNyl %tv%‘é’afrlg% &Xgﬁf’g‘ﬁ%%yéBW@F%’dlngPI%%lgnal extracting

unitf fréB teithentheefet N@iread sy tdriveged bRithe Gikst tnRer- aﬁlcecﬁde convertmg

end nal erted the second near-.end vo
wnic B R P e SN B el SR e PR PR Cont By e
t hughe mslerqwnm;tu@slop rapparetus Itlyusrmnsunmn@ijascmvmuﬂy ingdpitipned can

rehacb?‘yoﬂ{@ﬁ = eEﬂbeecﬁS R 8%%%@?%&%5%?%9&&’&&@6%9 ﬂﬁfﬂ%'nﬁ Gignal to be

ar-end si nsmitted

trangrgitted g thg Eagiend sppakpowithew; heingatfectadely By vapied welativglocation of

theﬁl@dr@%lidﬁ@uhﬂ@@ﬂh%pe@{totﬁeh@eﬁk&ruﬂﬁhone umt with respect
speaker uni t In he voice c

app Ohcc?c‘é%‘inH@‘Ci“%P“t ARPA5FBS @fgor ’H&e‘iﬁ’t &Snpfef% inygption, the
remaieing vumsegmgrml eetraitipy ahitexdy iaclidag thind heareepdisignllididapsection for
[ r I [ [
delaple o REEBREE AR, col 5 DEGle, B Bloenf T vt unit on
voi ce convert;ng unit on 6 the baS|s of the third
propagation tinme cal cul ated py the second propagati on
time calculating unit, a fourth near-end signal del ay
section for delaying the second near-end signal
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converted by the second near-end voice converting unit

on the basis of the fourth propagation tinme

cal cul ated by the second propagation tinme cal cul ating

unit, and a 5 remai ning voice signal outputting

section for outputting, as a renmaining voice signal, a

signal indicative of the signal difference between the

first near-end signal delayed by the first near-end

signal delay section and the second near-end signa
the desiagldie tyird prepagatiom timermakoulateitbsthg sedond preppgaient tiron calculating
unit] N¢ féﬁ%p%msmp Efgﬁaeq%ﬁgag ccho éﬁf Ry, gumeutsécbﬂ@ f¥3t-bnd signal

i ncl ude a di’st ur soun esti mati ng
cong@%ﬂ(q &% ths sesend fepr-ep afO&ﬁest:Qﬁ%rmv@ ypit e dhey rb&ﬁls 19f ithe fourth
propadatien i€ daldudted &g tl%nde@nﬂ nﬂop@@ﬁbﬁﬁfﬁﬁé &ﬂcﬂé’tﬁlg unit, and a
first near e conv a,
remgane ERge ssi'%’ﬁgf’u‘é’&} Vér %3880%9;0% ﬁ‘étp‘é%%‘%h&s ﬁe’ﬁ?‘a@ﬂﬂﬁ \YS’i"E gignal,
sigrab vicdtiva gf ul tigoal differches betweed thehfirst apaianidregenabidelayed by the

_ _ﬁIS‘ShQ"Q%:ﬁﬁagg‘gﬁ? s@éﬁohrﬁ}d @tgﬁs nea?ne\éljﬁgﬁc;gngllnﬁ%ged by the second
neag §i

lay sestigyi ndheiseonae suppressed aearrugysigneliowpyitigE unit may
incla@8¥ aish@Bink ¥ouddBgddl eStimaaar se@ﬂitsh 16 bﬁﬁnaﬁ@\ﬁ%&mﬂﬁng §und signal

e second ea nd si vert ed t he
in G her e BRC A Al SPBEL TG [ dTsheb g Yoice GRavaging unit or the
secdridneear-exnyhsigead cbmvmdfbg'rtl‘re secohll @earesidi videl convating lneit on the basis

of thg {‘e%z]iu%ﬁg T %?égxaf &ﬂgﬁ{t&f@ tﬂ%yl'e}ngﬁll% §(§1€é‘ Qlfgﬁﬁ o%?ﬁiﬂtﬁing section, a

secon
ﬁftlsemmemh Srg@al dﬁlﬁmtwrn ‘g)raieéegmmﬂm ﬁprfgstszmr-n@thmgeadoponverted by

the HréiN@ar BYd v%ié@td'oﬂ%r’tlﬁg drit€odiiit é&:@[‘ld‘ ﬁeﬁ%ﬁ%l%a@ R@hverted by the
estlnateg 8%?the di stUrbi ng_ soun estTmati ng

QW PPN & KENYREURS S ®itgna eé?éﬂ gy@dreqage% P memg the
esumahayeﬁ theaﬁteﬁ”élﬁhgs Ing;ﬁ‘aén,d ﬁgnilfiﬁy e HRtubinpeRin@ Niknal estimating

sec Rt dcrrf i e b Rgn FREo BB AR S5 S Rar end signl by
sub@mtmgahe; digtucthing acursk signdl estmated dy dhe distubbing seundhelgnal estimating
sectidndfiBin ﬁétdeﬂpéddqgﬁnaﬁetféﬁehga a {hf Qéléﬁtéagnéap 1€nd %{%ﬁﬁl by the fifth

squar es estinatio secon essed nea
neas¢rih signalrdelay ojegdon ol g cirdasng aSﬁsfa%tf% seqgntially updating the

dJSt@I‘bﬁEgt §oul %fknﬁﬁe@fn@éﬂn@%'abﬁcféﬁ@ﬁé eflﬂié (ﬁ&ﬁrblﬁg;-‘ kmgﬂl éignal estimating
roun nol

secti B R g GRS Gaon gl (e SHEHLU B oG8 D end signal
far 'Iélgdrome:akﬂmunmaubn uppirefus ghwef doasthwededoys priveioudy insshtioned can
relie[b?#' Q&ﬂ\}\’}(&ﬁ kfpcahb % Jtnh?mt? ﬁx%%a@%%é{r?d TisCHHE B%irrlagld signal to be

resp ec ar-en conver

trangpitted g9 the Eﬁ&%fﬂa sméi@r Wﬁboutebmmafm}tqdobx@eswagnélrelatsve location of

the B¥drlapat ﬁﬁcéoyoﬁv@ﬁ]ﬂge&ﬁt Wlﬁgre‘éﬁ’éc@ o $hd ﬁélenﬁ)%tl%réﬂ: tcbﬁ‘&rtmg unit by
1S, S racted

uni t i sturp I Ng. soun
reaspp ghyt @fereﬁ@a]m% Neice ?@zﬁah 1s CFHa‘ft?fi ﬁeﬂnecrsmeammle%ﬂgeﬂ extracting
unitppitha tissurbiag @mmcmgﬂao ist dilbtr@cftﬁBﬁﬂxh theﬂﬂ@lﬁieh@ @1,gni1he echo
30 %Ill'l@frve0§gl n neana O dl he{: 1'I nel tu resi h) ve }.101’1 the echo
characters st i et ng ﬁ’a]i GECding; 1R Jhe, presenf; ? 4
Suppiessing tricany Boy rfcrdmrgndud@smmmai clpratterrséic tsettingtungt fofr setting an
i85 A 29501 DB, o L ABURAY Bk o e et
of thequerent prgametes valugdetergedley e swent value dateappmynit-us t hus
CONghe Woice GoRtnuMi@VibR WHh it Mis RSN as'fefionay | |11§4?1|tﬁ?5ned can

ss the echo co onent backgr oun
morg FARHE ShofESe i Song RRporsat i e DhreRGIOCGRF 4 gh hgi-ond signal
to beatrarsmittesi atber fabyndrispeaker by gninieizier drdsesupp seggeded near-end
| t :

signE G UE! e 100 LBt B aflin I For 831 B UL B sgund signal

estimating characteristic of the disturbing sound

signal estimating section toythe optimum disturbing

sound signal estinmating characteristic.
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In the voi ce conmuni cati on apparatus according to the
present invention, the echo suppressing neans may
include a first near-end speaker's position detecting
unit for 5 detecting, as a first near-end speaker's
position, a position of the near-end speaker wth
respect to either the first near-end voi ce converting
unit or the second near-end voice converting unit on
the basis of the, cross -correlation function between
estitriaging ichartctemsiic- arilie dédtyrhalg ond signeldedtiynating seéticst to the optimum
' falab and the second near-end
dlstﬂﬁﬁﬁgﬁﬁ‘fi %\&}g%sﬁgﬁégg l’:l?1 e&téH&hE

second near-end voice
con\,IErﬂPfP ¥Rjct ppmmupication appamiep agomlingiorfhe grasentfipyention, the echo
supPfahd ZhdHas amhy Qﬂélﬁﬂ'&)é ﬁ@.@cﬁdaklﬁlh@fs Ezlk@ri |pb§i&10n detectlng unit for

ess near - e na Qut Utte
derciBR 628 Ffist e el qretk e PoStob A PPSIO, 4F the,ptdrend speaker with
respees jpe efithdrothie higrst lneaireemsl pecarphetrtivpbne ordéteeted byar-end voice

con';/%%n% g'{él;teﬁ] a{)éeég gf;" &I%C{: e(g'ml%tloﬂnﬂln&?& wﬁé% ?lrl]e %} t near-end
signap cemerted by dg firsp ne@eqnémwoummng ThiS apd tlat,eesecond near-end signal

con@&'i@ﬂul'i‘j' Rt LB PRRAAN UDideibav&ans tuﬁﬂcﬁxﬁfja @écdi’lﬂ%qhﬁl'i‘ﬁﬁg’ unit for
tloggd can 15 na%qéaln the near
1

cquET R TEGPBEY RS bRy PP LR EHbS B oBeq PY the first
suptnh@sedr ®daptnd ignal atipaningf udibevithe Hspﬁm dosthe adoefentviphfameter value

T T Y T K —
by thhﬁr&tuﬁitr@nd(smﬂkm scrusitom depgstingbnis according to the
pr esﬁ{étvoh&V&mﬂlﬁﬁcadoheagﬁgﬁ %@t&g%ﬁgﬁoﬁe {Pmentioned can

include a_second near speaker’s. posi cting

maigizin the guality of dag erarend sigaal ta @@@aﬁwtﬁqé 49 adweend spgaker egen if the
relafios ﬂdda?dit; oﬁ:ﬂ@Qﬁdaf-bm sﬁfakéﬂ@ﬂﬂ e&peqnd ttﬁep ealead tsi/gnbh ;:%nvertmg unit
C 0 convertin uni on e
devisBiRitETh » odk i Pl SRR Vel o ot ect ed byt ne
cur lante vmbwe)mhamammgapparams a:notdialgt thithel peegerd limwintign, the echo
supgx%ks‘m Healrd Ui gﬂﬁeaa séc!og&i ds%%kér%{‘%cgﬁ%&ﬁ ?%tectmg unit for

supp re near - en
detesHpg s a sGppd eg%@a dspegkeen ﬁoss,ﬁv@;h@l pqsmoamftthﬁ ge@rrﬁnsi speaker with

it B OSBES Mgl g il abele seendfny e e
detegrec Y Hieaiiica 4o 65 erng SBtaptd B ir SHutlibte W fafosaualizing a
freqguemon speaeain- € thes pwatié rsupppsed tieanente sizgatl ogipuned by Tthe second
supRLES FATINDLGALI Q0L ARRET Al Syt Hp& LIS UY CLflne Barappgter value

revi ous one HQIn al n uaI
detagtedr by the stilrgfrnélvahm fd;@eqmgnm end the s:ecamﬂ alea:emﬂi speekdeisr position

det&Yedrb?Qﬁ@&coﬁJ‘ﬁéar lhe s%éaﬁ%?&@ﬂmﬁ ReELispRAf the near-end

gnal 1s equalized g@l Izing unit 30.
ov e DB fVofas CORRRUGAfion] AgEarams rﬁhltsfcm Gifehis. lgﬁwogﬁgam@@ﬂoned can

maindairthe Q@pgtof tthe hdwe-cha fsrgﬁﬁﬂtoﬂiegfﬁismltt‘dd%% flat-Bd bpdaker by reason
et G Rk O 08 e el rralitesl i g R pdthing uni
eveinafl shenpdla@ivienlocainst ofl dite nmﬁend cspﬂq:lar iveitn respedt tbhﬂaefﬁar—smd signal
con¥értha glgﬂ Mﬁ%eﬁ?xﬁ P ?édEﬂeﬁﬂmg?trgffélénEQ pd&tibn. I’["he second near-end

nce wmth further aspec presen
SPCBJWV%HWW deteging yndt %Pdiﬁ &!’@H ealn\F@P@@CﬂS% %é@mmﬂ&@atw%the first

aﬁﬁﬁﬁp@&l&éﬁs SQUIFH deékbdtag vaithousi ng having a reference
poi ce ou uttln nme for qutputti
far riféﬁ E%Wﬂth%}‘%%f‘tr ag%ecgpfa lgle pgse%tﬁavegll ,atggre\}ﬁpg)éflded a voice
coninnidation gppeeatns, doatpriSinghp libtisimghevimgea refatedce/mme voRadutputting

means lqu O%wﬁggneggas fa? %nﬁ@iﬁg Jd%aﬁ%% ?P s Fa?sehﬁ] glﬁ%lr 9&1@? I1,]né\mtting means for

genera € voI'Ce 1npu mean
far end voice outputted by the v0|ce out putti ng neans,
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wherein the voice outputting nmeans includes a far-end
signal converting unit spaced apart fromthe
reference point with a predeterm ned first distance,
and adapted to convert the 5 far-end signal to the
far-end voice, the voice inputting neans includes a
first near-end voice converting unit spaced apart
fromthe reference point with a predeterm ned second
di stance, and adapted to convert the inputted
inpwitiag 2aedr-aoi vEce; gnd efho suppnesaing enghng iffgrmppreasing an echo generated

I
B L Sy IR Bt flping moans
wh %fﬁ'@ the vgice ﬁ’@&l‘lﬂ&%dm%wcléd@é‘?ﬁ/% Fatiehg sigmat COfa’ﬁal%dﬁm ghpced apart
froth Gh€ @EréRhte bbﬁat WU A tpeehenemined kst Biskaats QmHOadipﬁ:ﬂCt@ Ngbnvert the

far- B ) Yo e AR YOGk Eioine PR R e et A et dERngnd voice

congetiog ooitspaved tpat foal the seferenpropent with h@redeteamnmd rseaind distance,

' andna%l%%tbg ?61 1\419} ?LethE 911[91%88 REGL éﬂg i@to%h s?ﬁéar%?xﬁ%?%x%ﬂtaﬁﬂ% second

rst ‘and second near-en
neapgd ¥oigd cemerting wiit dispossd @badredstarmined L@ﬁ@walls spaced relationship
with @RP8&t hateledd GoR¥QbheGiRY uhit Candf ddaﬁfed@@@oﬁ’\%ipﬁl@ inputted near-end

near - end voi ce conver units, and a thi
VOl%"ifBr?r%%%"@oﬂeﬁ‘éﬁPg al ﬁ@ﬁ%hﬂ UPPECHE S PRTARY Htfﬁﬂf{ﬂ%recho component

deteatihP wihiti fog detettivig; ds &um@hes:sm@ommrsrgaaﬂ as¢ogmyminettyother than a real
ne El?& 18 ét!o n%hcelﬁ {:rogé) n@rﬁﬂgﬂ&% ﬁ%e%nﬁa lof %tfﬁ'gttat%ﬁ sp:é(ond near-end
co

e ec 0 onen rom erther
sigrfals @it therhaais-of ribe Sy mad semmdenqaeendogdgna:le rgspeciivelyeeonverietl by the

first P @ec%ﬁ@\ﬁ%ﬁxtélﬂgv&i@é boferfiflSuSiee QRd NBAY- SPPresstid9fBt-end signal
converted by the second near-end voice convertin

OUtRIHERE URjE fe OytRBINgG 4 thitd HpPEsRdRReRERS SigRal by jsubtiacting the echo
-conipdheitdggnal Qletdeidc By ah@ edh tcufpoight Eitctngmmieffomobithdiethe first

neay -.end si.agnal, .ot he han the near-end voi
neal SR SiETH e HREH L9 S rsk HR-cbt altE Sbaiang if i hg gecond near-end
sigmaboporeed byothe tsbeond egar-ewdy ol coevértivg uaieés not only an
echquhut @l 80m ScRECkH S&%Eﬁ ﬁghﬁe'is Tilﬁéng&{ %& indicate a Id)1/sturbmg

conmuni’cat’i on apparatu onstructe previ ou

compepent of dhe %eélrrenﬁﬁagﬁ@la?thelt then gigdiept-gndoyoiet 'éorﬁﬁ%nenéﬁfjthe near-end

sigrSl. g NEde di@uidng Ecdisorieht $Fhé Read-chd voRB SnchikRA KBt oMY an echo but also
25 suppreSS|ng the echo conponent and the

I ab
abaﬁg@'ﬁ? CL%‘HEe noi se of the near-end ' signal to be
tr ar‘[&mvbiwohohnnummoa rappardtus [tieskeenstwadtdioast priveiongly mentioned can

mmﬁ{a{neﬁg ﬁgalp% of I&% ﬁ’e?tf L& m%ﬁ:h % 'b? ?rah%}ﬁ?t%ﬁ s ?%r etnh Q?%aker by reliably

near -e I Ce conver
supprgssingh thes¢cipagommenortr atdniedrackgioynd nnemcﬂf thearear- ¢l signal to be

tran%ﬁ%dqg rm@fsa%hd %p&i&a} wﬁtﬁo&%ﬂgaﬁ&@edf E;ometﬁ%e@ e&h6 f feation of
the third ld{)%eesse near-end si g

I
the 6‘8?p‘iﬁ’fit Ycﬁff Ei‘PﬂVtert“@O“‘Ph TeSRsict do Tﬂﬂéaﬁl converting unit by
reasd it ahel SclRceangbnegt tigndllie spbteRedt frém R hearendtdigatbhahe third
supS2rmenent. argt e%ltoug)glgﬁmt y include a real near-end
PG Ee Mgt ?%H or estimting, as a real
neafdn dmchsa;egﬁmlunulacateml appemtuseedondigde theopiseens peanfiomdhe echo
corrﬁ:%nalt & Q&ﬁ‘l CQ#EE oxﬂ%;‘tmblﬁdga‘f Hedlf ndai@nd | ﬁg&: %Eﬁmﬁ?ﬁ%) Netion for

ear en respectlv Yy converted
estimaing eégor\'i‘d f??éaﬂeaéﬁﬁd VHERD. @ofi%edr ReaFgng nYGp@e tg Be x%mmﬁed as a

crosIQDfpBcht 3 G4WRl of R Syst 986 sbdRd fehr-3R ﬁgia@s\/ﬂeﬁ@ecﬁv&b%memd by

rst near d signal converted by fi.r

the FiaB e iedmD Rl B BF PG drnto S RSBt AL Pl eion for
delayingreithecthn fiesttnear-dyl $igral severed he dre-fanicheaokend voice converting unit
or tRERYEI dRleitl bt cbibv el By bl hER R Tick Bqnyering it with =

by the real near-end voice estimating section, and an

echo conponent signal out put§| ng section for

outputting, as a first echo Tonponent signal, a signal

i ndicative of the signal difference
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bet ween the near-end signal delayed as a sixth del ayed
near-end signal by the sixth near-end 5 signal del ay
section and the real near-end signal estimted by the
real near-end voice estimating section. The third
suppressed near-end signal outputting unit may include
an echo conponent estimating section for estinmating,
as a second echo conponent signal, a signal to be
speci fied as a conponent other than the real near-end
delyotive requigidt tveperfdraing et estimpsion e dhe irgpl aleacemd eignddby the real
[ I V.
neal¥nd '381(:@ dsfilnaRER ke &R, YR %ﬁ &b c%érgz'og&tt’ﬁ%{ Secg&u%g section for

second near-end 10 sig convert
OULPIEHRS. AFcR ViYL cshe &Wﬂ?lﬂg“%m‘i?ta é‘lﬂnf-lh’@ isadye obthe pignal difference

bet@6di0the ﬁ@ﬁwaﬂ t@{gtnals«ﬂegfwtd a0 Wlspidh aady&yndaﬁsn@ﬁgm @:@rm@gigmtnear-end
u LN 1 0N, I
siol Ty SRehB o ofte GER LR el ina iy, Eicashl HRftond voice

estlmagnglseatmnv eﬂ“heduhilsdppeesséd nstr-end algnehdutpmltmg unit may include an
echb %ﬁ%ﬁhérg%b%h{%néf beciBf J&e gﬁﬂﬁjatﬂag %@gcoﬁldg&ﬁl) comrPonent signal, a

converte secon near -e | Ce conver
signghitq bwsmlfépdd@l agomperent ethar fag the fffﬁé pﬁ@r%ﬂr@l%@ either the first

neafehd §BHd1 B Rirted DyitHEfiRE ROrCATRORE RonTraNBiniP¥r Qe hear-end
section, and a third out

S PTG dD Dio, BEORT A0 e SUpBrBgaut R4hE Bl Of the echo
congiogent! sifyal Sulbputtad thyntiet deho seapodert climal oatpurbigesection, a seventh
neais | lgf gl aqstfeiaﬁ Eﬁimp YOI'tCQF gfgh&th% H%O@l%{]éeag 35 lapgonve{t%d by the

nfro € hear-e seven
fnswmaay@@l vAiga coRYRIting grisbr e &eh@ldsweﬂnﬁ sxge@lr coelﬁm@i b die second
neafl8hEV¥oics %&Neﬁﬂl I%Qt Hhe V@él é&% Gﬁé?f oRRRRY @b $Stimation of
thus construct reV|ousI nentlone can nmaintain

HEO GIRROPERF S&M? h&éﬂwﬁho é?FBP%I}eﬁh%ﬁU“P&ns &eqioRn N ¢ thisg outputting

Sectﬁ(ﬁl ﬁ)rf(ﬁﬂplﬁﬁﬁg amaaa %ﬁp%‘,éss@&ﬁe&bénd 31§111m rlfye&ﬂitﬁguﬂ@ ¢heegldond echo
e r,ound noi s t.he near

nent and | nd
confiRRNihst 88t L dIRG FE PPt P SBERigL FOR the near-end
signal dhloyed hen rsgvemﬂf delapall haariehe siganl byl theeseaenthendavemd pignal delay
saﬁﬁl the near-end voice converting unit with respect to
e far-end signal convertin nit by 25 reason that
t he %W@l@dﬁﬁ@ﬁéﬁfﬁ@ngﬂ@amw%@wwdw Jprguiopgly gnentioned can

maifAPOBEALIS T HiBHdaRand SigadloRe tﬁﬁﬁn{&t@g 18§ Ipg- <GPSOy reliably
na u racte e. near -en S

SUpRIEFRE thsmerhits COmToS L s e DIk HERRE GP1G Afdhg igatsihi Sfpal to be
trankmiteedttb b farioad spedker withouteeing affoeedelsy ihwatarid raletivd oation of
the 'Eg?[r ({]‘1 Vx?(n@e ]::J)r{v% Rt I\R){&l Iés}géc? ftl?é feﬁ“)%?)‘éusﬁérﬂ@ c'bH@ertmg unit by

ocessli
reasgpns ﬂfuth@ @:rém mme@tsslgndtmcﬁsnmﬁted By @mbcltsut:@up@@at lggtimating .

sectifh, EREHRCHR SARRARRNG gl ANAbrAEPHbhiIROn&8eha S8niI0
either, the first near-end SI nal conver&g%gq%gkthe

firdp ﬂi‘?e‘é‘?lc%ﬁWBP’&éu%?'RI@F%t eFearing & esgBlBygption, the real

nean &Ry vettlesingiiag smirmemt}e@hvb)a fﬁﬂ@ﬁadapﬁ@@fmerrleﬂ ex@atng the adaptive
0] CO | nat

senlEpEERRG okt U b ARG GG R ORT AR Db TR p Toal Shpured by
the ecb@mmmmgemhgnabappmmag séaginalto pitler deslingndag-cpd sigoalmonverted by
the {H2& haRShd v@ﬁé%oﬂ@ﬁﬂ i@t 610316%%1{@11&:9%118%1 '&g@éﬁed by the

out putted b out putting section to

se @@H@%@me%?o@%ﬁ’@l “Déht aﬁr@teéléo BWPWDEW%%@?FW may have

a séebAl aaap@u& Filick If&ge;&eﬁﬁmga the adagtive ﬁE@alSptB@éfsﬁﬁgltB GefBAf the least

det
ebsqfR e s R eh OF ool Smipised by rle i cbbring swpiap to the
eche@ gomeaotent eigan]l epiitaaby dre edhoeionipenedthsgrifal oatpurtégy seetich. The
e S FANERE UL, e 8 b0, SR D AR GT Rr Rl o o

converting un|t a first initial value determning
unit for deternining, as a pgfaneter
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of the adaptive signal processing, initial filter
coefficient of the first adaptive filter in 5 response
to the current paraneter val ue detected by the current
val ue detecting unit, and a second initial value
determning unit for determ ning, as a paraneter of
the adaptive signal processing, initial filter
coefficient of the second adaptive filter in response
to the current paraneter value detected by the
paramsrtcxemluw aldicatide o€ @t ¢umgnti rdlative Theatio Qfeeldmrrmmﬁtsambmﬁnd voice
t S
con%ﬁﬁ%% ftoor B S G xlfaéa!r' Eﬁ&%ﬁ% d%@éﬁvhﬂ%%h}f o%’ﬁ@ far-end

n_the g e near
signal gerstertinganis @ fgstf inptiad ﬁalug getgraining unitfor g eylmna% as a parameter

of theTERIEp@eS Isignﬁuﬂié[:&%iiﬂgn ﬂuhﬂeﬁﬁ&h&)df@ﬂ'&ﬁn@fntheaﬂfbt tad@ptive filter in -

e R ARt A e E i £ gt g8 Tpigeting it and a

secafdf iattiab dalby deteeminarg wdt foeldatemuming, as atpacmedér ditthe adaptive signal
pro{égﬁﬁ% e.gﬂlal’ ?ﬂt%fc&e?ﬁ&@ﬁtt df'fle g@éo%dvgggﬁhJeeﬁE&%%l @o'hgbeto the current

conve
parguagter ‘@ﬂuefdemcﬁld hyche ﬁliféﬁﬂé N@lu@)ﬂetﬁﬁélgfqnﬁfst adapti ve

filtge dO&e%}l’ﬁﬁl{Hléﬁﬁn bypiragis Wusl dohstudidll &d fevivatly@nentioned can
nitinr

determ nin sponse . to the curre
maifyin, e QHEY 05 thaRparf Siwl ta e CORIRLEGIR B 4%3 ?ﬂiﬁ by reliably
anddmehedhueely Bippressingithd ect‘hommﬁfpfonérltaﬂﬂ tlaf backgroand aside of the near-end
mgnagf teI V%}ngllrl rtﬁ:de {o %‘1 det%tdeslrger eSB%tn tl%g‘:fngt ﬁl‘gecgegir l!?)gh'{ 'v%ned relative
locatian aarﬁeheenearvml weice e:oemr’emg it Wit respecielot the fareand signal converting
unltddért Esgh ot WM iﬁntla.'l Rl eHRLER of RITRAG &ﬁgh%‘ﬁﬁ&ﬂgg&%ﬁﬁmd by the

to th present I nvent | on,

| ﬁrstslamﬁ% gee'# eelﬁemmg Ui n FEREPRGO e ARt PAFRmElSRY#lEe detaged by the

curﬂéﬂﬂ wiahieodetecﬁﬁl iungt, and &ﬁsmftiap filtencdeffididi of fhd' Sdcondl agdptive filter is

ﬁ‘rjjg(:tge ﬂﬁ% ém{lﬂ tai erif]}Létg{)ge élﬂ,g %ggfegé]o%llsg i th\éwé%prertlthp%rameter
vallmrdethetedrhylﬂnfedlmt valee déted;tmg unitr st and second near-end

si g Itl?e SHEE hlrﬁca %ﬂg&lﬁﬂg aﬁ:@@rd:{n%rtogﬂgPrceE&R vena&g the echo

ISSUIng an 1 nstruction secon lve Ite
SUPPTESSINgAaNs mﬁengbé@ﬁ@ adantive copteelling BRiéfr lm&g alh@stmcuon to the

first é&ﬁﬂﬁ'@ﬁltéﬁo e se tthabirst Ii'ﬂtef @éefﬁﬂ@nt&bmhe ]Q@Iﬁ‘éﬁﬁ eLHRde that the

i,tud one f the first.and second near -
neag sl fpast oL B nAAbHAPE fEN g Enals exceeds in
amplioutet mactheetlch31gpale\an® usﬁumgnﬁmtmmanbrcan thersdciohdiadaptive filter to
upd?tgﬁthé Léco% egﬁ (ﬁe%mglﬁdw%@ Hfél%m%ﬁt i? ﬁ'{ﬁ%ntflﬁteﬁjletfgr &ha signal
excendp o @Bhltn@e mmeof hfirst @mﬁamemd negrend kigndackgr ound
noi e Qbide B niMRici0d aP @lﬂlﬂscboﬁﬁrd&e@"a?srﬁr%{u%gslﬁf %énﬁ@ned can

far-end speaker w t ho bel n% affecte he vari ed

maipiainihe GuAISY Of SheRBRIGPERAldo @gﬁﬂ%ﬁl&e@& % faregd pagakery reliably
and thiRidedistdl sﬁ@ﬁ@@ﬁg th@edhb&oﬁ@bnﬁﬂ @nd It}gﬂﬁckg@ﬁﬂ@ hbis®gf the near-end

szl st Yo ] eltiE ace Breneh o Pl RS B B ol retve

location of tlaadmat-ﬁmé vbick cenveringpuib tvithtraepett tosthe fartandrsignal converting
. t i . . .
umt;tglexre{léo\i‘;lgﬁz? tllgg(?ap%lg@ Sblgf(;lflﬁg: E%l? gbeé:l%ﬁ%ﬂ?it? t?sg?@ Q'{gch.of the 1-nstruct10n
to the &gt adapiite BHen eupdae sheofirst Hlter cgetlisicat and ghg insgwgtion to the
secdnd€adha veeﬂﬂersiogﬁlﬁiate the SBEHfilGS(RHEIAMNIChe THdkis of the near-end

f eat ures and advantages of a voice
i "tef‘@ﬁlg&ﬂpar atus according to the present
[ nvent| on will be nore clearly understood fromthe

B%%%Pﬁéggﬁmﬂﬁkﬁm‘l& conjunction with the
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FIG 1 is a block diagramshow ng a functi onal

constitution of the first enbodinent 5 of the voice

comuni cati on apparatus according to the present

invention; FIG 2 is a block diagram show ng a

hardware constitution of the first enbodi mrent of the

voi ce communi cati on apparatus according to the present

invention; FIG3 is a schematic view showing a nobile

phone exenplified as the voice comunication

app et fastures god didnaptages vhie voresemmunivaivn apparatd aEtd@ding to the

3 . r‘ r‘

pres‘l: n%ﬁlg@mflérp\%l? Ba nrloré Qﬂa\ﬁhf) nggér%%aglﬁ gg(%l# gln'ﬂa g{I)lggji}% Iiésf:ﬁfitlon taken in
con&@é@?ruvvﬁaﬂaeoaqca@pmwwmgsenu on; FIG5 is a bI ock

di agrien sOWobe dgfagHowanak flﬁféﬁﬁﬁdltcb.lhétﬁﬁh&f oftthé@fifst E@bodiment

nmbadi nent of .the voice co Qarat us in
of i (HBmUER I ATRARLS TS TR e BR R es
fi r RIGe2isad block diagranh sholﬁngh(ﬁarcﬁvdrs constitgionhdnhe first embodiment
of tﬁ@?&’i@:@&rﬁrﬁuﬂt@gﬁtﬁ{ ipg)graﬂfs a'i:@o‘??ﬁx 13 Ehe%%@s%ﬂ{ i?fﬁgﬁtioﬂf the

conmun ara

suppiEs8ing el LrieWeshoing desbile phergs exeseplificd zésnge voice

corﬂf.%lﬁcatl%h @ppeﬁ‘aﬂu§ aleokdif¥Ed@E bre%ﬁﬁ%ﬂﬁhﬂ%ﬁ 0 pe ration of
uni t € Vol ce ni.cation

the first e Izl n
pndiitt dds 4010t gharh o an OPFRHOB R 06 iEH EmOPBE of the voice
conﬁﬁlﬁﬁambnlappﬁﬁms @f:\:onﬁﬁg td tﬁe@rdsmtan@rnaph showi ng an

o 1657 i o ABh TN FlstiOy sk dbu A R it lRpgmbodimen

-of th@Vle@Cdmmgmcmumms infwhidhethp edsesupprassing meppniurtheGncludes

aﬁ@t&fl %gﬁﬁ di agram showi ng a functional constitution
rst_enmbodi ment of the voice conmunication
appzfrlgi Gés erilopriber shawingcHb oraptime 85 thegfive smbodimephaf the voice
commlﬁhmleﬁ apparafusS BC ORitheteadchd | sugpreRdihg nidats 0rthed @cludes a first
fl ovvcha t showi ng an operation o? the first enbodi nment
equaliziy E/m ce comunication apparatus in which the
echd?I@upm:eﬁeWnlgamﬁmméng an bpaatiomof thedwstoequelizingl unit of the voice
nftfitldibh QE%#%E acéék&l#? the fi?ﬁt kiGN ?Fglx?\ffﬁ%gnt%entmn

opera 1 oNn e Sseco equal I zi n uni .
voi ddGchimumaphshowingspacuelirstion cbarastagsticofithefirst egyalizing unit

of 8IRAHeMBMmRMicitifh RSN adcOMBNE t®Mhe fidt @rdbddifer® of the present

. Dbl.ock diagram showing a functional constitution of the
invenliply ephodi ment of the voi ce communication appar at us
i n \WiG.chistattoelc diagrathoeds mﬁlnﬂﬁﬁm coigtititivarofiticfitst embodiment

of o tbd SuFYReatla ol o Maetgle kS uBbRRnE RAM AR inciuces

equa
aSﬁ@@dﬁﬂl’u@h@flgm voi ce conmuni cati on apparatus accordi ng

t 0 tF'TG fd {84 ﬂSWQﬁ’é}t Eﬂ?ﬁl&mgfan to?@raﬁf)ﬁ%? e ﬁfs@\éﬁn'%ﬁl%nt &2the voice

Is a block dia oW N functi onal
COHE@%%‘%%“PH@PBW&B‘F I e B ho SHERIEF SV TIEARS {oRibey Biciades a second
equelofdginiigat i on apparatus according to the present

! nvsﬂé ﬁe{iso;h ld:;.l ﬁﬁ%'b?l}})gw{'ll %:rllvofpggarutonsol}otﬂé oad eqRaGhrz?rtlgl QM of the
voice communication apparatus according to the first embodiment of the present invention;
FIG 12 is a block diagram showing a functional constitution of the first
embodiment of the voice communication apparatus in which the echo suppressing means
further includes a third equalizing unit;
FIG 13 is a graph showing an equalization characteristic of the second equalizing
unit of the voice communication apparatus according to the first embodiment of the present

invention;
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voi ce conmuni cati on apparatus according to the present

invention; 5 FIG 16 is a flowhart show ng an

operation of the echo suppressing neans of the voice

communi cati on apparatus according to the second

enbodi nent of the present invention; FIG 17 is a

bl ock di agram showi ng a functional constitution of the

second enbodi ment of the voice conmunication

apparatus in which the echo suppressing neans 10

fur thFiér Tdndd edeleclardidgniti silowihg raa Euretipsdl i consetutiomepf the second

F ' . A1

eml%Hntnent df(élel'&) éﬁﬁﬁnﬂélﬁlﬂx\ﬁ?{&taﬁgé@ﬂfﬁ"a@&)r@ﬂﬁ]%)ﬁe?gés?fgtnlﬁ{renuon,

he second Vol ce .
appaﬁ G 08 if . Y AR IBOR A appreten oh ghentarand embogiagent of the

voitd e esicaion dppﬁﬂaﬁis ac&h@ind¢d Bileipeéseht ﬂi%ﬂtﬂoﬁg unit; FIG

[ l.oc m show n function
condiG 6 i ngweRith A n S un 6 iscipo seeRpsing e of the
VOIg roDemmadtation gppeisst accordinghtoc thet hecoad hamisadipests of e present
inv%gg further includes a second equalizing unit; FIG
a flowhart showi ng an operation of the second
errb&iﬁrréﬁt isop hlpek irgean %@ﬁmmuacﬁmcamaépwas@uugn igf the second

emWﬂlhlﬁ&tt&eLh@QrBR:eSdéﬁﬁﬁlﬁﬁéduBﬁ ﬁ%&s HrWIREK theN&dhed@PpRssing means
21 is a block diagram

ecorn é%falj unj t.;
fuxcg S § e”é@ﬁ%?tp’%?%n of the second
e rrbcRIGnﬂis aflowdhartshbwingemnopdnitiontof ¢ sepRel ahbisliment of the voice

e S ing.means further Lkn Iude
conf ey B SHEF A S0 e BB TR an i
chagonstigseiting it i onal constit ution of the third
enbggigmggt ;505 1519& \d ggﬁn % %afdne ﬁ%ﬁ% tHﬁon of the second

accordln to the ion;
embodgpent iy the SR qqamaﬁu%ﬁep alppatﬁméfmtwmch fher ¢fho SUPpressmg means

furtamiﬂaummtsee(ﬁnddqaa]yﬂng:mt conmuni cati on appar at us

t
2O HHE! A5t GaB B e AR O e siprcempodfingny of the voice
comnpurhieation appaiatused which theeedbarsupprtsspe alcens further fichnie a second

equ&%&%ﬁﬁl gd with no echo suppression, the signal
out putted by conventional apparatus and the signal

out pﬁl@t d ’éya tthecky giageane shawiIc at fusatiensp soastifatios@f the second

emb@ﬁﬁ@élﬂldfghé Qofch @oRinmRRtioh RYEAhIe I WHiIGh 1R%chd sBppleQfke means
ra rlg%m n conventional voice comuni cation
ﬁg‘il‘é‘i%& ﬂa £38% s a bl ock di agram showi ng a
con\Fédt 28nal avblocke diegramnishawingna afypeti@ialiscon8ution of the third
Bf _ RER

et o I8¥olce oS i b appbe PR MY 988 Brepent iyeppion:

be &¥3c23 sedflag Ch@‘ﬁ eliaveing @n oppratioe of d@ntlmd winbirdiment of the voice

comMaFAHRBA Y} ﬁ%ﬁ‘atﬁﬁ ﬁwoftﬁ&g to th bfeidniGRAdLEENT) In this
spe hél ca, ion, the term"reference point" is_ intended

245 @ FaphsisheVINgedh AT SImle efehp ﬁ@araené@igx@hto be transmitted

1o tlfeefaﬂénd/@ehm,ahe signalfou€iuiited fvith fd dchb siyREssRAIthéRignal outputted by

con&en'?lonal app%rall!t?s' Emd the signal outputted by the voice communication apparatus

according to the present invention;

FIG 25 is a block diagram showing a conventional voice communication
apparatus; and

FIG:. 26 is a block diagram showing a conventional voice communication apparatus.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The embodiments of the voice communication apparatus will be described
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5 or a second near-end voice converting unit wth

respect to a far-end signal converting unit. In a

nobi | e phone to be exenplified as the voice

comuni cati on apparatus according to the present

i nvention, the nobile phone conprises a housing

i ncl udi ng conpl enentary sections, and a hinge having

a reference point. The hinge intervenes the

conpl enentary sections to allow the conplenentary
hergineftdramgctonddnee with akeomhpanying eldawingh r es pect to each
@hﬁgﬁﬁbduﬁgnjn this specification, the term"reference

p05|t|on Is intended to indicate a P05|t|on of .a

nearlRelits spseificationythy teras pEsference poiat's i ingsnded i Aggicate a point
reqGiIeRVRY ddfing albdiienOfelive hkﬁfanan fof EBlier 2081 nARend 0bice convertmg unit
conve tln% nit or a second near-end voice conv
or SRR petplloice on erTISE PR o TSRGt b g8 FIEPGenyfing wnit
In asealid: phidee tb be axémplifedd dshibe neiae e(annhuﬁpetak'ea:ppamnh: accordmg to the
pl'egeﬁ?ﬂl%g{ltl(% the%&ﬁ]ﬁr HoRe c&gﬂlﬁlg&as %%ﬁsﬁg ‘ijncYLfH 119%? &%I @Eﬁthll}gsectmns

e secon near - e
andpohiges hadeg asefereppe peint: efldedyiege lp@s‘i'qnp%)ﬂle C‘PW@HWV §eetions to

allo®f the BSmﬁﬁﬁ{enﬁhEﬁse‘éBSﬁ(t%rbe Waflf BRI with redpB& th icheiRer.
si gnal convgitln n|t efined.as a g
¢ of df B SPRSHSAI NS 10N BG/REPFE BoTIGR’ o TNFEeR g fdicate a position

of ®nbadindesyealak wikde raspeole;o qhmmnezﬂaslgﬁm c@m@ﬁnﬂg wait or either a first

" neafr&id {rgi Qg %v%rt[rlkn arﬁ &Sae \%Igco én%nvo\%el J:on%? {_gtru%}tl Y The reference

describ rence to
posgisovimdetarnEng in design Stﬂac c eThmlmmndeftth@maapp@ smalgst with respect to
elthﬁloﬂﬁg Hr$i8RaQldCRi QURE tih§ gnﬁr%iaﬁl% sléonfdeeaﬁéHMEé dHdvérting unit is

far- end voi ¢ce indicative of a far-end signal, voice

defipgg as fillef TREESTSE PRSIPR TI?Fp]&F?‘F%Ofathﬁ SERCBSPGReE avith respect t0

 the &itdn@ clpnalsddRPEEAS Uiy iyRANSd 432 Ebné t&ﬂ'ﬁéﬁ&ﬁ‘pd@moﬁn echo

genetat ed the. v uttin 2 from
Por TR hsubg B {6t ity BOPAmOY ot ER sl P o, apparatus
accdr@lingp thehpreseni menmmpwﬂt benlrstip dnseribéd hereinafteswigh reference to FIG.
far-end signal converting unit 112 spaced apart from
" the reference point with a predetermned first
di stndewndn E@daﬁt%@l@eds%ﬁ%ﬁhontaﬁeamﬁw camgrisgsgRige outputting

medn® 11 6 diaputSnsla YALp8 voiE'@Qnd&@étﬁ% Jf AR &G He, %?cejlﬁ]iumng means
vVoi ce cqnvertin nit

es first near-e
12 fl§’ é‘lpé’g‘“é%p%P?affePBrﬁ"f‘i‘?ea‘? P CRRIES NS et ﬂ3 or suppressing an echo
genqmamddi)eﬂmm meuthing mkast d@dfeom ahel fadadtwedce outpiBtd by the voice

outp‘h?tﬁﬁ’ge %l{t‘ﬁ i nputted near-end voice to a first

near=en nal, and a second near-end voice
convdetvorg qumwmmemsd@ osdudesta far-padesignad comvesidng unit 112 spaced

apaR Fenk 'ﬂ%"réfé’i’eﬁd%aﬁﬁﬂ % &h Al Arestitndd £iR¢ bhenkl rsl adapted to convert
thegagar end voi ce conyerti ng unit 121, and adapted t

159¢ signalfa thefatierd¥PifRear - end voice to a second
nearﬂlenmcel @pating 'ﬁh@nﬂlb And L@ L Kt liiarlf&ﬂnﬁ)lde?convertmg unit 121

i u current vaJ etecting .unjt 13
spodg s g e tefeFle bRl BT REAPRLlegbitfabsinge. 3 aaapted o
convert therinpetéddanear-end voiat toa fivft reat-bret sighad, drid ssecond near-end voice
conitefhg G 12’?3&@05@9 Qv z?pxtelid&gmﬁﬁﬁbﬁ pé%%mpfn ﬁQ@eﬂ%@ﬁﬁ&%mp with the first

near - end vOol Ce conve unit respect
neai- ¢l Yoipe eMyeRingmit i2dn %daagaduﬁ.cpn‘aemﬂleannqtﬁeémearend voice to a

secdﬁﬂ(}j@alg@{d gighalll me cal cul ati ng un| t 132 for calculating

pr o@gﬁﬁ%ﬁ%ﬁﬁﬂﬁ@[})ﬁg %Fer Y {éf‘?\%‘i&gg a@%n@g?qtlglérwt 131 for

detettieg b aurrendpsagetat vdoelwdaﬁad ng ammlntenﬂ.ﬂelative lacationtcdredther the first

nem{—)sﬁlgivfcﬁr rnl%rt[n%r ugﬁf'zf'bxg&‘l%'se AV ELE Hcg V{ﬁ'ﬁ%‘[ fiﬁée%m?g:gmt 122 with

nhear -“end VOl Ce converting
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5 basis of a first function to be provided with the
paraneter val ue defined as its independent variable
and the first propagation tinme defined as its
dependent variable, and a propagation tine
(hereinafter referred to as "second propagation tinme")
of the far-end voice converted by the far-end signa
converting unit 112 to a di stance between the far-end
signal converting wunit 112 and the second near-end
respest aetlmcﬂavemd slggalmmmemag upit t13ealfasti propdgation ¢icenehiculating unit

f L
AR Mt s B o v
qeoqsmwrﬁﬁéi % ndksignal CORYSEIREEFRIt 11 foapfigtance between

the wdena sfgnhﬁéon$bh@|ﬂg%§ﬁQQ2 BR@thedTith rehOO@l voiflddhuérting gmt 121 on the

basif i 50 punglorD B bl o S 2 el R 4eBBR8 ab independens

- var@blecand upp fiess propggativey tine defistd 1tsnﬂa@bmi:ént variabtpand @ prgpagation

tim& EI‘?E %Jhmerr r&8fed &)ea%o'ggcoﬂfl ﬁemg{iﬁo(}nl é 2‘31’ ﬁ:f?:lf&ué \eo(icé)%nverted by

I'rst propagation ti uni't

the f@feeqd fignal §9@W@%wt Abhte anlstaicg rt&twm}t tb@ltfftl‘rqlilé smaﬂ converting

unitli39 a«nﬂ%@&@m@néa%ﬁa v&@@&o@@ﬁm oSirSne2. di‘lech@k!as‘ﬁse&td ®Bond function
133 f |nc the first end a?%n con rte

to bgProyy e‘? V"l“g Rapmeler valyg |d8 HE P e t"a‘_’t ¢ gpd the second
propdyatibm siise dﬂﬁnbh as fits rckperpieﬂpagﬁbile:) randl ianrst alp@wssﬁcbdeab-y:nd signal

_ outéﬁg%% gfl‘%t gp F}&O grll %f'epgl)l/ppgé %%ci %ar%gﬂ%i%ltal eI a?Pressmg the

eche oa the bmoﬁu@a&h@rﬁ@pww chegariesistio arpated reresearse do the first and
sec&ﬁ?ﬁ FRAGYPLRE cGRBME Dy He Hﬂ;‘tg o%Q%a%% tiifk éaﬁh%lﬂﬁ%hﬁuqfsz

teseg%nd propagation’tipe cal at ed b]éq first
pr opay ShFHRPrfEd Bearens AtZPAOYRYHing ypit nlugies; 4 first near-end

sigmalid@ldy tectign 188 foralelalafy the Firsd ukatdndi s[ﬁlaﬁccﬁﬂvaﬂéﬂ by the ﬁrst near-end

voide S ghipt %ﬂﬁtﬁa%f%ﬁﬂ%' e 'a;%% S e R gt;l@p&;egl BY the first
prophglatign skt icaloulaGy and 132 asecond mreeendnignali gelay section 134 for
dela‘%&“ﬂf%@ ge&\[ldtnﬁﬁr éﬁ‘-‘s‘i’&%\ %@r"ilfert@ﬁ fy ?I&egéé%nd ASk-2Yd §§Eé t&Verting unit

own I n st suppresse

122n@hﬁheel?ﬁ§ws¢fgﬁhalse@mipmppagagony fime qagulated, @Wda@ﬁr%t Hrppagation time
calduBlihg et mg&ﬂi a @f@dt@a tpulEilg QRtidSI3INRGH At HREMNE signal indicative of

the {5ARL REsebr ORCag PR R A Hranderigl oflosed o Pegifis near-end signa

delaynizotiomd A3 and thth eequnésxem:t—end sigeditdetayed Myvshe eeconilheear-end signal
delzIyisre?t{;]onnﬁ%r end signal delay section 133 nay be onitted
VOi ce conmuni cation apparatus according to the

firdts shyodimdds df thedirgr appressddnuenstend rsigel jdutpuiéng unit 130

mclﬁﬂéssi ﬁl@f ﬁ’é?@gﬁ& bl%F altde['ci% oS3 zgide &coiBhdar-edd ﬁgﬁﬁ%ﬂi‘} section
nea nal section ] on theglgt her

13443 eb%"lﬁﬁri"i %‘Hmﬁﬁlq P@B”I“tseacﬁ%‘ﬁlﬁﬂgrﬁoég? fighh e B@P};pbgf e present

inveations dHbgetd@, tHehfirst meatenarrstigmﬂ iRy @f:tléﬂﬂSDrrﬂ@ﬁBé omitted in the
invention. if the

voice i Peon, Bl GRE TR B IHE bt Brrop Finl oF R i frvention
if theFrsopriopagation himehie negligible Btallke o riima secoadi r@ar-apbagml wiglay section

134268 Hedithg Haﬁﬁ % bé Bﬁﬁmﬁfﬁmﬁé OBk c&mlnfc%g%&ﬁ@a}abms according to

|nvent|on out uttln sect1 on
the §ig reabiogangng 06 mepmesealt éﬁ“@j—'ﬁ&Pﬂ @ﬁcsafqmﬂeprapaaaﬁen &imgnig| negligible

small> difference between t he first near-end signal
del d the first n nal deI section .
135 W B o Sectnd Bah SR o AL UMbl Ho T4 1 the voice
consmuicution epparetud accordimng toohw dirsti engbadiment 1 2he Ipkgseninyérgion, the
fustg%lil:g%tttiﬂgﬁgc%oﬁﬁhﬁ%%?tbesgf&hﬁ%sﬁ)do&lﬁﬁ&{ é%&‘ﬁaﬁ 13kive of the signal
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5 includes a first near-end signal delay section 133

and a second near-end signal delay section 134 in the

voi ce conmuni cati on apparatus according to the first

enbodi nent of the present invention, the first

outputting section 135 is operative to output the

signal indicative of the signal difference between

the first near-end signal delayed by the first

near-end signal delay section 133 and the second
diffexsaee betavesn ghalfirlencayend gnahaelebyed vy the dfirse nearsingnsignal delay
secis] A%3 LfhaS el b%ﬁg& %%#—Elgiers%laf XBiied §)¢hd sE@hd@Arend voice

second near-en I gha sections I33 and 134 are

- con¥eifing 8BitilA2-t he voi ce communi cation apparatus according

to fIfred devbadt mand, O fiRe suffr&sen nedrdrdndip®id. ouffi@ting unit 130

. Jhardware constit ut.i of the fJjrst enmbodi nent of th .
inclyiC s L S Rl et 18 el as i B e, Fend Fetay seetion
134pnebenticé naeminication dppatausdesordidpet the fiest eabbdiment bhithe present
. f er t 3 . . . ] E t I

im RGBT QBTG 1981 AR T UGuE ol Bl o e
signeb gifterenge bstween dhe firgt raar9d signelrdetayad by dirafirshingsiriend signal delay
sectgézlni 180 dnd Hﬁaogaksﬁctl nb'z&léndzslgdnal B@ﬁy.@d b§tﬂll¢ ]?édéh@ gizaganawﬁgﬁal delay

an, e I I.S near -e Sl gnal a | Il .

secliy 14045 GEPyTRRIRGhe ik andsgeppd Rearrad mieahdey tistions 133 and 134
are omined id dg witd cddihueicatidre appiratas ianguding g ficasbddment of -the

. d 20 m crophone unit 222 and the second
mﬁ%%gkééﬁgQSignal anplifier 224 collectively constitute

a dSdedrmddwaarcoasitiuiien o€ theo hivss rembegimenttof 1the vedcet ¢panmunication

app¥@he Sict RNk th Rk FRANS inkntid] F/ilf BE bERtibYRh&BIndRECHth Rerence to
unit 131 of the ‘echo suppressing neans 13 nay be

FIG3nsti t ut ed by a detector such as for exanple a rotary
enc Qgedhodindn FIGOL ahé lfﬂ%ﬂ%ﬁgnal'rb@wcﬂﬁigﬁﬁ‘ﬁtoﬂlzi & the voice é)utputting
Q ative.t et ect a,curr.ent [ ter value re
meaf T R borf et & e SR R 2T 35 o $futFr L AE The first
micfaphete mat22lead the ficet newrendrsignabjaruplifier 223 collectivel ysonsivake a first
g - GR: - C el [ j. & ESRECiz t O
ne.a{‘ﬁrgf fvggé_e% V%ﬁ ﬁaﬁ&\é ofnivle r%t9 [ ﬂ,r[}ig ﬁoﬁf]‘%%&ﬁ%ﬁ%o con\g/ eir_ i tﬁlée S,econd
micrphapge BRI 2%%%@@%@@@@5@@(? sigaalpeplifier @24 collggively constitute a
seccﬁid:rﬂe@@éndofzﬁmt in@é&rtiv hﬂi;etlﬁz bﬂthﬁdfold_é iﬁﬂit RtingCibArR ga. _
re i ve | ocation of .ei r irst near-end voice
Cong e RS Repod e 1305 b e, PRGrSG, A 13 may be
constomed rblyi andetenion suth 2s\vibt bxangspaabtary endodef and & mpdteatigmeter.  The
viert i It 3 e ' .
AerSRNIE IR 1o ket o"Pufet Bl BLOOUGE sl o hp curiepe relatve
locagien of etherthg firg) @earegpidandet ¢npvertiogiunghiZd rdhe pasand fgar-end voice

consﬁ{iﬁdgweﬂzz with t&BEAG0! the FAMKIORETH DAY &HiS Grit 431t Tonvert the
et the fTelative locatipn o

b ctin ether. or. n
Paraé%(qtﬁevﬁvfhéo 3?@?0% sienaly g Hegs. cBe IR PRAGeten i uelrfgated to the
curretit feheive deatich B%&theeﬂda fret ﬁ@alﬂeﬁﬂwercteicngvdumg udi? 221ot the second
respect to the far.- sl gna onverting unit 112 is .
nea GE Foibe, oSerigl Hif T2 wioOfifheet RORECTab AT sEiL coptreh unit 112
majyobehdatedicabial, a difcontiowmis imtamneobpathedletentont sFafextmpleetiealetector may

: vel: C
v SHBRUISS) RTRAL Sk o L LG SN0 BB e
by detsctigvhether o nps thealadive fepation of aither thefEsieas-pad voice converting
unit9 G i Moﬁmhéarfeﬁﬁ’%icg %Bmieiti@g)@rﬁﬁln/%ith Qesp¥aQY ke Alend signal
echo-sug? e55|&§ $r gran1stor%d in.a nmenory unit 231.
conVaTng fHb LIS U LS W CHEERESPPSTEROPHIER | nol udes an
analOpgthe -dtleer diagdt the constitetidrat cleRizBts(dfeheiectad sugpreassimgl ngeans 13

COH%‘E{Q’Q%‘%? _céﬁs&ﬁéte& '%S’[?i EEN4F Ho%{agslngf it W%i @)gcef@%} t‘ﬂfe current
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5 signals respectively outputted by the first and
second near-end signal anplifiers 223 and 224 and the
paraneter value to a digital signal and a
di gital -to-anal ogue converter 234 (hereinafter sinply
referred to as "D/ A converter”) for converting the
suppressed near-end signal to an anal ogue signal. The
menory unit 231, the CPU 232, the AID converter 233
and the D/A converter 234 are electrically connected
valueodamwmg moithal. t ThocghrabpioasssingnmitI@FU) 282 kHeoperativie tb keecute an
constituted by the
ech %ﬁﬁrﬁ&m P%T a&estt&&g dem%l'hb’ ﬂrﬁil jf1233| ng neans 13 na
f ur t¥herechp supRressingmgrsal 3 iﬁﬁﬁm lmqw@s feacaalpspe-tordigatal converter

233' (RRYHaBEr sitp®y Rifchdd® & WAD %n@ﬁfe@'}%ﬁéou‘b@hﬁh@ dabh Bfthe near-end

el Ve&i’fﬁ% Og@egﬁﬁbyaﬁa%krﬂ.apg it éFF SSI%FJ %fﬂ?%%%and 224

andC dheTpaiat@ter OvaldD paur Atdikgital Ssignabsindnti dilgltyl-tbhealbgne @averter 234

(he}eﬂ%n#ﬁlg glc ;l f’ctfe&égj%dés”%}h %’cﬁw&l? R o7 ¢ Eﬁ%e‘%ﬁnag gle sugpressed near-end

on appar at us. ere
signabis e eeAlogng signabackheghempry wut2did hendPUR32dthe A/D converter 233

andEtHPEﬂ'A 'EEﬁRFe%teP%?,:I he eYéEh?c%ll? %Mke@i% 'oﬁE‘ ARRRET BEdtgh 'Y tds Tine 235.

nof. be descri herer nafter, [l owm ng

Hergelf the cusrep \alue dejectingamitylFlels @:@S@@w@ﬂé‘/ thersfitching element, the
echS eepteksingneédne N3 My furhter bidhede PdigRAdapihtdntetfa®unit have inpuited

cal cul atln uni f. the .e ng nmeans 13
therfR itk Bfeles Ve b B SeiRry ERIEIR TS e s ac

one En‘dwddmtcoosmtcnen \ofii ezeh ©f rthe) sécoad iaod thipgd amdodenents of the
voi@C&RHiNGtiod aglggrg@:s g Sﬁagtagﬁé{l%ﬂlﬂe%mew Thadt 'OF Ffﬁﬁtembodlment of the

par anet er vaI % current va
VoGt FUBMUAIGaiRY eppasatus.s Hesrefoey the hardware fopaifissign of each of the

secobd drdthRd ehbedidenef oftthe vbick Shmaliicaies At GAll @BSbe described
Each of the first propagation tinme of the far-end

& converted by the far-end signal converting unit
112 The folewviag slesmipeotb ehﬂ/énenhﬁmﬁréc&ld tenbk Brsgaad second functions of

the H2Y V@Bééﬁ%ﬂoy%ﬁi ﬁi&%&&aﬁﬁt tll_;'f Jf' lﬂ)egﬁ g;?&gmﬁoﬂng&s %3 of the

con e secon

mohilgephong 30 @rmcm@ isbewe omEE 3ed ang etm@dﬂmn-t @ﬁ thesyaierapommunication
app&‘aﬁl\é %E&drﬂﬂg 4H 'tﬁe Prégnt ﬁlvteﬁ‘lf‘odj' %%ﬁeﬁ?a&‘ﬁﬁ&eﬂ PBue detected by the

conver ng.unjt t he secon
Curfﬁ%ta‘{af 39% unig A1 trdefingd ATty indepenflent vagRhIR dnjeasd of he first and

seccdﬂrfﬁﬁdﬁmt vB#dhadfl the first @espagadont tivee bf tetfanadl edcooshverted by the

T Pt 23 B s BT R 8 Sy el tiie] Bonysring unit

112 and tiB3fimhoeag-chd mgiee BQn\rwmangwgnalemd thn secopdipnopagdtien time of the

far—éﬂdmﬁce?&)ggéﬁe%wg ?ar—egﬁtslgﬁ c;n]tU %qlﬁft 182 1Phe EYetween the
an as

sectl on e secon tar secti on
far-gpd ignad reopretipgivpit 113 and 6\% &eﬁ@ldr PeagEnd YQicsecomverting unit 122 is

defif @R 1®”ﬂ%@bﬁﬂeht ¢20biedn sadrofand ﬁ3s3 aﬁ@sd@Snd fumgEbRL | y
res ct ta each o

h
mjj?' rFS?OE% COMPHESES ahqus é{%g’%?thaé'dssﬁé%{%’e?mpleme“my
sectmmlst322ﬂﬂi 88 anllen himge Sdhsiignal refroencerpaintg The thidgk?31 intervenes
I
berslth e FE cORpRARARLY SO 2TRIh s@BHd LOpRhentary secsigy 33 as a
refeggnge Ppmtap alloev ther Hest and @émaomelamew vesitioas 32 and 33 to be

~ angIefly elhbvme WitH §es193é|t ﬁﬁ‘éaéﬁz%ﬂlelJ Eﬁe he;:Qf cbﬁl%léi‘ﬁe?ﬁé?c&cuon 32

en t hi ng first mcrophone unit
accmog Al e fPSRKEH Lt %lé! 3) %éﬂ@\ébﬁ‘i‘ajt FRIVRFHigURY 1pqwhile the
secondeosPpleamnhtary cEction B3ectthinod2s tharfilsttdnd sectndtrairephiohe units 221

n inge 31 an t he SR o pin 21
and 32 PR Ailpd SRRGA Fraid oG SRS il 128t « e
first and second conpllnentary sections 32 and 33 are
angul arly 17
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5 noved with respect to each other. The angle (see FIG
3) - e- of the first conplenentary section 32 to the
second conplenentary section 33 is required, as a
paraneter related to the relative location of either
the first m crophone unit 221 or the second m crophone
unit 222 with respect to the speaker unit 212, for
the CPU 232 to calcul ate the di stance between the
far-end signal 10 converting unit 112 and either the
fi r Hacheditheeddtaucs &' moweasr ﬂlierhjpgser]I ariPthe dirstt inerepooadnit 221,
R c [
the MiRric " % ¥‘§f) Beiep ﬂugge 4Piahd t]clgazﬁggﬂc? i BPRARL, ﬁr{?{]ZZZ and the

vOi ce e di's

dlstm*@ 3 Roefew@n the lfnge 3t end/ Gespeakenivnit 21211 subeantipdly fipyagiable under

the %ﬁ&m@ﬂ dhpohe Q“1r§t0£ﬁ@§écbﬁ& coftiplimbairy Sect#Oht BCar@S3R are angularly
ction of the aﬂ'l% " 0", and represented by th

t1). The propagation 15 time ' 72"

of tTe dnate @oel FIGI 3" §0 dfhbe dirs tcampientietarp sactidne32 to the second
coré %mgrﬂgr S§e@1§n9fl golg\fe#utlfeﬁg a8’ gl émlféée’i gerfag 4 tac? 15 e?qutﬂre location of

ealr -end vol ce onv |ng uni - I ne
eithpythetfirsnmistonhieae aniy231 or ghe saednd W@E@wemtb}z% \ﬁéh respect to the

| spe&l&lrllﬁw 3D, Efﬂl“ﬁ{e' €pu( 232 1o cachﬁte tﬁ@?hs"tgﬁ‘blé Ké@ﬁgnvﬂl%ofa? end signal

+2ab. cQsO+2X cosO+ a) + x' (2) wherein
conm@ng élganuz apd ql%lelaﬂ%ﬁ@é nearecng. VWQ%W&&L@# K1 phhe second
neaﬁeﬁmv@w@mes@mggnnqams 13 of the voice comunication

f b d f
or c IR PR G WP of e duSEi R CHEF Bhielre bitSigpn e faend

sigmé tementing wrot A2t theHers| nelgerdvoics cbnvmlmg/umadél by defined as a
t
fundtitp FROarHPPHe naz'fl B g,gtﬁg @%}Mﬁg Fuabn 0Pt 1@ g?@pagatm

conmmuni catm on_ e con

timg 6T eofdbminmsnd xeico P & dinianca detween fhedrppryl dgnad ﬁonvertmg upit 112
andWheideshd ﬂéarJ&ﬁ& vbi€ coiflefteh LLEHINLYY i§ Abfid a8 RFah@ioasofithe drlgle "9 ",

an on-h c?wtﬁ %’& in 30 st S401) When the judgnent
a“drgprﬁﬁfé‘?% HeoLlop, @Eﬁ'io‘% the voi ce comuni cati on

endi ng conditions are fulfllled in the voice

conmuni cati on apparatus, the echo suppressing mneans

13 i _qp@ﬁ'ﬁgégggpcggppvthe opgiipti on of suppressing

t he echo conponent of the near-end signal. Wen, on

the other hand, judgnent is nade in the step S401 that

the voice cormuni cation endi ng condi ti ons are not

fqu o3 on, 18 appargf us, the

Judgr‘na‘?E "Mulg%b'\gﬁé% er or H Tihe voi ce(i‘)t

conmuni cation is started between the far-end speaker

and the near-end speaker on the basis of the signal
whdregiu ¢he logendHe" isrearicespgedi gnal (in step S402). Wen the

j Ud@{‘ﬂ'én%pe'ra?ﬁoﬂagtetﬂe eéﬂ%e lﬁgqgwénlg af3 LPgnY Q/'ofc% communication

conmuni catl on IS not et ween the far-end

apparaRIsk agcoring 1tp efissk gmbodim %lﬁeaik dhe prosents ingjentiom will be described

hereﬂﬁﬁfeemr&fér&lb@mﬂtpm S401. When, on the other hand,

e e S 1B RhEP a2l Byt B 18 e or ot

vou&rmbmrimucmmn cading spadikiens art Helfitlad irethe voparcametwericatimh apparatus,
for %}?j!rr@:tlg %ntvﬁleg%g of H&:rtﬁg boicE l:%ln\éﬁclaﬁmﬂp%nﬁfls % Zilhglli h&lﬁ? state (in
step S401). When the ]udgment is made in the step S401 that the voice communication

ending conditions are fulfilled in the voice communication apparatus, the echo suppressing

means 13 is operated to stop the operation of suppressing the echo component of the
near-end signal. When, on the other hand, judgment is made in the step S§401 that the
voice communication ending conditions are not fulfilled in the voice communication
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- recgiyRg fra tees

converting unit 121 or the second near-end voice
converting unit 122 with respect to the 10 far-end
signal converting unit 112 is detected by the current
val ue detecting unit 131. The current paraneter val ue
is then received fromthe current value detecting unit
131 through the AID converter 233 by the CPU 232 (in
step S403). The current paraneter val ue received from
the current value detecting unit 131 through the A/D

‘appemse theejud2@8nt 5 mhde o Ublsdtherusrenbtf the voiiee cordmpeicalany is started

betyén! #P kG-l s E@%Qr 2 {hlfa%ealléldf ép'éﬁ%er %ﬁ‘ﬁrlezgifs%ngf the Sﬁnalhlevel of the

unctions, unct i on -bei n
ne%'?ﬁdsilglkﬂlélﬁé%tsr"@ﬁ)tl me of the far- end voi ce converted

by tWEer - ﬁ@nﬁn G0 alad€ Qﬂﬁﬁfsttéﬁ?mw\ﬂlhht &é&ok? dohﬁnumcauon is not
nal .convertl

{
TR e AR oo 2] e P COrEE Al o rpY Dibsgeds to the
ste;d&@iﬂln e Wlam, bh shedethermidadf the qud gniine isamalde inghe step 402 that the voice

confARRRR T YEHUFPATELTER Gedd SealdRRTNEARL HEEARS e curren
parpngpratdue eelated te jthe cofrenthiglatize legation oif cétheto hgekitsk geggyend voice
contlé}ﬁ&é ggittelﬁg o°r'atrﬁE‘ glﬁcﬁlﬁrﬁé’é‘f Eﬂd"%lh‘@ 'rcf)n\;]e}t%ln d @it h?22 dﬂgﬁ{ fHIp&L to the
|

%‘é}c%ﬁfaﬂ ﬁ%‘é‘feﬁé‘}&j‘l‘%l%‘s({j&l@?\?@ﬂt Y © C‘EFﬁ?”ct Vfb‘? ﬁl The

curﬂehﬁpzdﬁgaﬂﬂ elhe Wathem pdceived drdnh ﬁlecwgfean tralpa rdaﬂ@eﬂing" um;a 13 through
I.ned as S . nt. varj e (in step $404).

gﬁg C%‘bveftglf ?‘J’ostnb}f %e?%ng:{g@“ §25$4¢"§ performed by the

f i r sthe pruoenigparameter i vabneceekeived fiony then¢urreh8 X alug Slefgegng unit 131
throfugﬁ e on%gﬂelsi‘i@ri?hwh§u5§i@tﬁéd’ £ %ﬁé' iﬁﬁéﬁeﬂﬁ?ﬁt'vﬁﬁﬁble Bf each of the

ar-enda vol ce converting. unjt

firstcagidvssponsd fupaonsy theistcpprtegpbeing, PTOé“dceﬁé’“%lbg@rﬁfSt propagation time
of theFar-&Advsitd Bédverte® s/ mecraf-émfgﬁﬂ é‘(ﬁ@&iﬁﬂgﬂﬁﬁr 1EN€ the distance

R A I I T ——_—
121s dqﬁmﬂ ass itsl elepgretinb watiside fandsthe n@arene pdransitgnedlueledefiyed as its
inde}%{i n]9 ';}?.r]‘%s%% %ﬁ{i%@&e#&r@@? ﬁé\%ftloﬁ I%gmg E}ﬁé‘yld@c{ QRAYAL LQ3nk 'p?@pagatlon

time of the |f%rtqndgf0m¢| qonyged bihibe éartemé @@bmmémg Wl 12 g g distance

betwéendfé @Xreéiildbéi Hdl Ron R@EAS An i QQE -28004hS k&dall nd&-ad voice converting

unit; fﬁedé%nglg @apﬁt @%Q%V%?%érslﬁq g glilegglg'gﬁg]? DD a axgallue defined as its

indepahdent shdiabde (inisteplSA4)] NThd e}ibr&ﬂtﬁﬁi)n thAStep $ﬂﬂ4h1® gedbrmed by the
I al, the near-end signal may

fmt&%@%ﬁg& %Jﬂgcﬁ%ﬁ nﬁ??‘%ﬁ’ %I ster with the delay tine )

appdxi ree@r byd signalris eegededrfdm ithd Brsgmear-enenysi¢mepnverting unit

121r1ﬂfcﬁlgh3tﬁe Qi/Dt B&veREr 289 9ySth8 @y 23h Wﬂﬁe acﬂ@‘é@cond near-end signal
ment joned del g sect - on | S const it Ui ed y finit

e
Reap-pRRyOIee FoIYErtng It 2y ﬂl%wah Sheghdy cemggrter 233
by the R 23RGh @te@t Sﬂ%) detiay fiebt Byartdnd sidnR ib&ieia;‘eﬂeiy thé first near-end

sign JRAY (Eernl P oo S PP apaAEat e SelAvlaied fethe first

propagatién tme calrobutidg unial32e mdn]snbm atcodé Inayr-grictigmal gs d8dyed by the
scccﬁﬂdnéai;‘éndg afﬁ@ﬁ ?5{& h?asﬁeﬁf erngecﬁh@ Nbpdedtion time

ressed as a I‘

calcebiirtqsith%th? At pﬁ?@agat@néimfmkf@atmd@mdé@meﬁ S4
ne am:se:merﬁb& Bﬁdiel%ﬂhﬁﬂﬁ%e@ﬂeﬂd‘ﬁgﬁaﬂ rthd nedf 8l sRAS Iﬁhg Bé@delayed by

» SRRSOt B oG sbHEP RO Fa S om Ry st ¢ mpin rte

of tli&heﬁn-emdshgm SAli7the dbeve ,metnhen@béelay isedtionnist domstituesd by a finite

unp%g Zesggrgeg%ﬁa g{l&g g.‘n? Nea¥: %ﬁ{? 51%% c%@ 'n{ogé i@cﬂ@at@l?%ﬂged by the FIR

near ay SsecC
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Here, the operation in the steps S406 and S408 is
performed by the first outputting 10 section 135. The
first suppressed near-end signal is then converted to
an anal ogue signal, and outputted by the DA
converter 234 (in step S408). The judgnment is made (in
step S409) on whether or not the voice conmunication
is conpleted between the far-end speaker and the
near - end speaker by judgi ng whether or not, 15 for
filterXmoghparisbi eithebe stefidegistgnal is equal to or snaller in

sig r?fl Y %Eerﬁﬁ&? n?th%rs% eézﬁf krhéfgggg&} {)f%ﬁ@lf' st and second

When el n
neaﬁ@aiﬂmdglﬂgmuon%mmdgw in si gnal | evel than the

pr eckfQLhd E’&ﬂ SREEsHBE Gehrearlsi C?rﬁpﬂ s s§eﬂ %s ‘é%s‘ﬁﬁ of the fact that

nic on is t conpl et ed_bet ween r-en
by §ﬂg§u%¢g %ﬁ%ﬁé didterence etyesty SFst Iteﬁfeeni ﬂ%ﬁ@eyed by the first
neaﬂélﬁt sigalt deldyheectibe 138404, th¥\kerondaivat-bied @ilghﬂr ddiayed, byt the second

d
e B 00 5 2 S48 H oy S
performedbtagh of ghedirst anddecdmanenhend sgnad dd@yrmmpnm?;.’owdq B4.
comket efe Qgérﬁﬁ’(ﬁ{‘mttﬁg stefd SR arPERISES g@ﬂ'&rﬁé&%y thg{lésf)outputtmg

near - end speaker, the judgment is nmade (in step
sectipp 339t her or not to fulfill a voice comunication
endiThg fﬁ@mﬁipbrsmd HeQf-efX aig’ﬁhlels thétecotiieried GO RIMANAIGQId €ipnal, and

25 In th b
Outﬁgﬁ?%g ugopf?%oélg’g o %3:%3”*“1% ?‘?@opagat i 02 ti ?rea ove
cal dihlegudmindny istthadef (im step SpoDpagelidtioer or inpethe aoe|camimuypication is
corﬂ#ﬂ'étéd l}&%eénsthﬁggr %gj){l@ege d R Raf8 P %%%Mﬂ?éelﬂg whether or not,

near - en sectl on

for sxameie the B%@&filséﬁﬁial 1Srﬁé1ue1aq0cqslsataé1§r lésfslztwé leviel gyan a predetermmed

thre@l?j&@@&%l | OWhEd AR fu E:Hﬁtaiﬁlﬂfﬂa?iﬁuﬁlthe 438 S4995Rit thg near-end signal is
v.ance a I e 1,.n e n I-en S

tas By Sad 16T a1 5 PR EBPE B BarIde fhpaihe bk e voice

conimsurficaeibe iatdteconipdéted betweew frgfat-emhspeake anfl thdipedrand spehker, the

step{%{éﬁ%r&%ﬁé ?%I{h%%t%y d§ f\’@ﬁen Plg tl'?f:I &Hé}l ﬁlg‘? "HE g&%ﬁgnyﬂlrﬁade m the

Ssta et ween
stepcS#Pcthat the neariend isignah rﬁdsrmiﬂem(ﬁigrtah @Vﬁl then ﬂeﬁwﬂreéﬁemed threshold

level SR BAGHY QbR c%ﬁﬂﬂﬁ:ﬁééﬁ@ﬁ il @('nﬁﬁleteaailet\%éﬁ the Zarl hdSPbakteR and the
advance as_a .fixed ea time ITn o

he f
neag @RI THEIC SHIEGY. i P AL GRS heSiET ichoy sy I 2 voie

 comMiidigitioh ending rmagditibﬁ;,rfot exa@npglé, thh@ofcarcopmelinicitiof apparatus is in an

o Oﬂ;’ﬁated 35 by the far-end signal converting unit 112
IE di stance between the far-end signal converting
uni tln tHePatsrvd médngionedh process, theefifsi peipagaitdnsigoegdlculated by the first

pro?a%@ﬁ d;?&ﬁe‘é&icﬁﬁuﬁg URT F'?Q déd'?ﬁ bdyahtd adf d@%g 1:&&%111' the ?’ﬂt near-end

Nnce as a varjla tinme I1nt

signah glefayr sqctign dl3se cohide th%a’éﬁccéﬂd PEIPgERiond Bmgy 0%1@@9'1'66 ndy the first
pro 3u@iﬂ@rﬁla36alcdlﬁt1ﬁ§1ﬁnﬁ a3t sVt linGatie 4f a eleldyefimbhia the second

r- end .vol converting unit 121 or the
ea%@%f@%%}lﬂﬁ@ﬂ?! %ﬁ?&%é?‘ie converting unit 122 with respect
t o thnemfagrraeicdl samgipaintcoisveeferably thai the pfophg@imatmbef the far-end

va%pc%ﬁl/ r{eﬁq)agk? f'arll %HM gi\;ﬁr | cagUEPdg% fiﬁl{t ll?ftoatﬁg a{s?atngg’ be kwvteeﬁ ﬁle far-end
SIgnah cm@gﬂmgslémt b2 anel quer ofethe rfésstaanrl\ﬁécm@cma;r-emd Uﬁlceucm‘eqrtmg units

-121th8 1&5 i$tet laaa&zn%@ ds ¥ ¥ixe8 ER ?\fﬁﬁé in"\¢heUWsti the %izs% ﬁ:ﬁ& sbd¥d near-end

Secan near - end voi ce converfi ng unl L 12
signabdslaysections 1B and13dnyhils disproragaliesy ps ag G’rﬂf?f‘%‘ﬂz"mﬁ converted
by tHéefa\t%hd adigrenl deheyrtibg nohil 3138l therdisthdde between the far-end signal

converting unit 112 and the other of the first and second near-end voice converting units 121
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the fixed delay tinme, in other words, the variable

delay tine is a negative, it is easy to update 10

both the fixed delay tinme and the variable delay tine.

From the above detail description, it will be

understood that the first enbodi nent of the voice

comruni cati on apparatus according to the present

invention can reliably suppress the echo conponent of

the near-end signal to be transmitted to the far-end
andsi®aiseset imvatitvonet doed mmz&bﬂé delbgdinyy id e véer efl thee Fiedf iand second

ne&%@d&gﬁgéﬁﬁﬁﬁf& 3|('§St near -end voi ce 15

conve second near-end voi ce
converei rnlgtlvm lacatiorp Of/\ﬁnthﬁ:r thestiest peargnd yeicefcgpvestiag unit 121 or the

secGHdARa}-efdVDI&E &dxﬁg 'Lfnltlljﬁ With F8F&P b thB&hr-ddassi @l Gonverting unit

sup ressin neans he voi ce comuni cati on
112489, Félfﬁi%ﬁ%dﬁbﬁhf’ yeise aowmqn&ﬁfw aPRA&AR dbls Eptfodipdgte the variable
dela]}/?:ﬁme asef finf &tivagfce nﬁgatpcmﬁb td ithiee vasdde tdlﬂwenlg)cati‘bd ofl 3%herathe first
I rst .near-end si ay. setlonl _ .
neal bl Vol B e AL T SEUBeSRE AP olt VojcB BEFAASE unit 122 with
respoot toube fargnd eignaloreny@Bing 20itA32.s hBwhe variableGiday tile ieghaller than
the ﬁH&P&e@%ﬁﬁrﬂg ﬂ%ﬁ%? w%@dsoﬁet\‘?aﬁamg 'd@ﬁg @1?({9'%' Q'n@?ﬁdg]@ﬁtt is easy to update

&éar at’'us according t |rs nmbodi nmen

botly é"féﬁ@dfﬂﬁ%me.aaﬁthﬁaxmab Y 4%%| ude a first
equﬁélﬁlﬂi@abﬂiﬂetdd@ﬁdesaﬁptﬂﬁ @d \ememi udegbsd ﬁﬁt tne first embodiment

of tﬁonnect ed to the out %8 first res

8 aroIcen GORIRISTor, AR piu, gaca% fne) they pieseR '}‘}"r‘?gcaé‘ reliably
suplbnesq:he acho @pmlenmfd:he tibpz-enfl isigaal wlhsm@smatbdrte dhe fand@nd speaker

w1ﬂ§3!ug % Af% e ?ﬁ icd Eélé% ﬂﬁ{l eﬁﬁ gfsillni}e(%? 'ﬁ'ﬁld near-end voice

| conw“fm& Hpit J2d arebe ﬁewaﬂ u’@a’a@‘tdemlé%i converting wiif A2k Witharegpect to the

far-6ift §&fal BéhverBigtundSl2 biBaseR Q[Eét‘ﬁ;ﬁéli&h@fsullﬁﬂ}@ssi{@ Béns 13 of the voice
conmuni cati on aratus shown in the flowch

Comémfnécaluﬂ’é ag%maggpﬁgse&paeggﬁn& Kalge deiceting PRig %Ei a %ISt propagation
time calrulaingatnitor’2ap }ﬁ'ﬂ.ft&ie&lSem]fmgml delay bertibh dB8 hasdcondhear-end signal

operation (in step
delagf%ﬂ‘)%ol}% aﬂdta?ﬁ equ %zﬁ%gi%ﬁl t 136 30 for
equaisi shiowy inHAGt Seth@eaq:by sgpryessingnmednst Feok theprodesseqmmunication
appé]%ﬁ‘i% a@&ﬁidiﬁF 95 @e fidsh e&Bbtﬁn&ﬁ@@f the ?es@ﬂei[l@éﬂtﬁ)ﬁ 1y ir‘tfi‘@nar include a

first equa, |Z|ng uni_t I S allze \Y)
firstgapabeine gy 4 36, eﬂsa?npql%fa?rgrﬁl@maﬁa cpppachsd tﬁéﬁ% ngtpumﬂge of the first
sup[ﬁ'as'lsed 'ﬁbzﬁ: dﬁﬂ&ﬁ;,ﬂfal @ﬁtphﬂm@&mﬂelﬂilofmluaém%% 8 fqe@ry3$6dtrum of the
ar e
first TRREE AR aftr SP oL AR e PSP Rvg iefpend signal outputting
unitisOfony tire dadinof the cutreptspaBaidtert valugdetS4ad by 808irmentl va4o Getecting
unitsslﬁg"m in FIG 4. Therefore, the steps S401 to $440,
8 and S409 shown in FIG 20 will be descri bed
her Eheeperation of theryrice pRIPRIPISHIQSF anpRwtys shewndp the flowghgrt of FIG

6 is lﬂﬁhll: §ani%3ﬁr o tlﬂMt: gﬁc;rﬁiebn]tt(fﬁ\fli\z ﬂgir%f Ed())rﬁﬁ%nl fcaﬁﬁ‘cﬁrﬁa z&?’ sﬁlantlﬁ the flowchart
of Fifi it sroepfien e e etition inen 410 L Bk payalisinggmit 136
for équalisihg the$&@igncy spbarven uhihe zapprened hearaotd eignslt i ¢ i S

t h € Tn glﬂé Ezgsle aﬁh@% LL0m LR ﬁlee@rté?‘%deuéﬁhg %nﬁri%ﬁgﬂe%hﬁ%W having the

vance 1 n
CP%asz sxa@ﬁtetarmograwsémd puihg meareory vait Gél detected by the

cur eBhpYalide e FSGTdrRd Wte slept S401 t@S&Hf K4b8 Jand §869 shown in
f requency spectrum of t he near-end _si
FIGe 44T, Stbetaptial s fhegsamier) he-rRErasigp je bRuRIPBAER in the steps S401 to
S44008408t indrS409 shewh @i RS 4. bThefeeort the ttepsS201 @ SIOURHOS and S409

- shov]sig (15n FIG. 20 will be described heretnafter.
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The follow ng description wll be directed to the

first equalizing unit 136 under the 10 condition that

t he voi ce communi cation apparatus according to the

present invention is constituted by a nobile phone

whi ch conprises a housing having two conpl enentary

sections. FIG 8 is a graph showing the rel ationship

bet ween the signal |evel of the suppressed near-end

signal and the frequency of the suppressed near-end

si gnktie epedaiont ¢fethe fhsicequdlizing nithkd6 whk be¢an- dascribed thereinafter

| wﬁp&@éﬁ%@@q&yﬂb@%r en}g@,c-pnd reference point spaced

apart fromt si'gnal convertlngbunlt 112, and
t he Hisgtdogomseer) of; e neanendepgntlds sy syRpessed fingskp S407).
The3&quiaBzdt{d8 dﬁblf&e(fenﬁtﬁc ishﬁflzrpéﬂl@if 126 Kol ﬁhe%ﬁﬁzﬂiz@ﬂ@n al?arﬁdﬁé‘i'l stic stored
to the e of ea

in 33531248 Bmemrtigt 23000 bR (Y crRe SarTglpe detected by

~ the nmiarene valusi @ﬁaitmghmmn 131 nifFlsGp8S4H)st The dréquenav apeecgum of the

neaf Qndpf Enig?]zgqlgrgﬁt}(al%gdt( %2193\/\3?125 ol{oQ/% r@éﬁ%ﬁ{uﬁ opérgt?on is performed
by fg@ﬁpﬂtéﬁ%ﬁhzmgw@eﬁﬁr ons 32 and 33 to the other of the

c ormmﬁrrsn&@mg ReGIPRAwil D3 tb the uaﬁﬂn% beit 136 under the
| e of .30 rees on the basis of the curren

CongOn thalythey Y qiffe CRTIFUBHRHOR, &P%ataéta@eqrtﬁ% fonihe PfSant ijention is
congtifutelli yatai mobitd phand evhict cemprikts cahedsiby hiatiag two complementary
sec tsernatlve long and short dash line in FIG8 is

Sefected from anong the equalization characteristics

st od@ 828 iangraph showidngy theirelah@ship betveen | thdgsigmad Jevel of the

gs%dtﬂ%ﬁlteﬂchﬁgﬁ'ﬂ%ﬁ tﬁé fx%@l?en‘a? ok ke Eﬁ{ﬁ?és@éﬂeﬂéa‘?reﬁd signal under the

ect| ons, 32 and her of | ementary
con Ié'e?.t%%éh%zeagrﬁ& 35@3%“}?& OpQIpiss fa sgcong H%feﬁiﬁ‘ﬁ? Boigt sppsed apart from
the @@ ghd8fgrancorverthgsimst D2, hﬂitBtlﬁLHanMf otl dfehél ebreplef@dnfayy sections

32 4oA3 B A Mo Bl o SRRIP R REy Sionsciind s e futhg el of each

of Oodegm #edegess dnd alegrdeat ebhd davaon He s8Ppeeded oeareend signal shown

I e basis of an
in i #is s dﬁrhdgwqugﬁol?a{é{”ﬁer rre?hod bg reason that

i nterpo i on netho
t he \xﬁw for aexamplen dhcadudgmanti & swde eBibibe ngpgde afhene of the
téty s6&idAS B2RRT 330 MR othsrt 61 BEl chi ﬁedéﬁﬂ@y? sédfiohd182 and 33is

1, From t he ahov detal rypti
equW ) t‘% bk or A deghten o OF 3ol OF 6 CRERRIANE glefested by the current
valwepdrecting uinitatB Iywnategiaidatien gharhéteystiof 1nﬂh:atedd@r theredternative long

and\éﬁbﬁ %aﬁ‘l %[;ba‘]nr eve?% sglé%t%ci ﬁ?ﬁ'x%&f%th%%ﬂ aESlIE ﬁ:ﬂ?(ﬁ:enstlcs stored

tin reque rum o
1nﬂyupgn@mﬂmiﬁﬁar end S|gnm frombeing deteriorated in

r €SP ?u&g?nénlﬂ & Madd @gk he Eﬁ’%lé ¥EohOGEhE e&n?l‘en{eﬁﬁr)z%cuons 32 and

VOI ce I n neans resp ect to he voice
3 Qubp mqrrPLé %gﬁ@lﬂk@e&m Se(LioRs éﬁaan tFetheds ggual to the angle of 45

degfprOnli etfeHasig offtenarkot Falud dwe’ctddﬂﬁj e eﬁrréntfvlalu‘étdetectmg unit 131, the

|| 36
caufiififion Phil e oiRep it o ThE AR AR of st et B iliuatgd from the
selenlied reqealitation cheracteristio ton) they basinet arl Beerpélatioremetiod 2ir wghea method

by rfsés%ﬂgﬁﬂ éﬁ%ii&é@‘cﬁ&a&ﬁ%ﬁstﬁd dotles ul?drhgﬁ{g%stﬁéj%ﬂe%q%f §4'fe ees is not

asis o he ¢ ara er va
Stor%‘é é@?euythed@e@amtamMm ue detecting unit 131. As

shoWorh N el Gbo®e  ddi4l e@&%ﬁmpfﬁswmgbmrsl&dofthéth%e voice

oS ERTHARE L R B RSO b S o o
tran$mitet to rieafar-end spepbakey peovpatdig the fredesmgt Splag:mm iof tie3stippressed
near-&fd Sgﬁ;ﬁ Gl %‘em%sd&eﬁdrﬁtéh ﬂ?@gpoﬁ&dtosﬁg%% d Yelative location of the
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position, a position of the near-end speaker to either
the first near-end voice converting unit 10 121 or the
second near-end voi ce converting unit 122 on the basis
of the cross-correlation function between the first
near-end signal converted by the first near-end voice
converting wunit 121 and the second near-end signa
converted by the, second near-end voice converting
unit 122, and a second equalizing unit 138 for
voieyinphiting myeaas f12 evithe respect e ther uniceodutphtging inmregns 11 by reason that the
echBUABHRSIRE HERL '1%”13111?1[319 udy P ﬁ&gtleéd;g Qﬂziﬁ%‘ @nft] 1@‘0 as an element

esse near -en out put t uni
eleqiillyaamcestd fo e QNP HO rfaﬁé"tr&tr suppregied dl?@"e%lt aglba} outputting

unif fﬁ] qu@ﬁﬁzmghlﬁ%qﬂﬁi@%bédﬁﬁmﬂﬁf ﬂw fﬂr&ku@ﬁ‘f&s%ﬂ?e&oﬁidt slgﬁﬂ on the
I.Irs near.

d det
basof S lnER e B St R B oy aluorak b i £°
of thAeshowrcm EIGinu meca:&mcmppmﬁmm@manslﬂ)m thenvditeecommunication

apps aﬂi@c&% dlrg 1o THe ﬁxstlgmbédﬁntéﬁt SR @'ESG&]F %V%H?(?}I?Hagglnatlde a first

VOl Ce ommuni cat 1 on ap aratu
nea# P@ﬂf\émk@r sopositian detogting ltlh%l%'k t@platentings ag hdirgpraagend speaker's

posft@mbﬁ pBQHbPHMME nehrlendtspPakef &DditHY tﬁe,l‘ﬁrsﬁﬁ‘éﬁﬁ%’d voice converting unit

121 %e@? :s%f:"ﬂ% fnléfr‘lflh%I %ﬂsiﬁ']; géfgfg’glﬁhlgét'r 4 gp e];k%% ?—Fﬁ% cross-correlation
functjver attween the fiet mrar-&wf sigthlicontdredsiyeths fBdikat-endSd@ide converting

umtséﬁgan%qﬂ% Ezel%gd 20N sg@-af %ocﬁ“verlt c} §¥ ﬁ:ée Os%?é&cfrﬂear— 1{1& YoikD gonvertmg

opéeration
unitSiAP] and 2 S4@nd egnaFingunisSasdy fcgmgrmhzmg Elf@qucncmeam ef the first

sup%xﬁé?sea Ql%ﬁlaéﬂdoﬁgﬂa@ othauﬁ&f 152 ﬂﬁ%s@s%p?fks.@»e‘ﬂ%e%—@rﬁﬁm&'a@ %ugﬁttmg unit

S408 and shown 1 n be describ
1301y 16F hass 6F the cpranipEmeirt raleg detaeied By Jrocustsnaylys Agjecting unit

131uAd tthel g&itinl df thendadfend sinakérd dRedttddctyetha fikdt @ear-aiidtsPeaker's position
dete fere.nitg to FIG 11. The judgnent is firstly made on
?XEE%H % not the far-end si gnal is detected over a

pr edlbe¢ eperaticedofishe vaide commyeicatiarl apriatreuy sdgmen the Bowede of FIG.
10 %nth \g’Fﬁ'ﬁ@ @k tﬁé df)@fatﬁ)ﬁ] eofslhlg NAicd %Mﬁl!muﬁ%cgh %g&aﬁlg dshoavn in the

sign | er tha termn
flovghartof Fdex ﬂmrﬁslhéwacqpé%lof thipqrsyation KOH@ mrfémg@ (i steth 8420) by
the fs@donamd;uﬁmgﬂ hinitdEs8efol RQuaAkSig hePfrE4lR Ezlé&ﬁﬁnpsf ttedsu pressed

at ed. as thr sh evel
nea{ilt slfndfas Fhe fRsrdion pdegPEorhe mha Cehe Sk S sao
showhaet G m amoetubttbmanyrthe Rains iagmiad opesatéquial be pafoamed in the steps

S40§%|§465 éi‘ﬁ%ﬁg&%ﬂ?%h?&b f%t rﬁlj:l%?éfgre \éeclgera fi'o BQ %erformed

gnent 1's

in thﬁeétt@@tséﬁl & 8407, 408 3l &[&@p@ﬂrﬁl Ea l;ﬂevﬂldn desdribed hereinafter.

J U dae 'Hpefaﬁoﬂ%@ ﬁle%%cw& 1z1ﬁ§ ﬁﬁt13‘8 h@gﬁ%&!ﬂlg@ gﬂscﬁgém Hereinafter

det ect gnent
with frSeRase Bt %ffe‘stllt h .15 eqt 39 &Sty TEple opw HRleT. @it the far-end
31gn|31 @”ﬁbtebt&d e{ﬂﬁ:ﬂla pﬁd&bxl‘rﬁlﬁ&l |pei(‘j10& haIm gerfetalethet ﬁi’dgthbﬁll &% made on
eve or thre V, et
Wheg%/eé r%‘r 80 et ﬁ]@nﬁﬁ Zeve% r?g t§ g%DéFn é%j e&}g " Eo or smaller than a
prectﬁteema;eér mich dikeg shieslhld 1e¥elt hHoneacr el asqarggfalof Hhe far-end signal
detdeRvey & le #E&Mﬁ%ﬂf)@m HOda% atle:% Q%X\’Fﬁﬁ:ﬁlol% level, if the far-end

i Cross-co ation be“cal cul at
signabhasra ffitea baf@reoﬂwﬂwgn@nb@énwr%wwh@rpr ingt ggdairendsignal is equal
to of AhPES tha thaaalcaate@&ﬁémmeval ue (0.5 to 0.7). Here,

t he m.,"wWhite cross-cor iqn fynction" is
| I e kiR, 88 PSR ek B, Pkl Sl g At datoctsd over the
predeceumired peravds ftloe judgnent of nidie oromwietliez atri on thé mear-end sound is
ool oSHBREThE WRRRRLYSED o 5L AP DBRF 16, 008k et of
121 and the
23
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second near-end signal converted by the second

near-end voi ce converting unit 122 with 10 respect to

the product of the first near-end signal converted by
~the first near-end voice converting unit 121 and the

second near-end signal converted by the second

near-end voice converting unit 122. \Wen the judgnent

is made that the near-end sound is being detected

under the <condition that the far-end signal is not
neapendgignek scemu] to lve swhillee thanos Jixed rtheeklxild deved atrwe ghreshold level
detérﬁuﬁéhewgh e 2NEHe §Nfle HeBAd &Qﬁ’a\i Qfeﬁe%%dq}(ref leé%dnerté{nmed period.

ar-end vol ce convertlngnunl

If the aearegnd signghhips a gakByels ﬁyb@%r%@édw&enéﬁmbﬁe cingp-eerrelation
ma¥ 08 \¢alchilaftd Bélfd)rE A Aakinur Makidl GFtREl cRB{-edreelididh fidqil to or larger
th near end s (éﬁﬁi ,§OS|t|on i ndi cative of the position
m%ﬁf?ﬁﬁmﬂq1 ib aker to either the first near-end
vOi déereothe édrtn ‘Tvghitenirdbssicdiretutioh fenciea d isdintended tcendicate a function

I SADAETH MR LGB0 8 PRy v

the drgipneguend $lgnqdea0ﬂwrt¢écbybghetﬁfét ngap-spd feige copyprepe arie A28 and the

sec&i?ﬁhédr%ﬁd q:?%n gCEd@rted 'Bytthél%gcona%aﬁ&i@bélé@%bﬂémng unit 122 with
characteri s

Cc t hen” cal c rom t
respeqL At e proget ‘E"Jhéf’ popsand % éanwegﬂvaw&eﬁ% npjfeend voice
conWexing yinitr24 223 theosecohibndaashd sighalt doavertsdrignthe pedondeiearend voice
convgl ue d ﬁizgt ed by the current value detecting unit 131
angn r-end speaker's position 25 detected by the
fir sthre&mjedgmsrpieamdesthpto@ﬁtne@herdbsmdum deingadetasted under the
cona%z)n(thﬁ i8¢ BR- eﬁﬂ?sl?éna] igr}ﬁ)t e @e)ﬂ #Reghid! &‘OQJ c&{’eﬁatlon between

near - end S1g ual i zed on thé_ basis of

the f‘é*tdli’%?@d“g@& (FanYeiedi yntheHiplapgagpnd voice epwegi%umt 121 and the

secwaéar-eﬁheslgmncen{f@fwl B etk @m&atne@ﬂends v@ﬁéf&hﬂ%ﬁanlmt 122 is
ali zin et ai

b
calgplted RO Ht el oash ik S pouHO L8 VltEbonen of the
neac em:lnspsﬁat it® mthqap&:eaﬁrss neanembivoicai conyéréing uadii 421 afr the second
nem% Qr?d G& S eaﬁﬂl et 2298 %Llc?]%telaﬁrhgté]fgiﬂ)t t ey, d thel (1)1%1‘&1:1011 in the

ar - en y reason requency épec
aboye mmeomﬂ@astele Atl1 i penfarmpd by dbeafirs @Gal'tﬁndt Smealéfée@ﬁ@uon detecung

wnieygal i zing unit 138, even if the first reference

posifion is. qQccupje the n en k
Do ats rouflize gt oF ods B eares G dbe equatization
chataotzrigtie stored fil a&tanaemrthe nitnspe akie 23 F o thiei takie of detoaatntgirameter

va.hrc' e&étéc%ﬂ l}iﬁ-@ H%ﬁt %%ﬁg r&&e@@ﬁ’%h%ﬁ? (?' \'s.heuﬁ]éa} efd %Pea{ﬁgr s position

own I n e vol ce Ion appara
det@tf@idndﬂlﬂgir&taleaheld‘ $pesker' positibn deteetng ssictioh éS'bflem S422). The

fredu@f{c%msﬂ)é%ﬁufﬁa)ff i hB&Lenh nﬁ%ﬁ'&‘j 6is BRRERRdor Y b8AY of the calculated
pedaker's position detec |E%%un|t 139 for detectin

equalizagon bR LR Sk el g abRysimansigne ORI peformed by
the p2shd b%lbl@fngtulﬂ& 138ar - end speaker WI thr espect to the

the 1507 B B Endial o, BcRalBl "Rl e me voice
comraiinieatibet guppiatey cami mab@din ﬂl&dqlaal}sy tolﬁlthei reguend xbivg signal to be

tran?ﬁ]l.it[edlt%oﬂlra Fr- GRUGehiE: B 2 JneﬁhH? é;%%ﬁéf gd&ﬁfmﬁq&%e near-end

resse near -en utt'e

sigrpa] r%qqugh@ﬁrles@é aewedreqéﬂw%g BW&II-”%LRVB‘Mﬁ the éirwﬁferqlge position is

occﬁﬁlb@ byrtﬁ§ R8st enldOsplli€r,ChY F&Rbn A RS bEHo Mﬁpk@sﬁgtlﬁé‘a&lﬁ d43 further
current, val ue detect Bgef:unl t 131

inclifesch 415 GSPCILATEBRR PS Lo SRR B erdPB dd e Fisgnd cqualizing

unitsk38ond near - end speaker's position
As shown in FIG 12, the voice communication apparatus according to the first
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detecting unit 139. 10 In the above nentioned voice

comruni cati on apparatus, the equalization

characteristic is calculated with the assunption that

the second reference position is occupied by the

near - end speaker. \Wen the above nentioned voice

comuni cati on-apparatus constituted by a nmobile phone

conprising a housing having two conplenentary sections

is utilized by the near-end 15 speaker, the position
emigfdiméng ofe the- presens gewdasion| may fuithes idcludeta escood neheend speaker's
posfHll ftecri qu 586 6t c@?]ct}ﬁﬁa&da élxg:)md RORIAH QpSaket J‘g?sm%n a current

proaat n tine of ear-end volce to each
posmopﬁ ar-gbivaker avth reppech oy the farsad signplgpnyerting upy 112 on the

basfﬁrbf tl%@&lrts‘hlt gehineed vake Qltefeldﬁﬁgi e t@l{l]rréﬂﬁ Qaﬁ@tgie&cﬁi;l%%gﬁlh @31, and a
1 rs Coer e | ONn W respec

third SO BTt Kl 208, eQuAlvITgne SRSy SEoniratie aliihg s suppressed
neat-brad s@mﬂ cmqmmd hiyethe fesicarppressetli rear-ersl sigeal pugehtting tine 130 with

resﬂ?:fe,?‘{ o, e guﬁ&ﬁ?ﬁ.gpfmetgr%aﬂu &ct%ﬁ&f]g% M&aémfeﬁg}r%ﬂ@hgteétk% unit 131 and

he near - ect to
the senopH exvainensk §peg1afétsm§>ﬁlﬂsa d&mtedﬂy e soeqk Ragrrond gpeaker's position
da&ﬂﬁgﬁ§@ﬂ3¢nd voi ce to each of the first and second
near. - egp glce conyeréln%?unlts 121 and 122 canige ali
cal il HedPBYF tRENTPRE ERMERICREM 3PRAAHS (he equalization
chamsaterieticlé¢ ealcalbitddy whthe theuassemptival thet thet exbhd gefendice position is
mm%ﬁ%db%ﬁ%r%&@é E@neﬁgf the third equalizing unit 140 of

ove “ment voice 25 communi cation appar at us,
whi SKhérsthe abestei mentinged yoige perpinuaicptiranappetisrdonktifyted by a mobile
phohe E&h Gsin @ﬁbﬁ&lg HEVi O TR %ﬁ%ﬁ%ﬂmﬁﬁ&kh&ﬁﬁs uvifh&éd &eme near-end

descr hereinafter_ wth reference to

spegkgr, 1hy Eqsmomef th¢ appiendepeakes's i fregirqefon f @ agﬁlma t ige FIGS.

3 aitd €Z)UEeMhyrefd?e Cthe @mpafgaﬁchﬁuﬁlewmeﬁ@ﬂenm edicead Gad g:naie first and

secdng AR it Cotitetia g zh b A28 L EhgRE, diftfon S he angte of
the firsticorapliementafy sebgomB) vithabspettdo e @torubmm;étmmray yection 33 with
the sa?&ﬁﬂp?ﬁn %at\/\tp'iﬁ hseggfﬁp ?&Ereﬁﬁee Pﬁmﬁ? &0 Bgc Sect f Jhe o?éryenﬁ speaker.

equenc

Thl&- uwpés@@dtmemgl@nda si¢fnthe BepswRdi weélafé hWtsh esech taghe second
confplendn@®y sech%ﬁ%)} an@ tﬂegﬁfé agafios titeQst thd bl eNR RSB td‘eaﬁ:ﬁ ©f the first

menory unit . Here, the three d ffer t?ér b ¢
and{ BTG pHEeRd Eo1Gs prRing vraﬁgﬂ;} N e RIquFiEd op e basis o
the Qoreh parhime@s halde Hetaeted hyl tHelvarremntalueutetestihg neit A8pr esent

t he S S n

1 o STk, SPRR AR Slualidfe 2HAP 198 38 BRIV Skhiianed voice
congRIIHEAtian j apparaius hwhivhele c@astnutrefl éwemtm@ﬂglpé@nﬁ: gemptiFing a housing

havingQwo cokfflem "statibns A6 8€ Fedebbd BbeRR B ﬁ/ﬁh%ﬁﬁ}&kc to FIGS.
Indicative of g he angl e of the near-end speaker with

13@9é%6§@? to the second conpl ementary section 33. Wen
t he The ¢epRe bf FEGSTEGE) tha8(c) wwané ﬁeqﬁent:_h epdetriupitof the suppressed

neaEGREVEREA AryeRit vBR dpoctlhe il BEfibing"ghyRe” GhR0" desrees

defided)re e patmmetds intieatiaesofsthefangleeofcthe festt copmlanmtaw sgatiene32 with

resp@ﬁt[ ﬁ%ﬁ gcégﬁédltcgﬁlg?éfﬁ{gll%g UGS didethl%tdawoﬁ’ é@.l]e f‘E‘I?ectrum of

ear - end speaker Wlt

the puppresaadgirgr- @%ﬁ%ﬂ%@h@‘a&l n eashof éhf» gaphsjof FlG§ a13(ft tor 1c) is stored
in a@Vk€itthe kho?PEhi€2$1.0n the basis of the positon of

22: ear egggqsgﬁé%%& élpg&‘g{q%ﬁg t,lk;%! &Ltglglat% ﬁlggn (aj.né] el?ort ﬁas% line, the

shoe dutﬂied hﬁb kndhthe continuous line represent the frequency spectrum of the suppressed
near-end signal in each of the graphs of FIG. 13(a) to 13(c) in association with three
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characteristic represented by the short dashed |ine of
FIG 13(b) is selected fromanong the 10 equali zation
characteristics represented by the lines of FIG 13(a)
to 13(c). The frequency spectrum of the suppressed
near-end signal is then equalized on the basis of the
sel ected equalization characteristic. Wen, on the

ot her hand, the judgnment is made that the
equal i zati on characteristic matched with the above

diffeeent anghesdnelnging "907, S 12t ansd 81HX] degreehdefined awvmrparaméter indicative

of t?g’gnr%lé ﬁﬁhg Hﬁ'zglelhg 3‘%&5&& PR E%EE& d ﬁfe'sﬁcdnﬁ ool sectlon 33.

I on aracteristics store

t he Wbﬁfbfh;a Judgmentdy %ﬁietth%,t tha apgle of the, frist ﬁpgw!?@ne&%% fjection 32
withedsped to HeORtdltecordBertt@lydebticiESTIs| dglihlan thé ﬁngbé bf 3P8egrees on

the ﬁ%sﬂ%s? R P S AN L R PG i ot 131, and

thaqhalangly obthetvar-embspealsrdvish gpdet tothesetandnompi¢mehtary saction 33
is egﬁgl t%'}ﬂe %Bn?@lﬂﬁ*lﬁlv é%réefs fhe¥ds R ?%ggi?@eﬁf b rf’e%?"éﬁ(g speaker

second reference reas
detftcrﬁsft b dh seaoppriest iy SPRRkARs pgsm@n dRieetipn umﬁ cl?x?délée gqualization

chaﬁa%%ﬁ% fé@r@erdseﬁewb RRAYRE dasRASTirld mld;eiﬁﬁs gﬁleé&gg?&ﬁ 9mong the
| | |
R%FE%M%%% PS?PIE%S@@RWBC ﬁﬂ?& oflfgg‘r iiﬁ% hpl e ﬁequency

speﬁﬂﬂﬁtof ot buppréspedcoegpnd SgmalMst thed quwﬂ;zed; bnrtharbasim @f the selected
ker 0 ect | .

equgl%gaﬁ & ch%a?%%gttlérh elwggéfsﬁl ttﬁ Iog%r ol}a}l?’n il?d%ﬁ%ﬂt is made that the

equelmmqn rebaractefistichmatcbied evigo theustiovathenioapp angleus not stored in the

meﬂﬁ’&’?rﬁjrhf‘ %34 0 gfeh %gtﬁ’é]ﬁ% chﬁ}‘é&@ﬁétﬁn lsVV'céllcuIIQf%g ﬂ@% the equallzauon

descri bed herei naf h reference
chatpgtegigtics StaTerhindae F%S’ﬁl"&}ﬁb%lf a3Len thedgsiy Pﬁ@eﬂ%tem%at@e@&%od

enmb domntheofabbhie d@mesmtnpﬁme niti G4l ChBEPiindedSoodithe the voice
neans 11.for utting.a far-end voi

tt t 30.
conpfiien Gediron srcirdiniie i i SmBRpRen et RE gy of we
neatt@nd ©gnal ipbe tramgnitted ex faerdd spiaker, evandf the ohar-end speaker is spaced

apa%lfmﬁ?] g%\sﬁgp%edq%ﬁé}%rtm%%n(;sRfongtﬁpx@[l&)gﬁp&%cﬁ gﬁé}%sﬂg&gﬁﬁﬁ% further
mclvéq%segm%ma@@ad |§pead<hre% Rasition detachng upitd 3fead ¢ third equpdizing unit

140V0I TR QdHoRE !t hdaR@ndBpRsketd dpd@ﬁidﬂda&eaufga?ﬁﬁnﬂs?m@ﬂabe simple in
a rom e rererence

conSiBIER i Ximeiispn A ARE ARERear SRE phoak b pEon R AT LT

to convert 35 the far-end si gnal to the far-end

oi ce inputting nmeans 12 includes a first
(Secg%gﬁbo%n]\%ﬁce converting unit 121 26 spaced apart

f r orkbetsenstisgtéoneoicthe setond eibodineent oé dest wried eamyeicatien apparatus
accOliftleaB B pRSGht 3ARBESSH Wil be "El%vd“c%&nﬂeh%eké'i%eﬁ‘ %ﬁﬂl reference to FIG.

near-end v0| ce to a first near-end signal,
4.second near-end voice converti ng unit 122 d| sposed at
a pl'[ﬂh_dest(ﬁct’el’fbcﬁﬁﬂumsmdﬂ @ppardius peeding @b ahd eadhd penvbedment of the

he.f [ 21.. d .
presefi e, BERGRRT ok iRt Pehhat ol yhfiting § 'ger-cnd voice
indisgoend anfaeerd signalj golad inpilimgeneams d2dpr apuiting aeeanrsnd Joice, and
echtl) Q&ﬂé)’l‘&@ﬁl W&k 18 %0c %gg @sﬂfgﬁ QEHJ]%nHﬁ'tegl A efBlce fm%utting means

current rameter valtle I n Ive O

feam thafer- ?@1 witseutpyicdiydhe BricepEthBing means Hst
nearrhe W@mﬁ@uﬁﬁttﬁ@kﬁ@d’r{s'l‘! Eindlﬁcle:s aifarlerﬂf m%rhﬂ? umt 112 spaced
nd yoice convertin ni re
cpafl i T IO ednt Cioh ey, g StageS G b to convert
the far-epdgighalan thel farerebvaded. at i ng uni t
The voice inputting means 12 includes a first near-end voice converting unit 121
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10 141 for calculating a third propagation tine of the
near-end voice to be received by the first near-end
voi ce converting unit 121 with respect to the current
par anet er val ue detected by the current val ue
detecting unit 131 on the basis of a third function to
be provided with the paraneter value defined as its
i ndependent variable and the third propagation tine
defined as its dependent variable, and a fourth
spaqedcgypay dtano thetrefeeenet poine widhar pmdﬂcmﬁhﬁbsdcon&) distanceiand ddapted to

coy i DB SERAR DSOS 91 (0 85 SATNEAL 0L 40 o od v
conpgrting Bnig m é‘ﬁPOS@é I%%P@é@té@tﬂiﬂﬁ@ pesifion 111391?3‘%961 relqionshi with the first
nealénd®vdiSUEI R eftitB Gini 01! SndSdapRiday icdfebriMhk inutRd near-end voice to a

ranet er .val ue defined as |ts i ndependent” vari abl e
Sﬂéﬁip ‘h  propagation time defined as its

depamﬂea&ho \sappref¥igy neane MRiindlodesVo cogersi G detecting unit 131 for

detegsﬁﬁg% Q%{ulr&g tp%ﬂm% gesrj‘%%g;lgcrhtcgux\;e o%cat 'u;pl%ntare{a?i';'f'gl 'l&zaﬂgn ?ﬁg 3'2\81%1' the first

| remal ni ng voli ce S|gna ) .
neaesd vaicd n@we:ttmgawutelzls oi thepodkatdentai-and ggigororvarting heit 122 with

respelt tb Qh@fb@ef]@ 'éirg%] RL9AREE bl 2&? ' d@eco&@hﬁ?h@éﬂ%ﬂ th¥e &eﬂ&latmg unit

second prop a%g lon tine cal atlng u
141 far-eakey dggopagation wmg of therpepr-endl YRIeS fonke Iiﬁ’ﬁ?lf’edl@‘flthe first
neaf-&id ﬁﬁwwﬂveﬂﬂlgmmnﬁnﬁ WIPERSS ek aiaint padnRited Valuetected by

e Y S5 M AT B e R o g win e

paragdidrevaliehdefined a5 itséadepemdins vainble smhiberthied piopagitéon time defined
as itfs 'd'é%éng@ﬁad'angﬁg éﬁﬂ fﬁmﬁﬁ Qﬁ(gﬂ e HPH]tB nlagfl'eﬁf VJla,etO be received

near-end si second

by th@ww@%eewné &oicg 6%@1'@1%&1@101{4& W1112 gequqﬁ & the ARt Rgrameter value

deteéRACHy ﬂiegéiﬁfcnﬁxfbh@cdeld%ﬁngl Rinft 183001 A& HELES oft atfol#tll function to be
nal i,on 142 for eIa i N the

end  Si ect i
profiisd, Fiflate. BAametet aluec Beigiet Bl nfsmengent aille, S he fourth
propaghifen time mefndd z[sgtsjdapbndem vamnbﬂeha emainsngfoitd @ghdliexcdracting unit

150%09%%&9@11 Ny trlalrﬂgml %a é%i t@lg%ﬁgc&nﬁ %&P%}mng voice signal

atl
extrmimg ehmaowgﬁal umi@tedyms @@pwn tp4glef Bird ded Agwiy propagation time

calcﬁﬁféanlgjy A6 pRy Qé‘aﬁ{onclﬂﬁé’ F‘cﬁltcgﬁt % uhfi€ 4386R04 s{éﬁ@l{d suppressed

VOl ce conyertln uni t baSIS of
neatr%lr HEnab YIRS ‘Bﬂt hé)rc%wm éaew d;syppressed pgar-end signal by
subtlﬂe[c@ﬂggm r@imaﬁmgarm@aélg:wl aktrpged Bytth&ﬂelnalﬁmg wice 51gnal extracting

n|n o nal _out uttln n 144
unit E%EEJ eragﬁ a%{r o BEasS Inﬁ g é%da% éx F‘Eﬁ% alPear-end voice
convargng apit \m of thmmcem@n%r-eddfsi@abmehai g dine sdvend ineartend voice

> signal delayed by the first near-end
con |gﬁ%ﬁ£dé%§ section 133 and the_second near-end

si gAAP reainggcwoisg signal sxtEasHAEE AR 1% mchidgn 4 thipd| gegr-end signal
dela%%@éti({ﬁtm@%r dagyl ]Eglesmfmmgxéﬁ@ Eﬁgﬁﬁ?@fi\é&fbarbyetﬁé fisdt@a@lend voice
congitRibis i ot FegbiseOF I g riptaton sth i SEa by the second
projhigstiam hnmgc:ﬂauamhg ugial 41, ra éourthenedriead dignaAtdadsasemiod 143 for
dela?ln%vrlﬂé §e%gﬂa, ﬁé&r%ﬂf%}ign%ﬁgqq%kﬁé §‘ e &M QL gt?d V(éice f:onverting unit

near - en
122 eorihe basis 061;het fiqurth @matmatﬂmé ﬁdlcvbteééost@mﬁemnddgomgatmn time

calckBén®lnit !T@l Qﬁa 'asre19§1n§1gt Wcd G5B Bh@%tﬁﬁ@'s@ﬁloi' BfA3br outputting, as a

out put t ed L ni.ng voi ce Si out puttin
remgiging V&Weflﬂl & Slsqaf {'Tﬁl%e&ff ol sigp el&%?ﬁalgﬁt%?ﬂ {hg first near-end
signd¥deldyed byahafirs dcat-dndaigiahdelhy Eaitloﬁ 438 -afdh thesdegmual near-end signal

vert ed the firs ear i ce converting unit
-dla¥§{1]b36 es%cong%g%rn%-ds raj%‘% “'Cg Fy‘gonverted by the

second near-end voice converting unit 122 with a del ay
time required to performng.the estimation of the
interfering near-end signal “by the disturbing sound
signal estimating
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10 section 145, a second outputting section 147 for
outputting a second suppressed near-end signal by
subtracting the disturbing sound signal estimted by

the di sturbing sound signal estimting section 145
fromthe near-end signal delayed, as a fifth del ayed
near-end signal, by the fifth near-end signal del ay
section 146, and an updating section 148 for

sequentially wupdating the disturbing sound signa

est iThet sengndc hippasstet netriend signhh eutginting rdmtng5]s oghdles a disturbing

| souid 93 A8k LI REEE ORI RURSHIY 209 281 in citver the

squar.es |on 0] econ press

firsheesr-cndy agg@lg?ﬁavertedw tBp @Fﬁtﬂﬁ@nﬂ@f@%ﬁ%ﬁ@ng@pﬁrlaéﬂ e second
neaﬂ'@:ﬂf‘ﬁgﬂeﬁ cBhvdrRRE By0hE SecoRAMUM drAtARR coRPBBHA M 122 on the basis of

accor to.th CO odi nent of the presen
the BNOE SRk IE L AU Ea B S RBE 1ake SIeng] Qipating section 144, a
fifth edapsend signilaicHyGedtion Tdtefos Helpginp4iiierttbe £40 Beafent Bgnal converted

by EIEGE BRI SR LA AR PRI A PR NN MLAEL b Uofverted by

respec e sane e Vol Cce
the gevond) ﬁ?@aﬂﬂﬁdﬁﬁﬂce&}@p&@ﬁﬂﬂ ynigd22 mdihraydelay time required to performing the

esuﬁxﬁﬁ&ij'oﬁﬁ:ﬁé inté %Eﬁmeﬂdhﬁ RS ﬂ%%tﬁr&n%n& howa1 ieBtimating

5 will pot described er I'nafter. The third
Sec‘ﬁ?%b‘bﬁ;ét’ieﬁ?flq prputing spetione 7. fo5 pubmsiting  seqnmd, suppiesssd near-end

szoﬂay by hebtfaohﬁg thendBturleing svoid sigha Ry@inhhicd gJyllm: tdistatbingnbund signal

estityaling SO0 1S HRRE By b el b, 88 UE NGk Py siemal
by ubﬁ ifufthr@ar-emdesignd] clglaytseckiqni Iﬂﬁsmcbalsnﬁdh)u@rsecﬁml bissfos safuentially
updﬁrﬁk?% lﬁlg B%%%}Fmg%gm Elg'ﬁ @ﬁﬂ%}%&lﬁ?&c@éﬁsh@ of g'ﬁ:r e a él%l&)%nd signal

er occupl es a secon
estigpating secon 443 by psHaruigg dbe lsast sgearpeesiimaginn 9 thepecand Hippressed
naﬁémjggﬁﬂ5|gnal converting unit 112, the third
pfOQﬁ athgi gg of the near-.end voic ﬁt? [ ecei ved
by tHe& 98 e ehoy SHPREESEIgE BY 4TS 133 §hitPe oice,pRnmunication
appaﬂamsfaocm'dimgpmdhagatomd remtiodenait oBGhd peesers dnvention wallcke described

éh?af{%? Yfé@%@fe}(&%e Ry Fid9sse e gteﬁ‘se 840 £%463 &&&9&1}!@5 rhffnication

Specifi unct1 on
appyptugishenen in FIG. f145rE§P r%@mtwé}y ¢ she ag ghose of itregvaied wnmnmcatlon

app@tatus & r&RE 9 thd'BAL eﬁgé’dﬁﬁéh@le m&\f@&: thegstélbelsuoiza gwﬁ thown in
re ar-e SI gnal conver |ng unit
IHG##%gﬁﬁgg 5EEP%L@@H1 ff-the step S430 is perforned by
t he The cthird gm:)pmganlmne ofi e reat-end abicegtouBbé trededded BpH the first
be ahout . t
neaftShd Ao ERIPARR GG TSI fobf pilkiion time, of e psgend voice to
be re¢edveadHiy e pc@mdg@m -eind wm@cmfvetthwg unéak22eard celoikiedt @ Hep S430)
on ﬂl@%'si\éetﬁ” Ry &B%nﬂc Féﬁﬁlet%g VARR! akekbdv R R &%“5(325' N the near-end

unit 121 and ourth propagation ti|ne
Spealfsap%lﬁt?s\ﬁoﬁee‘émt @fers%cerm pegagnd anddagsstapiage plationghig with the

é{ﬁﬁdl Signaﬂ @Bﬁﬁdrtm@ gniﬂ rl[lkt the &uﬁ@}ﬁrdﬁﬁg@ioﬁ@?ﬁ@b@ ]ltﬂléihi&ed—eﬂﬂ voice to be
e Cross-Co atj on_fupnction

recei e vt denar Vit o B SLRE ichrophatinp tme of

the ﬁameadu dorcp daberesrnedihy tietserond matechd voicespoegmgtmit 122 can be

Speéiﬁ&fjﬁﬂH%I?étlén%f%ﬁta!ﬂgﬁtcﬁ%ﬂ?&o@@gﬂgtin%gr L 1l:éJ §(§rhv%{1k1gumt 121 or

near - end speaker star 0] COﬁﬂUﬂIC
the segpud&peprspeé améae CORYLing unind 2y @il&!ereawmhe Aurreyd signal converting

unitafqpar ?h@%b@sfec@ﬁ;éi'éﬁlﬂl fn0ht REPPSAER perfo&NbY Wi SéEBﬁd propagation
to be transn1tted to t he far-end

near - end slqg
trmn, ?ékﬂ@ﬂn deteriorated in response to the

pr omngl beent deseribed abbad gt whith drbs-@siutohi fuactidiatin the first
embtoﬁlemegliaﬁlé %gd %Po%%é%on time of the near-end voice to be received by the first
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10 occupi es the second reference point although the
near - end speaker is spaced apart fromthe second
reference point. Accordingly, the propagation tinme nay
be cal cul ated with the assunption that the near-end
- speaker occupies the second reference point when the
near - end speaker does not produce a sound to be
recei ved by the voice inputting means. Wen, on the
ot her hand, the 15 near-end speaker produces a sound
neat-endevicecaivestihghynit 14 anditbefdunpuiropaggtione tins, of thvenear-end voice to

be 1\%%&?&9%{ @ @eédnﬁene (P\?Ol o%t% g%&qﬁnﬁa}b@%@o QFIICJI%l@d on the

0SS- corre |on e near-en
basigr ef rthe pelita \wepsy- cp@réléuvleofuﬂqamt hdowpyest thadeaeshgignal to be

trand@RbedetdtheSf0088H spBael fhBY Be %&néﬂﬁ’edzﬁﬂ r&@bﬁ’éégib tH€inadequately
A/ D converter 233 st e echo an

oSt ATAGR ORI G 54! 1S Ruasa Rl SBrales Pty o ommunicate with the

far-enidaRpenket ekotigh tthe oide- enelmaipeati@r appartatuenaccafding to the present

:mvéﬁﬁgressed (in step S406). The operation in the step

"to the final step shown in the FIG 15 is the .
sandhagiear-¢nsl Bt 40 bo frangmitipd toibh darcendripaikea mayrbe deteriorated in

resfORBAI A Srész i oh Bﬁletéﬁlctlﬁh%ecﬁﬁﬁﬁ%’e SERRHPE Mat e nhéab—%nd speaker

resent invention. Therefor the op eratlon in
occgnlespthsaﬁe@n@de{eﬁ@%mmt althoug %Wﬁﬁl Spﬁ%errsepaqesl ggart from the

sec(ﬁtﬁltreﬂ:@é&ﬁé pb@d hereinafter. 25 The operation to be

he ste 8440 b the 0L CEe, CO nicati
Dppdt Cg?f??n%&%? Brh s it Bari el RAMTHE pifinpE0n that the
neat-brehsppekaracoepied reeienerfd wfemmqerpomtewmm@metmerﬁl pedleer does not

procTIE:% arégﬂﬁd &t BLahd b méJ t‘ﬁF fvb{g:étlﬂ ORyHeRe Eﬁ'o%he?%and the

ag ation ti soun
nealf-@%fb |S elbyr%iw:wena fopad fipr by f‘?FéH’re e‘Pﬁd %.V@@ecwﬂv@r@. mgans, the

aﬁorﬂ-ﬁﬁw @la H%%aloﬁfht&ﬁﬁﬂﬂﬂg b@ﬁéf 68 dvh‘it@ |c€(ﬁs—%@ﬂé’l@ﬁ<§ﬂ R@ction.

un| 122 S441 er at,i

447 a{)%rrdf & 315 ehiessly PEel 0o, G 4R0 SPepnd near-end
sigrml gnp]lﬂe:i'e 22y ase224 thnsughdRe AN cduhrtel D33 €@n greplS405). The echo and

e.: n .

backirblifl SOSE ob th'REd i SiBRE TS B8 Ll ARg LHEXRCR fheaker is then
SuPPIﬁBSed (inestap-9408).si gnal del ay section 142 and the

nearryg Q)%eraﬁbﬂ ﬂ@&ecj;?épagﬂﬂ t8 Rk @l BiehsB8wA S thelIGS]5 is the same as

del aye §ar end by the fourtg near - end S‘ijg'i”g

the gperaRn, ‘f @eflilwr&l@wgﬂ%@a%sa% Fding Qrthe 80 gdiment of
the pfesént ivaRtion.N g Naei@mhshegcﬁpielraﬂolﬁ intihe ftep 8408 reehe- fﬁmﬂstep shown in
pentL of  Lhe fhear end signal is canceled (in

the g&éag&ﬁn‘ﬁ? ﬁ%bec{)%elr%ﬁl?fgeﬁ 29 in the step $S442 is

per ﬂihuentmtrmpnt tmebc qresiormedy iv dhe stepi §ll by uhp utoidengpmmunication
appﬁlﬁﬁlts' Qorkf | ng sou cght’:l' rpddimai NS | \::9 NALn igBQkibad 'h\éﬁ:n%ffter with

di st ur such as a background noi se m xed
refeggnep ta KIE: 46 - end voi ce outputted by the voice

Out ﬂtllbtﬂeﬁgeﬁﬂéggﬁalhi firdtBy &eﬂ@ﬂad&ﬁi ﬁﬁedad eid dfrth@ d;ﬁgattdﬁeume of the
ar-ena si e.secon ear -en
neat-t houBii 20 BEGFeebiesl Wesifler bR o §ige Cgm’?fbﬁ% e g or te
secdrideneneamd noing comiecténgsurgnl2 @mSi;epIStMI]p sBetaperatibd4n theystep S441
| fii 3
is p@ﬁ&&{é}ﬂ%&&f?é’@%@ aiédtfﬁﬁldfﬂ?e%? Q%L%Eal gkta g@é(%t{o'ng 1?} g&h fzﬂf‘ )
di stﬁhﬁbmgl didterancs |bgWéﬂeﬂéh€t nepgtend glggéb@ﬁ’léﬁdl@é ougpytted as a first
deldyB& nfehxf-éfd a8/d1-1’N ﬁlesmqae}ieaﬁénd ﬁgnﬁe&%d sEHEivh - mdand the near-end

Slﬂ@%ﬂ@@?qd@aﬂ%@%ﬁfgﬁfaﬁ s St el d oo i ey ﬁa%tr%n@h aefirrend signal

delabXbctich D8 B)ibéh vdlédlatad and outputted as a remaining voice signal in which the
near-end voice component of the near-end signal is canceled (in step S442). The operation -
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10 delay tine equivalent to an operation tinme required
for the disturbing sound signal estimting section 145
to performthe estinmation of the disturbing sound
signal (in step $S444). The operation in the step S444
is perfornmed by the fifth near-end signal del ay
section 146. The di sturbing sound signal estimated in
the step S443 is subtracted fromthe 15 del ayed
near-end signal. The signal difference between the

in thesep S is ipgrfaimainsy thé eemadniag woive dignal @epgiignsections 144.
t he u l. [ e 0 e
and Te SRHbE, 3l SR ndithtt OF hOCaRRn AORAR e as 2

backgreand natpembpae with dre fanendeoise ew‘-psmrsby the W%ﬂmgaylems 11

is tieAQs8RGRAG Sl id ﬁﬁﬂn@aﬁféﬁd i8I 4f theldd@ort SdarehMd §ignal on the basis
sound SIgnaI estlnatln aracteri.,stic o

g
of the MK §°]§6§]|$8 “&%ﬁe %ﬁ dheemarping ﬁ@“’% @&ﬂ&ﬁtﬁ‘&@& sgction 144
by S&stiventidnally ¥knowd atlgalivé ifikesie ptep4443). | IMhelogeratibin the step S443 is

t east uares,. esti mation t he
periid b B e P MR RS RERL B b ng sound
si grEither the firstmaar-zedisigha ondae seeont séagrend signdle forteptample, the first
neaf Qlﬂijélgseg goﬁ%edtﬂéﬁtgg ?ﬁ‘{t n% Je OV 516 @cﬁﬁgﬂﬂ%qﬂn@ﬁﬂ i I%elaycd with a

d near I's not bein et ect
del%Yh ams%eaﬂmgﬂaﬂs fyral Olfqrﬁl‘g‘t Epresreggjred Tﬁ% B pasEbing, spypd signal

estifn@@n® b@RioR4HB 10Sp@redriomeesttibtibh f dhs Uishﬁbﬁlg S0Rd dlgnal (in step

s4dih T Gt e, e, SED S0 bR Biegrint Bec e Snet dolay

sectbdmal46ct eri stic of the di sturbing sound signal

est iat | &IF@{}?%? tsbﬁ}{(hn %—lﬁal%%eéf‘ Q:L egteﬁ? rS4r4§ Ss %ﬁ#réct&f from the

a conven

delgyed rasangnd gigvel. f i Bt |Stsnalwétff¢é@can@t‘ae¢ra ithag ﬂP@cﬁﬁlﬂsﬁlﬁféal and the
disth@R8 tvoice Gikaia $s {heflontpuifed ROd. 51%7191 gﬁ QRidhNBe FRY @oﬂﬁblﬁin't and the
6]

]gescr ption, it wll "he unde hat the voi
bac Rl isnoupgpred (8 SeRy © (SR offg e step S445 s
perferthedibyrie tse@ndtduepuptirgsenfion mﬂent | on can reliably

o pﬁ,r‘gx%stﬁstﬁﬂﬂﬁl sgylﬂgcl Q%Hﬁoe?&\%%m?g‘@}a}me& El%“lﬁ?rﬁfi)‘i?dg%%und signal

e near ansm
estijgingsrgtiopddf éy saqnent@élpmdeted €intstap Sﬁlﬁ) eszuordsr &t injrgmize the least

squhrS kAt oieﬂfeh fe@&d fdaf-8hd @%ﬁﬁl’ ¢Rd HOId%Rurbing sound signal is
e SeC n ar end VO[CG

conv rtlng h
mingg %lgfi zmgg tf»? fPRd 8t the geanradpgicesqpponent of the
suppriegsad hemu&ﬁgnang; Vi) bémé Hateb&d irefheaRat- Etﬁl s@ﬁ)ﬁ (i8GkP S446). The

oPeH%L res% gWP{TE?% is ape tgel:g glbcgj%ﬁfﬁlr ngt Is iha signal estimating

chamaleusmmpdagngsbmnnﬂmm a third near-end signal del ay
SeCtHe‘PQ thé alstlﬂblfngusbhllih gﬁ’ﬁl aﬁﬁ%aﬂra&iﬁjis@f of & Hl@fﬁrbmg sound

143, remal ni ng-vol ce uttirng section
signgl @ﬁt@p@mﬁ Fﬁ}ﬂ%uﬂé HaY Psl uléis’lfeldnﬁll ithey ba%@moﬁorm'&guoraﬂy known

methbci fshicHN 8@ Fore&hn$il® Rleaid @l 21 fi®fdation mMdBod And QCARE recursive least
%gﬂgﬁéﬁﬁﬂﬁ tion 147, and an updating section 148.
Squge ‘FIG 17, the echo suppressing means 13 of
t he FraiC thec ibovai detil odescryjray ait usvilicber videgstéml tthe the voice
' . r f ok
confoR MG Abociing 05 1 SR i DUERA T et ifhiion can
relighdy supprash thy eohoicamppadnt ¢nd th@r?mk@og@hmlsesq) gnear-end signal to be

tranSitiedBb i the fﬁ%ﬁ%&ﬁi&r $h 'rgspgﬁset RBantReaLd RdadRC ot /b1 either the
on the_basis of the current paraneter val ue detected

firstopear-frd ¥once éﬂPVW&@nlaé@b&rl%S%ﬁP@ ngagpend voice converting unit 122
with respect to the far-end signal converting unit 112 by reason that the echo suppressing

means 13 includes a current value detecting unit 131, a second propagation time calculating

30




10

15

20

25

30

35

10 The operation of the echo suppressing neans 13 w ||

be then described hereinafter wth reference to FIG

18. The operation to be perfornmed in the steps S401 to

S430 is substantially the sane as the operation to be

performed by the echo suppressing neans 13 of the

comruni cati on apparatus according to the second

enbodi ment. Therefore, the operation to be perforned

in the steps S401 to S430 will be descri bed
unihB4kianthirtierear-drisl Mpead dehy ssettam 4 raofoaghtricarertd signdl slelay section
143 ald 19e g?ﬁmat ?gﬁltfﬁfchzgecug §4h n% Higﬁi(l)’ 111%i ol ggﬁ@ estimating

éoun S| alacteri s he u
secit14% e falawg e@étslganl sagHen 446fa %qﬁ'@ncbalrtpmg section 147 and

f?a nkﬁhoﬂghye detected by the current val ue
oK SRt Thobt B gy Ant o 19 R V38 Lnmunication
appaﬂfaarsamt@ﬂngtto dlesmtdndl’sjnhmiurhentb# he présenhimvention may further includes
nd ;%419 - _
VT8 RO LA B 5,50l AT ) By sound s
esnp@hmh@ﬁctvmuspeofdb@ @pd@dlgkﬁycmmelf&ﬁj pn gt bagis efethe current parameter

valEdeRitdd sy M@bﬁrr@n@%aluE Betectidd @RI On on the initial
di st urbi ng soun S|%nal est] mati ng charactgglstl

r el akiEPPERRtPRO e SPPRISISHIERENS I 1Bl brether desgripyd hereinafter

. wnli lﬂéfeﬁaﬁt'é enFiGalgle leet(s;)@_taung tu et pékﬁfcmb@ i el srepxd Simlom $430 is

f d
sub iR, e A P B i afprofthh B e Moh iRy Ghe ithns 13 of
the 2®1mnwut:¢tmnba§pasato$ achardingt ¢r pbeé astep@rrd wetbodionent. oflherefore, the
opefa%%}i "?6‘ b ?%rg%ggﬁ‘ %31:63@ e 9 @il @He&&tﬁﬁ hegEfpepred

bsequen ste € Ssane as

t he Wb@r éltlﬁ‘( Gerond Merisatien rt%m iy ﬁakﬁgﬁ@t B éhes BigRNS439, the initial
dlstlﬂbﬁag QoﬁlndTﬁ%{aﬁfeﬁgﬁamfg%aﬁ@%i@ilt on tﬁeou}Ihﬂung) QEdtidaNEM ik Ret on the
bastjE £ SRR RTASF P SRPaR bR AR YR dqreting unit 131 in step
431a1eS'E|la ppdration intthevstep SU31 isnpefostmod By tthainitidl ehadactesstic setting unit
149me§_111 1’.1189—:69 ovlﬁfo% u‘ti&{TE%‘ ﬂhﬁﬁt&&ﬂr&?}%oﬁuﬂﬁ Lé%&fs%ﬁlﬁﬁugg ch&acteristic

resen I nve I ONn can
relatﬁdstp uh@ Cigens parpanesr gratile @éﬁqterdaby Hy arrgnbeiles defe¢tingomit 131, the

infdrm&ticH ohUhOiREasdRebiss I6ld ﬁﬁﬁél'@hhﬁgné QAL dftOrelfled to the
an op tlnun1%Psturb|n% ﬁgund si g sti.matin a§

CUrTERPATRIEET Yale dElECRf e rng FETenLL ugg@tf&rms ﬁ'@“g'é&éﬁ grosfaced from

the hffermatmnrcesme (ihmdahstefbﬁh@s@nalmgmﬁﬂ édtendtingehalaomiistic stored in the
reach u nd nore reliably sunpr

medh 8 B2 onThE hEHB % e RS r B 5t hEBLLorv HAREE Rethods
nearFhergemsitign & be perfiemed am theistapeSt0Sant! hebsreamene wigps is the same as

the 5@&?&&?{ toh e &1 fhad stkﬁkesh%%qn 8 fUPALERFHE gth@%?&%tlon to be

her "I nc udes an haracteristic set
perigrned indbe stap S40Hane ubsqauentseeps il ngkbod @%‘gﬁﬁé@é@lﬁ?&m
Weafﬁoé&h@ﬁbéd%edéiﬁl @@cﬁptmﬂmﬂ wil b® ﬁn&lst@@i’ﬁfaﬂthésabove mentioned
cordin econ prese

voi OB BFRoR AP TaLS ZRTHEE 1 Hlsdhroisnmy pUipeRganly converge the
distpbinig scomd diggrat estivgptimgi dhata8férikie ofl éteedisturigng asund dignad estimating

| sectfb%aiélse Ebdar?B ﬁ]éﬁfn &m?ﬁﬁﬁ%%blﬁﬁ si aﬂ %?ftu%th@r{g gﬁar%&&lstlc in which the

ear-end sp er w spect
avewsarofethé squar@eof @@muémeswé lmrﬁnfimnélr of fHlee Heeodemain reaches a

minfB@h RN, Y& GRrERNYEK tsupSiestNtht egl%?c&ﬂ[gdd%ﬁt Resine vatkdrd\dd noise
| atj on on be he first

Cross-corr
of tﬁ%ewaa%w SighHale %H@%Wgaé 5 theh Earrend sipepien (bYefrgson, Biag he echo
SUpPresey MBaéirgbllElrfutthékZﬂclﬁﬂdﬂ ahlirlauslecfb@fudd tefiewd scetinl wiigh,
conver e e near-end voic n
i £ 5tk P S IR0 R G RbS IRy mihd B3 SRSl Smmunication
equaI|2|ng a frequency spectrumof the first
suppressed near-end si gnal gﬂtputted by the first
suppressed near-end signal "outputting unit 130 with
respect to the current paraneter val ue detected by the
current
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10 val ue detecting unit 131 and the position of the
near - end speaker detected by the first near-end

speaker's position detecting unit 137. The operation

to be performed by the echo suppressing neans 13 which
includes a second equalizing unit 138, and which is

fom ng part of the voice communication apparatus w ||

be then described with reference to the flowhart of

FIG 20. As shown in FIG 20, the 15 operation is

apppeatdsosavedlins td e seond eémbgdmhdn aff i the ppesentemsentpn includes a first

nea%ﬁé%?ﬁ&lf%&e ésﬁt?ogn[ %ﬁ&gmgr\gu{ lf %ﬁ %@%%%8?%5 et 1%931' gﬂ% fpeaker S
positipnsa Jusisind qf rhe peps-end épe@omﬁtn@smbgeqﬂ@mthes ﬁ@epta@earsend voice
contv@ﬁn R A e QLI A@R AP vERe Q@ﬁ\t&ﬁﬁgm@ﬂﬂ R& &€ Masis of the

pr SSi means 13 o tevmceco ni cati
crossy g RAeHYFendhe HEsthsaped st 6851\%#%&&? st near-end
voigy WMg mmﬁrltzr_t and tHhescehdnéear-cht) igapledoavedsd byothe@econd near-end
voiBSEURIIE I aBF S°ERedba sty A 1My, Qubffind s Fequency

spegieyn |0ﬁ éliet ﬁrst suppiesseshedasiend nignal Gupyedftyr e dirstissuppesssed near-end
si grﬁx? th?gtti‘ﬁg Hﬁﬁit'ﬂ@kﬂlﬂ’ﬁe@e& t%ttﬁ@cé%@)i)?r‘ﬁhle{er 0flue g@é&@ﬂ B? the current

rence to owch

Vahpldetfr%lgpw ABbrandfthe ositienrofethy @B@%FP%#%@%%%@&Y the first
neaf-Ond §jRaMPk PBsitiOWBdtEdING B3y, 12 is calculated as a

}c In{ Zl&vgq%%{?g?)ﬂg%ﬁg ggrger 'eafb%otglgte{:q%gs%{ctﬁggg Pnaegrllsslé) &ih}clﬂemcludes a
secardogsmakizing ehia i 38 ranfl whi¢h xsrfohﬂtg/mtmﬁthevcbme s¢émmeaicagmtapparatus
wﬂlsﬁegtﬂéll ésgﬁly&f \trl‘?ﬁl ié;%{reﬁ&g theﬁbwa‘fa?{ fqﬁé )% i S shownI in FIG. 20, the

onver I nNg uni secon near - end Si

opepaion &y pEEPTIpd gk thesee@iequalizytion maoﬁmnagebwweﬁhﬁsm $440 and the
stepusuas A dtep Isazmt errh%gér)moJ Hﬁb@?&f e@n tHe sttéi@ §m Fio S440 and in
nea

er.f or med e firs r-end spe
the g8 SADS and EHbS R CE e it (. Foime P4 (RS EALIOD 4¢ P Aeriormed by the echo
suppiessigg tnedahs tI3Cof shec abicell @iradurficaiont Ipaeusahécoading o the second

em &ﬁto? EH s[}enl-:s%n lﬁgerﬁfo?lr eﬁPEﬂ%&c@'@ g?]??%g oalllsut? 'Sbte gf%i}érr?%d in the steps

secon ua 'zl ng
S404 ﬁ@ S444) m@mtm@ﬁcmﬁéﬂ&&ndﬂabmu@@tsm adll pot hendeserihaddigreinafter.

val ugedsieRfioh M8 tiPeiformdd 30ehd fRohd %&ﬁahzaﬁﬁ{ Rk p $420) will be

speaker posifion detec by [ rst near-en
desgrﬁasatbé@@ﬂﬁbm rofreaer @ ?ﬁawabﬂriof He7lin step $422).

The Theppri€ss ofithe@@hr- fﬁfd&gﬁ&]@ﬂ &lithi rSs;ﬁﬂﬂatahheZﬁﬁc@iﬁptlﬁmlg means 12 is

{ he te equal | er,l.s
calcBEfecCaech ikl Soay 44 FiPals S beSTHOR o e hER AL BG4 Bfon peats of
the s@mm31cerrpiem¢mﬁmdolbbcttmgl gecintinegead sighalgconmerted by the first

neallgkgi vditd éltvgﬁmg%ﬁtelﬁ%a'the g&%ﬁ(ﬁ h@%‘ gg S{gg%lcc\égnlvlerta?by the second

rstoo e above nentl on e | )
neagfithiipice LONGAtAD Yai al23s (i céair §#2h- t dhe pepsiie dptthe step S421 is

exfoﬁﬁ&ﬂw ] fﬁﬁrﬂleﬁmérﬂtsﬂbdkef'bﬁoéﬂ&kﬁi detteemgfunit hg7near - end
VOi qgalzz kgle ttransmtt ny etjg r-en E teristi
evert 'Ff° aHS%rC aragten ‘b%éfké %eﬁ M %ﬁa'é lzﬁﬁ%‘?tc aracteristic
storéd dmtheheerhorysinir 23 by izeseoond tqunizingamini 3ghar thehieasedfoboth the

curr%ﬁ'tpgérgﬁj,%{ep gzai{EaH&e&é;’derg Qeéur}eﬂ’? lvg@gide@%ftih%iﬁdpgﬁ ot %he first

e€r’'s position uni t
neale@ftﬁameakmg R@ﬁﬁtlpﬂ ﬂ@@cte@%mvﬁrsu weaFe®l speakersepasétiny detecting unit

137%19%&%55112‘3 RO Supprebd tGr-YRd %%nﬁpmﬁﬂaﬁ%d @ the basis of the

ar at us accordl ng .to the secon bodi nent of

t he
calca aliZAfeR %Ctﬁ’é‘iﬂcf@? BIBISA2AL | (o ORSFGISR ddhe Steps 8422 and
S4256@aﬁﬁ@&esp§amc@maamzlﬁgluﬁelss:t ing unit 139 for

~detecti as a ear =.en i tion
Qo FEorh U oo e SEORHARRL 0R pE BERAToRE Helabdlle pfintioned
to the far-end
32




10

15

20

25

30

35

10 signal converting unit 112 on the basis of the

current paraneter value detected by the current value

detecting unit 131, and a third equalizing unit 140

for equalizing a frequency spectrum of the first

suppressed near-end signal outputted by the first

suppressed near-end signal outputting unit 130 with

respect to the current paraneter val ue detected by the

current value detecting unit 131 and the second
volcregnmamt ca pacipparatis posortlingrio disd pretent] iventidre caemaimthin iife quality
of t?ﬁ %%areéhql ‘?bq(ferﬂéigﬁalsco %%Sﬂr']m!sf?ﬁ]tt efgfr%% {f%%n?{gptealgeggeveﬂ % the near-end
spe@l@r dp nbem:l spaved h@aﬁaﬁw@ dffe ﬁﬁ?é refgrans tPoiabrrreeson that the echo

supyl%kstﬁe% Hﬁ&l%ciﬁﬂlr@n)ér {nbRiIdeH k TR ineMiBddes pdalePs bbﬁ%ﬁl Qétectindlunit 137

tion that the near-end speaker

mmdﬁ@ﬁ%F@%”?@@ bhiB-ref erence point in face-to-face
rel aAd s jp FIGE P1, thé eciasupprdsiag @[bahs ¢t® Y eid vaige tothinunication

b b S P RRLAAES i Bl e mtuce
a sespehiear-end speaker oposititnedatéatins umnttlsmfgr dgtedtinghes a second near-end
spediePY! %Elh@ﬁ‘ 4 B@xtreﬁt;tgsﬁf%ﬁrofeﬁlg ne&péﬂk eaE&'C‘}v‘Rlll ‘?@s E&eto the far-end

second re erence nt in face-to- ce rel atIO t@ﬁg
signgl eeRVERI Rt 142 @n thg basiy of degquarent ﬂ'rgamﬁtief valyedetegtedhpy g current
valliﬂitlé‘hﬁtuﬂgﬁﬂﬂt h3Hese kithitd &fualiking \Witl140 @orttqdﬁ[ﬁﬁg)@ ﬁeﬁﬁbﬁby spectrum

t d, 25
of 8 JuTarigr P e Brd sitel RGBT BY B8 PR aRRY fatSnd signa
outpputitg tnit 130 witheespeate drectusieginprrathetebelte datsated bethetoorrent value

dete%:ﬁﬁ ¥\ fﬂj an@ SRk §kc tﬁ@f eﬁés\s'pgal%i' y&%g%gigﬁ%tbﬁ the second

re uency sp ectrumo e near-en
neah@airsp@ﬂ@rgp@%m dgtectipgiual 13Baced apart fromthe
seC g hif eiserme eGudl2biidn EHArARRRAP id MMrnlild ALiHe bas1s of the current

su n s 13 inclu second near.
par 8 G ARt P it MG dhie TS AGT it fhe gssumption tha
the acaradnd zipedker ptdupist Ghe Tomnd Gefeemon goine an faedodpatetationship with
L5 .Jhg .unid 139 can be sinple in
the%%%%@F%@§ﬂ§h&$ﬁﬁ£§@ﬁg§$iSon with the ?Prst near - end
spedkechasdepgp slesaribad de thecfirsh gmbadimeng the pperatierh isoperfdmeed by the

-secJﬂdrrﬁ‘hr BROSRAERT %oﬁﬁgﬁ’ dbaBi Sunif 19 #8h %/e dskeBpiich B8t ﬁl@tnear-cnd

in the r-en nal delay, sectio | rst
speakst SHH‘Pb‘?Sotgﬁg‘S‘t‘qnérf ﬁif?ﬁé’ed&”&tullnaﬁif:?@ E’ﬁ? tfelﬁgonsglp with the far-end
mgmﬁ%dnﬂhﬁhgdnﬁﬂllhe basis of the relative |ocation of
nit or

3
£ he TR by HeiaE e Eony 8 G 6 TRAEER PP e B, Bentionea
voidecconthaurfication pppaiys abcording ve thei prgsenhinventidpveanemaintafrethe quality

Qf fReh&Y-ché e%nﬁiqx R Md‘r’%?ﬂe 2 eh@@ DR 6n Be ﬁagﬁ o’i’%h? reference

Cross-cor tlon tween e response Ssi
freqgenayhpestium pf Mgaeatesnd Xaisecerer émaé Flﬁilfrﬁjld smalier asrhmaq@aced apart

frorh RSz End e&a@ﬁéeep&hgﬂﬁ lrea@bn tHAe él?eeé‘dhecku ﬁ@fs%@ ﬁleuﬂél ¢® includes a
con e u Se

seciiearond hies b epBioh gE erins SR Lo 2 i GRS PRG140. The
secandi tear-Ead pedket'h pofitioms tdeteotitdhiunit B9uedn bé ngmplei inScomayuction in
condp Gl g it ot BOUER} O dhroctnfUA ST 01 o

t heIm iepeh of dh¢ Iﬂfﬁ*tdandeéﬁﬁan‘ii Zinphpdiments thﬁ)deb?é’ time to be set in the
nealcélﬂshgﬁdlt&@ayb%cﬁoﬁ (Bgvtﬁgtﬂr&né‘ﬂ sebokd %Mbagmdnnhfn% dalRMRE unit is

respons Il However war e
calcpigfrdh %@F. @% tiye legagion iof gtth%r&h% %Fsrtdleéfqﬂ}ﬂ Yoifgpnverting

unitued tise Wédohd Mgdar- dﬁsmroideedonvrartdgt anit e ees"paﬁﬁ & .thd Her-end signal

-conve%?gllsé]:l; ﬁ?\}v%\hgoﬂns“ F:P mgymayebe c cuiatéde 'on®}E basis of the

pr e Sé equal’l o]y
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10 characteristic. On the other hand, the equali zing

unit constituted by the IR filter can reduce the

vol une of the equalizing operation. The equali zation

characteristic is calculated in each of specific

frequency ranges by conventionally known filter bank.

In this enbodi nent, the operation is performed in tinme

domai n by the voice 15 comunication apparatus by the

echo suppressing neans of the voice conmunication
crogpparckitios baswen aﬂiamig;nmﬂsetm@ohbe signa ofl thecfishokeaewbd dbwe gonverting

unllgz{ndt 4 %rﬁélﬁssegf&%drgg @%u!élﬁ(g th%gér@rfgx\fc? ﬁ%ar—eglﬁ %’0&@ ecroi'ﬂrérﬁﬂg {[IRY under the
condu@ptbets@lp HEPHER signad fis Mﬁutte@dwbe @éﬁﬁ@ ﬁﬁgl}%h qoeﬁertmg unit.
gfp ﬁagh%f élz&ﬁfs& G&Ib Egreén Sqaliink un®t n\?dgzci)ee?&?ﬁﬁﬂltm@d&'ﬁ%nmnaﬂy
ion is
knojey FigfRemRRet FEPIE q{féﬁb ;ﬁl%napﬁdm?’%‘ hesich el thg disg o third
equhl(i)nb@ uﬁﬂs hfaijtl’libm:(flisﬁﬁitddob)t b&oﬁ@dnﬂeﬂdl},sm&kte Iinﬁrﬂted&ipa}sedesponse
il g5, GBS Lrk 505 76 o SR B cpatin
umf@leE@qU@fm:mlaﬂd ihdatetlhersamgitehavi ng a tinme period, the
nearTh%’Bﬁu&l‘xﬂﬁ?hmt bbndtisutbd 8§ %@Pﬂl@fﬂt& &ﬁtpﬁ'&&ké'l? sém:ﬁé Rgkalization

to performin donain or |In Céuenc ﬁ
chaﬁ%@%%. Orptthg H@eéﬁlﬁll‘il c%lﬁf'élﬁa]é?fm& H@l \F&P&tét“ted %by the IR filter can

redmmwmlﬁﬁéloﬁme&lqﬁﬂ[mglﬁ aaarding to 25 the present
0 AR PR 1 o B S FERRRey rages by
congariveally knpwmiilteribank.ne voi ce communi cati on appar at us

acc%dth{égelhﬂo&&%mp rtﬁé %Era'tlﬂ(\é GiE‘tﬂquB i3 by the voice

voi ce outputting ne e anp uraﬂolt
COMYPHBLAEON AAPRERUSC BY rtb% t@b@lsyp@qmm@ﬁ@s 1o the eVOF‘%?r c@Rgunication

app@iafiR@kcdi@inyg &b tHeerstdtdiseccifd e(lﬁﬁ'bld[rﬁerﬁ@ﬂﬂ@ pregthl inlB@ion. However,
constituti n of. the t he Voi ce

rd e rrb di e
the OBGAYON B4Y PB Re’iﬁlﬁ'é‘?dalf‘??q“%‘l% B¥ tht 9¢00 SpRIESYing means of the
void¢ervoamhumidation lapplretud asarding to the rfﬂrstraaﬂtseuronw entbodafient efi e present

mvén%oﬁ ! GIf tl%%o%erz-irttb% 1§$ Bﬁﬁéﬂtlh regeﬁgﬁgﬁrﬁmgfsth% hl?xg déHdCS?gnal to be

nmuni Cca us accor
tranéwmsvdu i fagread §n¢ﬁé<ﬁrax$t dedayed veitheths dive delay hawrd tothet fijeme length

by %Qéoﬁ%&qmgér%ﬁ's%aﬁﬁﬂﬁﬁﬁﬁ&lﬁ plB&&ey ot s@@uénﬁa?ﬂ%e@éach having a
the, first and seco d enbodi ments except for th

time pFiad; themegend nts 34 appearing in the foI | owi ng
desar ispprefapable e ﬂerfeﬂﬁﬁe vtfﬁﬁleﬁ: a6 Peifbith i Nidhe ébmﬂhrﬂrSmdfrequency

the vaice .c aratus accordi.ng to t
donfaly ol U asis” Y BpRtatiah o R e SorR R P drrdeiCaccording to
the pgsent mventiolon appar at us accordi ng to each of the first

and Mt%h%f@&%ﬁ@% blm 2L i rf%&de&’ %ﬁédk@?ﬁm?ﬂst a PR signal

the sane reference nu S and e en sTas t
cony¢rEng ypit dn she: ¥eige ﬁp@atqnefﬁuarb ﬁapfa%fy% agredingitaghe areé%fttﬁnventwn

Howévek,Nehef bk &ﬁﬁut&ﬁg Oﬁgalﬁﬁbﬂgl BE Ningludd he pltiﬂ.lllgye of speaker units
ni cat on app sac ording to.the thir
CO“@%%W i 3 ?Pé’ﬁ’f’ﬁtlgﬁ Uonpri ses voi ce
out puttl ng nmeans 11 for out putting a far-end voice

ﬂﬂ%ggé of a far-end signal, voice inputting neans
or |np tting a near-end voice, and echo

supphesonsiuiien at thelguﬂdo?mkﬁlﬂ@lm@s@ g v@iceeeiBmunication apparatus
acc&-giri@ftaﬁ%%r@éni RACeMRAInGRIll BRIt dHHE hERARSed #ith k&@hBeto FIG. 22.
nd

e constitutional elements of the voice communication apparatus according to the
third embodiment are substantially the same as those of the voice communication apparatus
according to each of the first and second embodiments except for the constitutional elements
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10 voice outputted by the voice outputting neans 11.

The voice outputting neans 11 includes a far-end

signal converting unit 112 spaced apart fromthe

reference point with a predeterm ned first distance,

and adapted to convert the far-end signal to the

far-end voice. .The voice inputting neans 12 incl udes

a first near-end voice converting unit 121 15 spaced

apart fromthe reference point with a predetermn ned
appsaingrid tkk &ilawig; desodptiveha p (Thdrefare, the numstitutidne] ¢lepents ofl the voice

conHica B s ecahl 13 e 1 oRBORIAN B 5ol hose of e voice
conmgnigrieation apparaas ageesding émedch of gt ang) %@@Wqﬁlwrttﬁ will not be

desérhfedf buitSbear @R s AR r¥fRthBe GRINKSAIL | I Wikhdsl 4d. thafdof the voice -
adapted to convert the |npuc%t%fd near-end voice to a
h

COMRERGHYOR SRPABRY acgiding topprchn@l Berarst appseonf fgrbpdypents.  The
voideXoniiflnicienappaahe aéwlﬁmgaﬁtthdﬂﬁﬁlcémlﬁ@inwﬁt bf e(présent invention

d h
conyFhEE G T ER 08T 005 T 95Ekre ByBRTRARR0L o  fccn
signat, oeie capnpidrgemeansrl 2dar inpotting heneax-m;t veigd ané edrcsuppressing means
13 fb?%ﬁpgr@%ug %‘%l:ﬁ’o %QneH&@d %@%@ voltle i P-%Lg Rian@N8 $&AORE far-end

near gnal s i"espectively converted by the first
VOIWtﬁ%éﬁHm%‘@a?QWW@éa@dlvertl ng units 121 and

122, ThaRdica ohﬁju:ttﬁ‘hgsrﬁ@ﬁfs 9% Sﬂiﬂudb{@ ?Tfaﬁélﬂi ﬁﬁm gbn\%'ﬁung unit 112 spaced
uni u | Su r.ess
apaf] diet e oflriite o i e ot On . fistente, RARURRRE o convert

the fir-gndbigostte dteddr-tyd tdies.echo corrponent detecting unit
160 'Ifﬁlléq)ﬁ LEIB&ED% I?I?e §‘. 13 linclB&R"s £} néér%ﬁl vo%@:n O%Rr&%ﬂﬁ unit 121

VOl Ce conver
spa@é@@m fronbﬁueiefmar@ﬁ gﬁ@r W@am@pwmpe moaéé@tr@ace and adapted to

conP& R freShpuéal er-6aD V@i&% kg it deal @ sibledl €andt ) Secoh@mBar-end voice
na

"echo conponent is intended fo Indicate
coni TGRS REA SAPOsa 204 DeAeRE PrSEs SERdSaionBin gith the first
neat-GRvdideconeaningnahitvidiic endatuprdeaiconveriMhe énputted near-end voice to a

secosfﬁ%%hlféncdaéﬁ the echo conponent signal includes not
onl'y "an"echo ‘conponent to be narrowy specified in

nearThegdho gipgresbing bagans L3 nclndes s echouesimpesentoletesiagphis 160 for
dete%t&gﬂ%%%ﬁtsﬂc&ﬁpéﬁm d gﬁ‘alvé—’b&ﬁ &ﬁﬂ%’ﬂﬂbﬁﬁ:ﬁh AUt A &l ¥ice to be

accord I Ng to the thir
speqiebat 3 H19s§-CorBRUHE maélang ﬁb‘B} S@c?ﬂ?olaf'éﬁﬁm? élﬁn%% on the basis
of tﬁ@cﬂbﬁt add kdcond %e&scrﬁbﬂi@ﬁﬁslrmect&&lﬁ chusied byhéhel figgt tamwd second

e LA M e
outpmiihg3mit B70aflor owtptiingachind ewppnesaed/ neeend sigealdyy @btragtohg the echo
corn%%n é@%ﬁg@&%@d hﬁ (i §moa&%gpoﬁkﬁthde%&ﬁ;] gltnﬁe{ﬁﬁ] A5m PBW the first

rovi d

neawrsipmayalsc@@wr&ﬁi tsMhe ﬁésrtélemr%l Y@F@P@Wﬁf‘é‘:ﬂi‘ﬂjﬁﬁ’éru%% thg second

neaﬁmgﬁea Anvétddeby |ﬂ€H‘sé&f)nd B@aﬂ?ﬁr vA& cobRakRy ufm 2. Here, the
| call on a

eCt to the.vo ar.at cho ..
ternf, S B HmEORE G JREPIats PR E oD Ead R ayenst Gf Jomaining
compohar ethtd Nidd nile rzasent ivoivef osmpadentrat Mge swcdicalbpl the echo

con@?ﬁ%ﬂt g@gaolzlg_glggés 't oh 6 %ﬁg&‘ m{oclf ﬁag{ogﬁx 38 SStidd @qlear-end

onent 1 n eac secon

signab &nt dswda BYigheiich as deppeempledd Backgnoued neige.ny  the first

and 13,8CRRG BERRuSRdHNP! 'aﬁﬁar&tﬁ@‘é@&&rﬂﬁ% i{')nﬂfesthiralerﬁ&ghment of the
122, a sixth sixth near-end i gnal_ ~del ay sectlon 166

preseat INyeNtion ih g eonRIHisd WPl PRt ights sépyAan FIG. 3 as comprising
a heBMLhitds Byot dien lblhsﬁtaryn&.@tmﬂl d2 VAidC®3,Cafilv e riingtg 3Urihtervening

bet\%eze%l (ﬁ%mtzohceoﬁpqemen esaeguoenrg%z gl}glto SHOW et: godm&}émerrl]tary sections 32
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10 near-end voice converting unit 122 with a del ay
time required to performthe estimation of the rea
near-end signal by the real near-end voice estimting
section, and an echo conponent signal outputting
section 165 for outputting, as a first echo conponent
signal, a signal indicative of the signal difference
bet ween the near-end signal delayed as a sixth
del ayed near-end signal by the sixth near-end signa
andd3y @ybsmgulanly di§8acd dvittheachedhern e s -sborein 1t F8G. (p2akhe housing may
be BRkIdER\ A BYaiLd1S, 6&80n NAR! - BRR YR £86ERL) MRADAGS) is shown as 2
near -end v mat1 ng
dquffa@n af the near-adspegkerwith |rfesepct1@ ﬁlefwceecpmwm%wa ﬁpparatus

adaptheVhs | GRpondit AeRefh dnit 960 ShAINRS 4 Ral fléa!'r%hd voice estimating
converted, by the first near-end voice

near - end si.gnal
SectQh 1S STt & 231 ne3F-opd Stendle & ToR Pear Suhpics f, by specified as a
crossesvvgiohet ihyeatihef the dostchnd sacordnebaond € gralfn vaspédtivglywonberted by

the ]Bf?rgt anda&go Eéirse?ndc\%?gef éo%'vgllql\lllgs&n?trs fﬂﬁ z?n%zgizo% s]i)%]i 51)9&1 near-end

. oring ormation i ndi Ca
signabdelpy csr:@rmsl&ﬁsfoa dolayiagesither &f fitklencadand isignalsogmerted by the first

nea:@éﬁlf@&%é @Smte?tu%emﬁi(?d}’&eﬁle%c&ﬁﬁnéah’ A4 mg‘ﬁgla&;n'v&%ed by the second

er. 163 thir ressed near-end
neabﬁ‘id:)mlt:‘? ROPVERTNE Wirold2nwi ae@laa'rfl@e H‘Eﬂwéérfﬁbe  the estimation of

the @@l Aedriend ﬁg@dll N tho reftShéam@hd n@alcea%stans@go@@bt@ﬁh@nd an echo

confipREA ATt B RRfing sSpHES, fah PoplpRERCE Ub¥ e sotamangay signal, a
sigitah endi¢atiye Qfethc seangd! dﬂErang reetwesonthe meedersly s1g1nad dellayetl as a sixth

deldVed nefritnd's b BIRENh hBg- sﬁ%r%lz&elgﬂ; sécggn 366 Qﬂ(ﬁj 313 real near-end

ear-en converte econd near -

signgh |e&t§n%té¢1\bé(rtgf3 Agpl sRE-enb yoigp, Cotigatin postion.  Hee @@haear—end voice
esﬂﬁx@fﬂ?g@é&ﬁbn $hb QR First QUARIVE G Y3 Ehexeadim raa@pm;t 51gna1 processing

of Ipelle e -l Bl comeeti b S5 G akPhBReR Fiaepagunit 121

or thesgcondh dem@ﬂeﬁxgmb noresetted b ythe tdvend nemtendemiceandverdng enit 122,
andCQWE( & { eg@ibiéﬂ st&% Qetib Ml ok gtogﬁg m%}% ﬁblgniﬁ 1cative of first

conver second near - ol ce conve
coeffitgionts] 29 a\maraqnfaerd@ﬁ ﬁly adapiaver signalr pracessingelp fhgr eﬁeﬁgted the first
adaftflc iRk 18 of the echo conponent signal by the echo
co nent estinmating se nd a third outputtln
sectlif§n s spppress FIPf{g | FUP iR s dd0 Hesludgngn echo
conpoge lestimatingdec o fon gsmh:h:ﬁagS ecosstonrd behocamponenttsignal, a signal to

d.b
be FBRY € B <o Vi Baf R HRLRET o5 1t FRr e it jpoar-en
signdk konpeded dor therfarss nepraehd byideheonyentimgt ¥nin @2t ocerle s@%nd near-end
51gn%1 Qd}ﬁ'lertgt? l)?)ﬂleséaeegﬁcpﬂea} £6d vofee cS@WyQHB@ ﬁ%ﬁqk? the ba51s of the echo

est |nat|2g@fec lon Is constit erent
compppshi ftenaBentpyitad hyi thg eehoseupmpenidagial putppitingspctippsl 65pp seventh

neaBEhAIdi b |d)élal§)fs@§tﬁﬁ1517iigfot: lAela @B @iBenBe TR neat-8iBhignal converted by

the 85} Bison ol GUBE 6 dRd derbs Bt ool gl Govensd by the
secmaéma‘aoend;tmrcert@nwrﬁng watti k2 withliacédlay émef regeicahth performing the

estu{nhdl(;r{séfaﬁl[gle%:éb é%bﬁﬁgﬁ?en‘t 9 gjﬂ S§ &1%‘%6:}{8 %ﬂlgl?’g@%@ %(Ejﬁ{{gﬁrg seQIion and a
third putpe?tmgvssctlcm o8 e@tnnf@na@atbvd swprwsw@neqmd skgnal by subtractmg

the %@ﬁcﬂédh\é%ohﬂ)oﬁgﬂtfs Hl éshﬁlaﬁBanirtthH @cf:Holt dr?tnﬂfohbﬁlgasﬂﬁﬁf@ {e@Bon from
ue O

m ni t he, absol ut n
the B?fﬁeéii sl 3&1@%& %8 S%‘gﬁnﬁhéﬁmdr@aa SR a&gpgln@f thscsevepth near-end
signdl/&elayldeeti@c 6. suppr essi ng nmeans 13 i ncl udes a current
val 4g. de%hg%to' 3 éJn@'t %1 f(s)écflorqelg Shdiigte § 55 o WoCHifterent elements
par anet er van e rhdr curren I've
| ocati on of either the first
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10 near-end voice converting unit 121 or the second

near-end voice converting unit 122 with respect to

the far-end signal converting unit 112, a first

initial value determning unit 161 for determ ning,

as a paraneter of the adaptive signal processing,

initial filter coefficients of the first adaptive

filter 163 in response to the current paraneter val ue

detected by the current value detecting unit 131, and
incladmgcosedonchadaptive fiftbuE7Mifet @daptiviehygprooéssing THe éahio component signal

g@&eﬁr {H N&h O%Fflp%fl@l} &?%I%.?%Elgﬂl %gcstegg?@Q@f ain}élea §éo%ﬂf1‘ é:oefﬁcmnt

roce I Nl
stommqu@@ 1%4| fosrstoring informatipn isdicativet plesasond diter Coefficients to be

recMEPRES Biravdlcr 8f HRtA8 T%@scé ﬁ%naﬁ FocsHiNERY théakbtthd adaptlve filter 173.
det ec res

in | in
The $fep é@a%élﬁ aﬁ%ﬁw 3 BRSTRRE 19 AT e APt tltergg PRgpation to
mimnizensd shsolutoveliooft the sighalsliffadagt ouggutied iblyalie therd dugputting section
17§deate the first filter coefficients 20 when the
] ud is made that the near-end signal
pre qlnprﬁelﬂpwssm enephs lAdanélndest a anvenfeadwrl defectingewait 131 for

det&:'tlﬁ @bﬁrr@fft%ﬁ?ﬁﬁetéﬂaﬁ%ﬂﬁ:ﬂﬁi@e S ecdrRint Fe‘i‘ﬁw% 'I(Qd'z\ﬁbm 0?55@161‘ the first

%y an |nstruct|on to the second ad aptlve
nea?r? YOICR somiteatng it d2h AE the) secend peserend efpt,cﬁtcgnwmﬁg Pﬁ’é 122 with

respe)ddl@ﬂ‘ﬁ@(fjar—eh& sigﬁﬂﬁbohhﬁ'hng BRit flf% ,-acfitek initRD aklue d&eesiSingmit 161 for
l.i tude one t and.secon .

der a8 Sl O s By SRR ARERE £ R B geticents of the
firsoadaptive Elteb¥63 reresporse ite thd amednt phrmetdr vahik detretedvioy the current

vl RNERARRE Bhit 331,200 @Loiw ARG AE Sele il BOPATNy detormining, s
a paragesar ofs they pdapt ﬂ@oﬁl&l@l tIHRCeR iRt mafe?dp‘@htﬂvecqeifﬁftlws pé3the second

adapti@Hikdte1 7396 Qéﬁﬂ)oﬂ@&b -tRE BurrdtR ipa Rinfedd vAlldel diectll By thé Zurrent value
first adaptive filter 163 is electrically

da%%%%@%?gglto the first coefficient storing section
164 Thehechsi gipptessisg andanst 13 dhclwalet m ed}ipave@:nnmihng unit 181 for

issuﬂgg%}?(lierh g‘aci%ﬁt Eﬁuﬁ%eiﬁkgt g‘?ag%‘tk’g lﬁlt"e? ggg 19 rﬂp?i é)ﬁtrﬁ ﬁltelr coefﬁc1ents
whegythp jedgsepnt @s made d@h@l&:@@ﬁp@n@ signel @rﬁdd:te@ungh@& er:gof the first and

'sec&ﬂ%éaf-’-@nd‘- Gigndl§ eRededEinf a'u.tiflﬁﬁtuééj ﬁﬁtﬂaﬂ@ncf klgﬁﬁf d1§§1mgT B® instruction

out putted to each |rs second
to t%f-‘dgrﬁﬂ% agaﬂ’rlrf? Blter Tostogmyaie e S?qoeaﬁ] Hige C%“cfﬁﬁ%té ¥R dhe judgment
is nsidgnbdt thel fartdnti sighab exdeedn inl &bplitdde ene o ehesABOAM second near-end
si aptive filter 35 173 is electrically connected to
8% Ne second coefficient stori ng section 174. The filter
c oeflihe dloaustof ithef sognmdy iespectively eoputted by temonstsusembnldments of the
vo1c%o<§frﬂrhﬁrh@£ﬂonsiep?ﬁfaﬂ& &%ﬁfdh%qtolgﬁ% ﬂ}é(sehhﬁlv@&uﬁleﬁrﬁf ge then described

tive filt outputted to

hereipafieg olheptignal W@@Wﬁéﬁﬂ@ Eswd@mlvqﬁﬂéﬁréés dfompthe Second near-end
voide@ahvétiflg GhigN2d. d9érBYths Biedt Iaaiptﬂvzfﬁltew@sé ﬁ; eue!tﬁq@u @ahndcﬁed to the

M RN G T

outpainputccaon 165 flom the Gixll neai'eqntil svmal dd:lttﬁ E:ec]:lBB lﬁﬁ,owhildn the signal is
' t t

outﬁut&'ﬁ{i) ‘é% g%p#gé tgg Ollélt §%ﬁ%loc9.{ﬂ%lﬂtt71?%? s p i eﬁheﬁ?rs@f‘c}aﬁﬁve filter

163¢ hird outputtlng sectlon 175. The hlnge 31 is

conrmets pRaPR dﬂgmwgo sdchtst tﬁ@ﬁ%@%@geaéﬁ@aaapﬁve fﬂ!@% 163 and 173
rrent val ue ete unlt 131, current

whi |
frong e prACSOTRRNERS e BiuiTDg ssetior 165 it olhe Sefodcapve fiter
173tis eeleaﬂﬁwllyt cangtted betmeaecdddecédfﬁ&bntaﬁdnﬁg@@mm 174. The filter

coelgl%{& %nrfﬁ A% gect iv%ﬁsfrong 2[hea rs]éjcor%g gﬁ't cient (s:t%%ge rs]utactlonl 4 by the

g it
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10 The signal is outputted to the first adaptive

filter 163 fromthe first initial value determ ning

unit 161, while the signal is outputted to the second

adaptive filter 173 fromthe second initial value

determning unit 171. The far-end signal is received

by the adaptive controlling unit 181 fromthe far-end

signal converting unit 112, while the second near-end

signal is received by the adaptive controlling unit
secdiBiladapowe filker 1¥8c offte nizasl-ie nutputed® ths thiginuemitiing sectipn 175 from

the ]sgﬁn’d-lr Iﬂg%‘gé ?nﬁéna;l %le&lﬁ't %Hﬁt%rl? 3%8 2\67%{] ﬂ'H glgﬁal ad %Eﬂfét?d to the third
outpyiipgsacHen $7yHam th% sesang a@étpél@e figet BB sec ond adaptive

filtRfe ddmit if 6@ ?’ﬂlﬁéﬂletoatﬁé‘@édoﬁﬁ aﬁé’ﬂi{v%cﬁl{e'r 183 YRk theBthird outputting

The_operation of the voice communi catjon.a
secliof 172 G TARRTERdAS 35 P SHRpRGSSe SHORLRHE R ?n%o@eaker from the
third eagiutthtsebgsre i TR tHie Miigh31 &f emasaed h@h(ﬁisﬁg.?ﬁate'ﬂ&e:ctmg means
to drjrg g%ggrﬁsyaiusé (I te{cﬁﬁé%mtzlg&b %\16/‘18 l%%e Ellgrge ho i e[%pvr ue 18 nc%bected as a
pargroeteli nelatgsktoghe cingntt iangle dbetween e first ard a@nmh ntpmammntary sections
32 ARPARLHS curk @ v%ﬁ@ﬂ@ﬂe@ungolﬂnﬁ’mt her or not the VO' ce

communi cat1on apparatus 1 s turned off sln step
b

01).
Whertheraenal, ésg%tﬁtltt?‘%m g ddrst pdapixe filtep 16} rom H’&tﬁish gitial value
detéiﬂ;!nﬁﬁg GEINEN ivaalel tBe sighdiis @utp@ﬂfea tbltﬁm&c&iicﬁadaphfid: filtexd] 73rfrom the

seciibipinid sy RIS e 1E0r THEHRne i85 eciied by the adepiive
conUpﬁmgtlmuri&lffr(Bm e f2ssndh glgﬂﬂ@oﬁ@dfmﬂg onip dh2nvhibef the lsecond near-end

sigrldf ggerl : tﬁ l:gznﬁJe adgggge tc:ﬁlgt{(glpﬁ%%meﬂ}l ﬂ@lrﬁdthej éé@?ﬂ? ﬂEarleid voice

e-'ste vol ce_communi Ca

congeting ginlo bR t ﬂ&mugmﬂeis nsttpytieds fo thedfissh adapdivgofiléer 163 from the

adaﬁmﬂﬁhﬁﬁﬁl QiR aGaT1e the dififil & QitpirRd ko m&s:e@&ﬂisada@uwﬁlter 173
SH02. W]ﬁ%lgt herﬂsgdgrrent i's rrade in the step S501

ﬁ°4WHé€#WﬁW%QW%€ ation ending 30 conditions are
not Thelopeitatien of the tvioice woimmenndcation appahtin® thua ppastalkcted,as previously

. n .
el SR TRl O SR PRSP gl s
madgebythencohh suppressepgl mepes k3 on aek they eor mwd rvoing deospavikieation ending
conifiohd/ Q&' faeiaeh i8S voike '&Qltnn’;ulﬁf‘caﬁbxg ?j%aratll@f@f eRImp1Bn whether or

ear-end S|gnal_|s eqg ual .to or sia
not e@é?%‘ﬁ‘é‘“?%@@?ﬁﬂi‘r&mls &y wymed; oif @ gisp SSBbY) meeﬂw&gment is
madeliglghe Blep iIS30Makie the vbibe coinainidation Eﬁtﬁhg chelitionsCae fulfilled in the

. b - end
voigOMMAL SR ey, OGRS sIRPSER s, B <0 eraieqido stop the

0peslltigna>lf sippredsingothe tebleo p@rmpenentiof ihgehr-entdheggtle pW3B020n the other

ot S e R X MRS, G0 S g i
are B@ a‘fll the vpige r?@fn@’tf’éﬁai@ﬂ aﬁﬁﬁfﬁ@éﬁhe siee 9{5&& rEpepeds to the step

Sso3peaker and t he near-end speaker on the basis of the

sig vel .of the n | , .the . step S502

o1 o Phen B Gudefrent #opAS e e NSt thrgimich Sramigeion ending
condnuonha'esmeﬁllﬁﬁﬁﬂmt thatvoich eommunécatommapyaratas, i tha judgmebt is made by

- the %El?(; uéﬁ;prcf ne ﬁl@aﬁshf% G REA, F‘B? @.'6 rtheapglcé g:%{nﬂﬁ@{ gﬁ{)&i is started

.l'

€ curren par ame er Va
betww@ tb@ farend sp@ﬂkarémubthémeam@dmeﬂkemw judging ahethenor not the signal

Ieveff bﬁﬁh@ n@hr- éﬂﬂ%léiﬁl‘ﬁ'ﬁﬂgal td BE smEWr e a RR& &R ﬁﬁ@s‘ﬂotdh@vel (in step

and second conpl enentary sections 32 and
8503@ Nhé & RAmeReTsomate Tofhg Hep Ga02 She thar e effmmumcatwn is
starbed |bldﬁvdéﬁfﬂﬁaiiiae—éntbypdahﬁ @drtheﬁéarleﬁﬂ lspcaﬁext @cihe hgsiklBf the signal level

of e near e'ﬁrsie alt % S eur$§%ﬁr\é%elg %%o ePI%punWhe:lliS%n ﬁlaé/ other hand,

[S] rea o)
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10 resister, or other converter for converting the

current angle of the hinge 31 to an electric signal.

Addi tionally, the paraneter value indicative of the
rel.ative |location of either the first near-end voice
converting unit 121 or the second near-end voice

converting unit 122 wth respect to the far-end

signal converting unit 112 may be detected in a

di sconti nuous manner by the current value detecting

the ymigmei8 is. méder inghaneh S502 itet ther vadeet conahueicaleings mongfartdl between

the ¥H.dnd ﬁ V\%l‘é(%)ﬁle :n%ﬁ]éﬁﬁ%emer AndRd B&Ld SHAne E%Hﬁ%vefl Qf the near-end

et ect USIni IS I N an
SIgnahthe&% 302 progeads torie steRiSS03) val ues of the first and

secofted ithd ﬁfdgﬁﬂﬁf fid flaBOLS the sRP smp@at tﬁée{fr().'tﬁ commumcatlon is
ve 11 ers

out putt ed t seco
et Preed serkoery e DERTSRCtgh L ek BRamE value is
detambh}d tlnmcﬁnreait wahleudetebeing rumitni 31gasiai dusred B dtatenaf thd hoosing. The

cur{)eﬁ? ?lﬁ%é bgt}»vr%é% %l{%eﬁﬁ%ﬂéﬂ(ﬁ{e%cgncf gﬂ %ﬁ?tg%sf\é?&ﬁé%f g&deg ﬁdcalculated
on @GaYis of reccusioniparimetpt yalug faiedted by therfurent vaed drsccting unit 131

HeEHR! WBefdh 9alPidetel e Lfit QB? rlﬁ&}e ge tréhlf%&ﬁ Q\S*ta fotars| GRBMer, variable
related to the current ang

u
Tesigigh (OO PV TET dPF é‘éflvleﬁu‘&st%@ é:Hﬂ'F‘ét @gg‘?]af the Ripge 3hdo an electric
sigdall. r SAd(ﬁd@zﬁH[lyV thef pdrﬁxﬁéteﬂ. 6due Whditative e tﬁd: ﬁ'ﬁhﬁﬁibﬁiﬂmﬁof either the

- st iiap e PrOfFORuRH o8 o IhEhoPal dfd i conwergng puic 122

w1t11 Bekpect to ¢k tarsadtsegnah eomeging Ismgm m$ heedme;omkjmfa discontinuous
[

masRf by ihSbuckdh pfib d6RliRe G 33T Medidldlle, I e%}"*'ﬂ“ﬂt ot Ve detecting

uni kg en Perreriared iy edetersips istemang f@diemtlaem%%r hogging is in an

opeﬁlsfagorlﬁqeigsb@g@{agt storing sectl on 164, V\,hl | e the

I):qresltfrqel Pé Ay g’g‘f ‘{Ef[ gﬁt illlfS?gﬁE o8 o?lﬁtréra]tese grents to egd respectively

outputefifto diedivbtsarsit secadl adapmheﬁlﬁers 363 axulel 13 are eespectively degermined by

e BN el U80Sl Ut 2091t B65L e coren
pargpeien yadie d@@@tqﬂdwahe @W‘ffm‘étvh]@@l defectingioyt Bdrilesien 554
et hage-spéRfite, SRt Lﬁﬁi@]jvalﬁ@ﬂ‘et&%ﬁﬂiﬁg uinfti 1l6' 34 oﬁ’éi‘ﬁtbl& to output a

[ uni'it 171 | er at out an an "
sigref beia&f% fouP@eiien: anifot BsioBmioe Sigr 8 RS ﬁﬂgle gignal’) to
the fifwe adqrivn ﬁltaﬂaﬂi iwdgle the fitseadapfise fitdar 163 ish;@e&&ﬁan @eceive the filter
coe%% e?n% 'ﬁ’o?n Jﬁt 107&}? en o%&%tse g%%rf |1§2 Ce' %pton?e 1o kﬂ gt[gle signal

coe ICIe
recedeask from the4fivsh lmeeb@aige dettrmhenangitelﬁsh grlrblre ribe eﬁlt,ee cboefficients

resﬂeE%lﬁ@elﬁﬁ@ t%eﬁl‘énﬂeﬂé%ﬁﬁlﬂéd YRHHE 8t 6L @1[0%(119[1 lé@binctljlﬁ the first

coefficients respéctivel related to

coeffw&% F‘@&@S é?‘iﬁ%e’cﬁ“aWQFleéhenﬁVt peptive fillgr 163 8@y z!i’ﬁ@@eﬁaFPd to select

onetﬂlﬁ%:r %Mﬁﬂﬁn@fi@ﬁfdﬁd@?ﬁe ﬁ&elséld?gﬁdi@l@ ﬁt@fddqﬁ the/ ﬂﬁ;t whiffi€ient storing
eco aaplve | t.er e.operated.t

scoll LEF GOl HRHF BEAC sl PETA) SFFEER SIPAGTG S, HaH Ffipe fetermining

umtclﬂfaﬁldcheelntespcﬂammadeﬂmd bha:hmndltmelfrheuhbémt storing

FECOPls 408 ;D DRSS 75, i o

outpyi it agla siged pelatad f@n m@pﬁem arlovhte kavipgnio) hagpcond adaptive
filte? B8 o%ﬂe ale\/!eeand R@aptivk tilRE 178l Eerbd it eecfewesale HMr coefficient

cond t coeffjcients are respective
from dhecieri s cffiFiori dtorg setign T4 L BREORAIY i byl sigpal eceived from
the dedodtininhiahgalugi degeriidingnahitl¥21. 1 Herblethet filper Sefikieritheespectively
relald o nﬁlrgfelﬂg}gzéﬁed b qgs }ﬁ%g b%y Sl%ﬁh oiqvgaﬂﬁez% {h%t e%grgi coefficient

Second &= end voi ce vert 'ng uni
and converted to the first and second near- end signal s
(in step S505). Each of th%fl rst and second near-end

signals converted by the fi rgt and second
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10 . near-end voice converting units 121 and 122 is
converted to a digital signal by an
anal ogue-to-digital converter (not shown). Here, each
of the first and second near-end signals nmay be
processed as an anal ogue signal in the step S506 and
subsequent steps. In general, the voice comrunication
apparatus is partially constituted by a m croconputer
or a digital signal processor (DSP) to execute an
storaghec8 o ﬂﬂélas’duhgh@sangnchndapmse fittepETX mayrb¢ bperatpé tasalam one filter
coefﬁhérﬁ o?ﬁ ﬁﬂoﬁ%@ ?éfﬁc:’h i t@fl?)%%d(sjﬁlecﬂé §%E£§f%f§%i%r\1/tgs%lg section

econ near

1740rethg hagis o the anigh‘3 &lglﬁ% reggtvad Aronk threoﬂepwli intjiak velps detegpining unit
1710ndttheintdrpSThtidNE e B8 OPthBeaveRthnal GBAbLEs. | S

SV ity e R A SRS Fih i Foiond T Gapficgpis g respectively

detdrinisdd Wy thesferspad seead ixihl siahrRadeterthiighg uakd IG)L/ afih¢7PirDthe step

850910 'ﬁi{&ﬁ rn%% en?{ goau%gog el%g’que 2691(:{1 %qu% t q‘& Ji | n eggag end voice

secon r en SI gha
conv%ng\umts Ehngnsk 123 amchcmvvﬁteﬁe@ therfiest findh pasondhngaregd Slgnals (in step

S505§S P8Lhi (fethl Eﬁrbtoﬁﬁi se8id) n&dr-dnll ‘%‘.ﬁflaﬂsS LorRARHed 86 A first and second

near-end signals divided into frames 1Is
neatgifl, ¢RiGear? emﬂéca@ésea hangd H%d%éi%\/’er%‘nﬁ% @ digital signal by an
anakgad- ytsdgnal'r benvierteq R0 GHowio) aiHeré Nédcl Sofsthe dirstshal t&ond near-end

sig Y B PPetse s 0 Rus YERL 5% B on s DB SRk preps.
nearIn egahesilgit voize beor@Bunicatigiapparakus oist peetifllyr condituted by a
mcﬁﬁ%lﬁ'%gfer lor aqﬁ% i EhY néﬁwxb%ek&ﬁ (ﬁg!l’ Yo {:1 1Bt SAURho & ﬁr&‘?ﬂng program

er each rames | e near - end gna
toPﬁéb%%ﬂpﬁﬁﬁﬁﬁpﬂﬂé@wﬁﬁwﬁﬁ@ﬁﬁﬁﬁS@%§T§Eéﬁﬁ§r i s processed
l N THagirkt SAULESH arBdd) :S?Hl@d Z%H bYaRé AﬁD@oﬁ*&@!&ﬁ bre processed

ip8 bt th do Okt s miael e NSt A Bpohid eacioq ienals i

dlscdﬁb]a}pre@asmdcas alix6e dmﬂnaineama])mssﬁ ecadipliraratenfithei AyPa¢onverter. If

eaclfgf ik girgt' aég g%(ioﬁd:n?fr e?ﬁiesﬁ)%?ﬁ ﬁhﬁcfﬁ}aﬁﬁe'@ éﬁn@&x‘?&%f’esﬁ%cessed n

eqsﬁrtfd'ed@mmn eachyef die ﬁr%eanéf sepmd earindnaignale digidzegny the A/D

con®@ed s 9RGAdOMicl BR/mES h@ﬁﬂ?{resb@at%v%%eﬁ%@@f fideh 9 tihé ?J!E‘élta!ﬁd second
er re s

he first  adaptive, fi |f|c
neat Tﬂé"t Herade dbids thidraes; 1 seduantipfly PESREss X %q%ncy domain
analysignaThel &k qyense dbinain ahalysisan @h@’&inypremsahg ttm’ld"ﬁﬂ efcho fuppression

in B BB PR b RSP O bl i el s o o
transrhétedtte hestan8ndrepeakas is delhyadewiith pheadebayf tirge eqrmirm thegietind of each
of tﬁé‘ﬁaﬂ@i ffyché 'ngﬁ' cnfl Lé?énaf & B CarsHii A R mw&ténﬁlsﬁeﬁer fsSrocessed in

[ing rate of  the AID converter 23
ﬁwiﬁﬂﬂ%ﬁh@@%ﬁﬂof the first filter coefficient to the

sec ;Ifhd fﬁﬁ&feaﬁflﬁi Si dignﬁjlteﬂlnzl ﬂieesdep 85031%€ defag@] SEh% pr§detcnmned
erfo e i v
detiime by Efe rneéhﬁlﬂiﬁla??iﬂalag|ss 7 166 bitd Bt acPingnd signat
digitibel methe lsul:prﬁﬁﬂs_ ig ndaptiyelyi pyoadssaid@p ticp 8506 pr dt ssrefdrabje that the
pre&etb‘?nﬁx&/ergz eb@g 'Equ' N o fg Jé%tﬁrnof:%n d &gﬁﬁe?a%f ? c%?)?ﬁl“slst Qﬁgl to the
coeffistent dneip B! rhErs aglﬁmvedﬁmremcgwe@t sserficeli the ipredetermined
delayQahe 8 %esélﬁﬂﬂadeafj@d@éigﬁaél"cﬁl ?"B%cﬁ(;r? P66>r0Guan¢ éqﬁﬁ to half of a tap

Second near,- end daptively processed by t
lengfh p t1?] g&%ﬁf]i‘wefﬁ’ie?é‘??’ 163 in the step S506 is then
cal dwisapreterale tiee (e lfiost earpaheighals digitided dutthel tstepn§505 may be

dela?r%c? tbéroz{] b{lﬁg gﬂe@no% %piths§197h6‘1a}-[ fhe S'e%ﬁ‘eﬁ' tol tﬂgllﬁ%ﬁay lﬁEple of the
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10 difference cal cul ated by the echo conmponent signa

outputting section 165 in the step S507 is fed back

to the first adaptive filter 163. The first adaptive

filter 163 is then operated to adaptively process the

second near-end signal to mnimze the absol ute val ue

of the signal difference between the first near-end

signal delayed in the step S506 and the second

near-end signal adaptively processed by the first
san&xlﬁagtrms)ffﬂw $eD chBgerian 238e The poﬁﬁ:@tﬂlonlﬁ t]ih dirfti filgtr coefficient to

 the @&%ﬁa%@ 3&5@43} &idzga gfﬁm sftp! €8 éb‘hsﬁéﬁ Bofia | gﬁhﬂﬁ}swzqmve filter

Jnear - end signal delay section 176, vvh| | e the signal
OUt PEHched dRyfirst RearRah Qi gaaNMINRAtn ThDtad SSO6 A thleRBcond near-end

siedp sllyfﬂrpfcéfeadd%%&ﬁ? EpNacaET 163 1 e afs taen recsived

by theaichd h:em}pbm:hetsgnmi oetputtiag ayctionnie50f Thbaignakdigictdnce between the

ﬁrspﬁ e%ﬁds eé’{agp c?cﬁ l'laﬁl Sﬁ% §§@60 %c? ﬁlhes gg&?:nséero tdhiq%nal adaptively
proqeﬁsed M’)rﬂ@ %é@ﬂmtwalfilger 16Rdn ﬁh@d@?éﬁ%nedh@@mﬂatwby the echo
conﬁfon&ﬁ%i Sﬂl‘PE’tﬁnQ SéhinR N85 $in3Ra Sﬁﬁb ayTiﬁaeéi%'rlaP ﬁld4c7aﬁvé f the signal

rou If of atap le he seco
diffgren ?%@ﬁ‘l% $ Py thejeeho CP?*PPgeD;SrS% %‘%P'émf'& 8§CUOR 465 R é‘%e step S507

is fedbackapdhstign adialﬁlvg tfillﬂeﬂ £6B.1 nTHefﬁrsﬁﬁcEnpuﬁ’éﬂﬁeﬂ To3die |thgtesperated to
scpfyesfpRicenThe FERBO St S F niin LB 8kie uleifshe signa
differsnese rbt@\reelzahe ﬁlfbtenwmdl a;gnab rde@fyedha the ré¢p 8506 and the second

neafOff & {1 g&;ﬂ ugelggk&eés%a ¥he £ %da%ﬁde ﬁ%t&”ﬂis ]ﬂgg &7 §5b6.

Int Irst a tive
filtie 3ne ap=gidhsigpal ldlf%nﬁdr@tth“h%ﬂ? S0 delpyed Wérma&gre%eteﬂmned
delquﬂxB ®ythe PevehBitheanand ki alcgml seB6GP1 76/ Sibile tRE @%g&ls@ﬂputted by

the ¢t SPmBGPL gl Pt g rgacm&uf%ﬁtst B EaS bR SR e second

- adajfines BliteyridB (oh téEe8E0Be et pederalilh ¢hdt ithespredtenminettidelay time of the

seve?ﬂtg D3k %ﬁl ﬁ%ﬁ?ldkﬁa Q(f'tl Ve}ﬁ’t ﬁpeé]gép% %@ q:o%{i’ﬁm?x?‘fe%gﬂl of the second

ear-en
adaat@@ptﬁﬂ% 178§ | Mgre 1sp@c1ﬁﬁa1bh gn@pd@amanqxb delagntime of the seventh

neaf @& bﬁ'gﬁﬁle(ﬁlagb’ sdcfi8n 1k ridl rﬂ&%hﬂ)ju bhid1 90 IRET 604 ta]p7ﬁnéﬂhnof the second

step The signal ference cal cul ated by t

ada]i’tﬂfer%lte&}?gut ting section 175 in the step S509 is f ed
bacHlt is@réfambleahainte ﬁftapéar\mdfstgnhbdhgftﬁad inlthe steiprSH06 is delayed by

a blﬂfie?%én\{gr fv{nlﬂ{ file d]eﬁ/ ﬁrﬁe te&t%(; to (ﬂpee aq rﬁlﬁn?ﬂa}&ttﬁ? gArXplmg rate of

ocess he secon near O mntm ze
the a%blcgtl@rﬁ@alzjé ofThe 3®nvdlgtign gniailhe diifsf dillenceelfiglenultattbeg second

nea1l Eh(f é?gna'i H%%z%&%?ﬂle-g% %egrf@ erfrRRH %? bhel st Qfapﬁjé@ﬂlt @I_g;

hen o suppressed  near-end 41 sig

t o tEﬁé PBFheéﬁf&F negEssibyisral fe @cbms‘é@ Giep 548 1nd the sngnal adaptively
procfelsie‘ﬁlt ﬂfé saaﬁ@mia fivd AlterCPE¥ fnl G & ssn‘s is NBerf fetSivedBYl the third

I t 163 t
O“tR‘ﬁtiI?%n%F&E SR05 Tt %@Cgiggw%h%iﬁ# PRI elayed in
the 48 8508 andh ¢hehsecomd nm{entl cignpbadaptiedy lpradesied ebyf the sécomdchdaptive
filte? g%rlﬂ thé %tteﬂses‘rﬁgqgglgeﬁ' &géuia}gci &L{ﬁ% %@é@%n@ﬁ&%}{]#S (in step
SSOa}ast@w $lan%1 Hifferenge crqulpted by theHbird fuiputiing westiopddh ofthe step
5509 h@ féd badk BNthe SBERRACadaplivE€FilEOeTS.1 CTIRMiSt aaaptuhe ek SJ1*73 is then

second . adaptive filters 163 and 173 js u ﬁjﬂé

OPc Q4 Bptg’g&ylprogwg fhe shondhaeasend Figaaldg mippmize ﬁ]‘? ¢ “Fenvalue of
the $ipweal Slifégperict taicslated ih e 90g08809ve, each of the first and

f. t fi

S5 bt o846 808 $588 b gl A S50R oren

step S511.
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10 The foll ow ng description will be then directed to,

as an exanple, a judging nethod of the adaptive

controlling unit 181. Wen the judgnment is nmade that

t he power value of the near-end signal exceeds a

first threshold level, and that the cross-correl ation

between the far-end signal and the near-end siga

out putted by the second near-end voice converting unit

122 exceeds a predeterm ned threshold | evel, the
siggalithgthee fiir-eind speeadter ¢ilnstep SER0) ar - end signal 15 exceeds

Jt hg EAeR o ﬁl%%l‘& (fgﬁ %%cotnﬁ\vfﬁ&r Qi (())F %rﬁrpaa?ﬁ seéolﬁﬁ adaé%tgre filters

e nt ower va
163sangrila7l3 ig @eéat%ﬁt@%b@Mgmegb@dn@ﬂq b tél@rﬂéantmeeqwtroﬂmdlmt 181 on

whétﬁ@t ortllitﬁ to Apdele dahud RE drieadie oo dilet G@éﬁi@l‘éﬁi@ Udtt @€ first and
ond near-end voi ce_converting unit

BV, iters 163 ang d2h 6P Fnayal )t faep i %t%ﬁatfe 511 is in
the talﬁﬁttmzttive aghr ofo il fitst edceopah éiillbr coéffichetsnefatheefitkt and second

adaﬁ%\%”ﬁterﬁéﬁi B9 1 2808 e 102 "B 58! | Wi ot HSEER pend. the
answipieinites step SHois in thewegative, eaxblof die ﬁllséalfdl ﬂegandefﬁebrgedﬁmsbnts of the
firs dl‘ﬂdts%ondca‘ag[gtf\}e%l%?st 3ndt8 if hSt\iﬁJd%Q i fhie Q¥ S%(ifpt | ve

ters 16 er or not he

maxi hgieleing descripfan w&ﬂl be %@P@é@ct&é £9. &F &R wa@twéﬁng method
of thd @daph&é c@tﬁﬁblﬁlhgﬂﬁ't 18nd When tliheﬁﬁgﬂﬁﬂ’c i§ |11@ﬂl3 tl@dﬂtlwbé@& value of

the E%I?E §8§ glgg o 4 d ar 3 Qﬂ@aﬁq]ﬁ ?%Vfﬂ alég% crosg§orre ation between the
ﬁmﬁ‘hlgnabaadl thj: nemhmc] sughl weiputtad Py ithe staoiel tdaabnd heice converting unit

122%@(%66%@% ﬁﬁ:@éﬂ dﬁé&fﬁa‘fc{iﬁ?@ﬁ%ﬂ‘&é jnd Iﬁ' ?H@h M&‘? hd ﬂ? gnd signal

ment” 1's nma € near-en

excqug rfm negrandutigead bWhepeon éle% ﬁ’éheﬁ é’é’ﬂdaeﬂi'ﬁ jydgreent is made that the
powes rcrmetdfrme Hérlend %?gnﬁkmcfﬁ)t teR€eellid Scohdd ﬂﬁ@éﬁeiddlekrav 8hd that the

and t hat ue of . the far- e d SI .exceeds
powiih ety tt b FFHofen phipufod b T Feobd e pice paertng unie
122jenckgde a thirdirdskolddeie], ithajudpmentie atade ikt ﬂ’legmai—elﬁkﬂﬁezd&)mponent
of tlﬁeﬂl?eaff afa glﬂ'galséxgge%:s tl?el?f 1%] siéﬁ% J %M uH aé}; Qeaﬁﬁde by the

val ue gnal not
adaptive contrpllmgtumtewﬂ cﬂndwlueéh@ or n@htp m@te ctaqb Oﬁ dwefirsy anid gecond filter

coef?i‘cwrn&eofntﬁ@&"'rﬁrbﬂd%b&ﬂﬁl ad9 j’ﬁ\@ﬁft&g %gy ah1975% q{i@gmg whether or not
near - en Hs_/l}?!%cz Lﬁonvert [ ng unit exceed t he f Ou_r

the mpazdaRRy, e pehifg FIIOS%O%%@W Pefieeh dhg fvend signal and the
near@&RL Btgﬁbd?@ﬂﬁd&cﬁg)yoﬂhe @ecabﬁt? fnaﬁadilﬁl V@'i;:@ Q:Ehfe?hilg R@itUD23 exceeds a
1, .t LI I{ter coefficient of the first
IE“%%%BPF@EmFﬁF@iFVi 3 can be updated when the 35
j uddwidiionaly, ntidejutpaentt ray neamasiedthet giealfarecndesignalt breceeds the
nead-&d ﬁgﬁjaé%lgéﬁa{he E%ﬁeﬂte@qﬁ Otﬁﬁpﬁlef eryaftfe $1hﬁle near-end signal

near Vol ce onent O e near-end si

outpugted ki thepepgnd prar-end ¥eice eripyerting umt ¥22) QXéWdi%F fanst ﬂaﬁ%shold level,
andbmltﬁe péwérhaluensiahe @a:fdna%ignfal Ei&&dscl@léfséct(ﬁl'ﬁﬂltesho-m €evel. On the

ot BB N HR S 16 RGP facqhy g fac-end signal

‘whenahp mrrtent ashadeathedthb potviee vilue of tledfapend eighall dees ndba8xceed the

thir cg ésﬂgldqgfk? a%tﬁfﬂ?ﬁ %’Vférl 4 ou?% é%hggmgﬁaﬁtom%ﬂtte%ﬁgthe second
121 caspedsibe fombohtssbaddboRbnt i gnal

OUt Rt s§§i3frb19rihé-§§)ve %nhhﬁe@&ﬂb?ﬁudﬁ% Ghe éﬁﬁuﬁ&ﬁﬁgllmg unit

lter coefficjent he second ptive fil
ISICQW figse 156 &%féc’syt PE éheagé%ﬁd@%“%ﬁ%t‘?foiﬂ e R ypdpisd when the
judgidieai 1sfjlhaidhtldﬁtgl1€ﬁéar4e§d sigﬂdleexbbﬁs thé”&r—feﬁd sighal. S[\hfgrleids to the fact
eeds _the. near-end.si.gn . s to ¢t C )
that E T Rnt 5ic8 SREipeRie i W hear st RisnfPE st ety € st adaptive
esti mated by the second adaptive filter 173 on the
basi s of the updated 42
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10 second filter coefficient. The echo conmponent of
the near-end signal is then suppressed in response to
the echo conponent estinmated by the second adaptive
filter 173 by the third outputting section 175.
Accordingly, the signal is outputted as a near-end
sound conponent signal to be transmtted to the
far-end speaker by the third outputting section 175.
Here, each of the first filter coefficient of the
filtdril63 tonahta’p)atsmvcd" tﬁe hpdated1fi3t ket cobffickac orithefrielat-end d&ice component

of &19? Eﬂ' gﬁtﬁ 91%}1 gn ?Iﬁ %gﬁ%?gr% p\ﬁﬁsg ltA ﬁfer %%nga%ti(%ecomponcnt

estlwa@ﬁldsbsbmetﬁorét @cbnuwwfllt@:nbﬁa by klmmhommy@aery@mlahgu@@wng section
165X Wb the @lgﬁmg outpd@RY ik Iah asliRAtelBIChO %ﬁ?ﬁ%&ﬁ Qignal by the

first recursive |l east squares (FRLS) nethod

echp GoRgRERFNE $1804] QUIPUHIRES TP her or not the voi ce
c ominihe athed hands thmﬁ@id?ﬁle& doeffivkeanof the sewad adaslive filter 173 can

be GRERAH BOfadaTe pHaFte 3O AL kith MedlbiBacnts el il the faren
signgi exdeeds thegreamenil swén dThigdgads\te the facethst heFchngompgnent of the
neaf §n&‘ Eigﬁ’él q¢ egﬁnﬁtg@ b qﬂ@EéCY)ﬁd %Qﬁﬁt{v%l f{ilke? 917 'Unt fhl]: $hsis bf i€ updated

gnent 1's_nade he voi ce

.°eafi‘lp%9ﬁt i sThs« ‘P é?’@HOIEfé'E RERS Ixeﬂlée%sagnaé ggthen suppressed in
respop&aketheaittlo tbmpbadnt %@tﬁnaﬁ:ﬂﬂ@k&é sebdid &daptiveSBker 173 by the third

ours r°°eeds S 78 R el e B b Y s

conrp@nerﬂcrgnhbtbew thatmaed t¢ the facend sprakes bg dhecthird wdtp@&irtgeection 175.
Her%a%gﬁ r&ﬁ (RPERK Biter LMHGLERS %E’% fir Cﬁ? ra@c&ﬁﬁ’g il Igy Gnd ttlﬁepsracond filter

oeratlonlsre orne

coefficigns ofs@l@ gcmdség@weﬂt@r sl,t 3 B@Yé@@@d&fﬁ@l bs@umadew@ve controlling unit
181541 BHeeBhsisofl B doRP&RIoAHIly RREWAlh&Red \WaNad he éx@ﬂigﬂ@&h learning

ideriefaghme g aa%&e%#&%%%a PSR (LD G peaker
t he Thier tdghiehtt & tenefdadei @ntwiethet her hotr dfe adiept con@muiiBation is

con@ilét&%c{aﬂetavg%hﬁhg ngéroé’naqspé:{i(e} Qr?d {hterfgtl %ﬁ%ggiﬂeg hﬁ g{eﬁ§535 51961’ each of

SSOC urre
the figst anéspcond filter eqsfiic@ents phtherfirstemd\sgrons aflepéva Blderby 68 laad 173 is

upd&idll b§ Me MBbiG AR@AHNGitH1ln Wlstep §511L NEGVRIDGE jRAMhnt is made

the Second filter coéffi CI ent of t'he second ad ptlve

that;the vajce LOTIRUNICHIGR dY) coPlefadebelweghire Asat s freaker and the far-end

spedkenIthdges 8612 Procdeti t theaGSPSHE3.i OWhied, tda thb ethet haml)tthe judgment
curren det ect ed

. angl.e.rel ated to the r ue
is uf08 e i, PES ey i St e PRpIGHEE b5 eYE b PLEF L der ana
the &rfepd tspeakér, thvestopSSE2 progeadsitc dd ssep S athesopecasmnds mepeatedly
t ' Wyl
perfblinddif hehedh SABABRSFED TEL bSR30 Wo0s BKERGGRA i popcated
operafpnt o 24(f). Here, each of FIGS 24(a) to 24(c) is a

gr apthénhmai ngnhém i ke ¢ thé gﬁi%]lg coﬁﬁﬁdglh)dahﬁﬂ &@SOIﬁpleted between
e.lar-en ea

ok d
the B bk paL B TP ciProbeche ST SR e Bt adapive

filted 163 & stomd in dre filsneefficient arormugtsectidor biw mrvesdcmtxoandth the current
ang%llrgg.%g ﬁ@@ tc!ﬁ?refllgéarﬁ‘ﬁ&eﬁfdlg@&ét%ﬁgfﬁfglﬁel cur g%maﬁueltfe%ecngg unit 131.
On dgtodhar vhe secapd ﬁttﬁbcoeﬁﬁsp@ﬁﬁ gheprecend @daytl‘gfnﬁltelt B73pié stored in

the §erc§1'ﬂi5 E@&Eﬁ&lttsﬂ)rfﬂ%%e&ﬁfn %Eﬁﬁﬁ%ﬁn WAtH Be E@ﬁ‘éﬁ ahgletrgﬁted to the
far-end voice, conv, no dlstortlon

currpRtpagmeier yaiipdlefested ?qycsh% @%enf Yplue defeetng it 3|1n this
cas@het bffectarofert woicze comaginikaton r gpatane fadtordidg to the third
nal nverti uni.t_ 1 i e osed
erat DR of A% et onl bl o A ot BB BER hERRRRGL PR 4368 s
each of the first and second
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10 near-end voice converting units 121 and 122. The
received far-end voice and the near-end sound are
coll ectively converted to the near-end signal to be
transmtted to the far-end speaker. As shown in FIG
24(a), the quality of the near-end signal to be
transmtted to the far-end speaker is deteriorated by
the echo conponent under the condtion that the echo
15 conponent of the near-end signal is not negligible
24 Gured 24(fn demaacts ohFlGS. R4(Hao 2dar) ieadrapbisbewingheneartend signal
ouq?ﬁtehrﬁg 'gfg?lE\I I%q)% tﬁin?rﬂﬁ{ed t& Iﬂ% fg% éﬁtp gpe'a]?er@n g{sﬁ?ﬁhﬁg % f38end voice

ear -end si

conyerigels with megdistgrttane of &ﬂeﬁiﬁdc@b’éékfb ffOGhﬂT@rfat pred signalt othe far-end

sigihd8énveRfhg @§th@2component  of the near - end si gnal |s
echo cancel |l er on

by th
basi 82?2% olscBngiaht 1 eains i MCAGE S1PRK PEIEREH will no. echo
suppetdion as Asignial to be tramsedittbd contfel far-e2D spbdkdr) in refponee bothe far-end
vl GOURRREH v J8I0RRY: S oS Rlny 60 BERSHEILELEDLEY  In i

suppressed con i c 0 cancell’er
cas@ 4liefarend soige afp;hlvsﬁ i thetfhreenderignad penveitingainioliZps seregimposed

as aecho ebiHPGHent Sh BR nehdt tﬁ{(‘iss'&ﬂl& &flbd QorlvBRed B e RADFURERKEAN second

under the condtion that the echo conponent of the
neap;gh} YQIfRicQvgHEe ynits 44hpndd22d '5%6 1efvesbiaggnd voice and the near-end
soufid Al bolttivelf cdppatc 1S tRCEQF-GhAGignal tBe tthink@it®d to the far-end
Seﬁgpodinent of the present invention. As will be seen
P°4¥6m FI G 24(c), the echo conponent of the near-end

si gred shoam ibFIGuR4(p); iten glality oﬁ preagsedidyighdido beitmmsmitted to the
far-%%{k&%' :B:@& % Uhe %%ﬁ&’ Snén? uéﬁ@r i Jog.dta%l that the echo

Iment o sent |nven I on.
conpepept qfdhgzpeaﬁr)enrlsﬂalab isapt neglgiblegsmHb nh@@ﬁp@wan §YighHe near-end

voidopiohet o thePneal bl ﬁ%nilo PG, t2r4@5)51§7}a b8 sg@wh‘@Qhe near-end signal
ar-ena .vol

o eI g e rBRLRE) 1 B o Pk dipiF the condion that the
echc oompordead of themethend dgnad MS@pgawdd byHh&. cogvimtipnalecho canceller on
the %ﬁé’ Bt %Kle%d%gnﬁ&%l ﬁla%ﬁ{mg @(genl?ﬂ“ggtﬁL &?&B&it tﬁ? t&éﬂc}tﬁb EE%P from FIG.

pressi on as ransm

24(&)artheeﬁ@105g§mhent AE the n¢ar@ed§@al taobe Fsu@memlc/dgupprqs&ed by the

Conﬁﬁﬁﬁmgﬂgh§bgﬁgﬂm48 outputted wth the relatively
3& echo conponent, FJ G 24(e) is,a graph show ng
nea heving

Gndd st ghal erapft shey tFEeb siehplp el as @581&%81 to be
trang@mittednial thieofabend rspéleﬁkm tuhﬂei’ the tdidtibarthg&nthe sgphakesmponent of the
un the ondt| t the echo . conmponen .
“earﬁee‘hdd?gl% ?d’ﬁ’é‘?"s"r %OémBymF% o0 a&H@"é‘{ﬂ’ts a&ﬁ%’iﬁ"}egctﬁ jbe third
embpdioeit| efr thmr%dnt\mﬂﬂenb@ seAn erbrchd;e@lzﬂQm) FIGh@4@phthe echo

co@aﬁaﬁn%@t tHe@ helCerRRI 4l | Xwﬁ%ors%ﬁﬁé‘i‘&léiy” esé@ga%?(e'ﬂg: voice

O

nal to be transntted far-en

COHE’&)‘HWP @a&qrat@& pesording K qh@ phirdgmbodiment of ﬁ%apr@frsf@t invention.
con\msﬁ bPFRES. GJZII(EQ 6 236 hid @grapﬁ sﬁékaﬁtga:ﬂe h@arlelnﬂ%?ghayoutputted as a

t h
erph P b il %0 e GATR0 BECKST P apete e i farid voice converted
withn distartierg rdrwcﬁllmmlyecdm'drtﬁy ftohe tHeafar-endl signghalFIG. 24(d) is a graph

sho&ﬁ‘%\r%ﬁée ﬁ%ﬁr%ﬂd ojujqﬁn{ea ﬂ?@dj%otsg gss %ﬁ‘fsl' %ml?Yo lgchﬁansmltted

S ea ar-e

O conpone
to thg faggnd ﬁaeaker t rAesn‘éfﬂ:l be eepnt fsom%Gf aﬂ(dértae ngve@ldeaagnal 1s outputted

witle e R btiREE 1AF &mycg@b@ﬁﬁged by the conventi onal echo
cho _compon

can | er’. i's ns .that the nt, of

neaﬁéﬁ%ﬁ O I@ﬁaaraaq‘g Fing it eulisige N sy “@Woecho stippression
as ®pRaklero dannekmitesd sutie farftﬁﬂtdp)éa]&lﬂ rundss etk byndtiv@ that the echo
com%% f\:/n%r})fl Y %ear enla 151%5] ¢ |51|1pePrresscd by the conventional echo canceller. As
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10 FIG 24(f) is a graph show ng the near-end signa
outputted as a signal to be transmtted to the
far-end speaker under the condtion that the echo
conponent of the near-end signal is suppressed by the
voi ce conmuni cati on apparatus according to the third
enbodi nent of the present invention. As will be seen
fromFI G 24(f), the voice conmunication apparatus
according to the third enbodi nent of the present
will hoestn dronc dGoR4ED, ther échot tompumpptr ess be hmaréadlyosuppressed in the
neaf %ﬁ@gﬁgﬁﬂttog; t{‘fﬂl@ @t@&w[o a?l&u&ﬂ?ﬂeak el%?thtercgﬁ%ﬂtﬁ)ﬁﬁ E{%ﬁo canceller

en nor e mar ress
by éf‘@ﬁ@l &&&ﬁ%éﬂ@veaﬂoweecaeaaan%l@r & g@@lte t9 bacarly suppress the echo

contgoRBsNt Vﬁﬂmt Emif&%r fthé fRRed SRAAKS cohvreARBA distORion bfnonlinearly
echo canceller, ln recent

the conv
conypiieds DR T E0H GOBHPTg BTt MR 101§ SorndiBrvie rorsived by the
nearveid $peakqrtheesho eompanediooiithe ae-cap ezneal tolbittantmitied to the far-end

spelth chuld? oEAERCR oo iictDR} 1 BRORES A o Bh6fer 2Ophis means that
the ?@h%@nwnv@rﬂtf élaf: nar-endisignarie be fraesmitiesh(d the éarrﬁ}ad speaker cannot be

sufﬁéiﬁ\éfﬁ'&rtsﬁﬁes@é/d by the dOWNSHGRA SRS AERENNI t. The echo
nﬁﬁnent indicative of, the distorted far-end sound
can

b EAdb A pyeraplh shewugthp pephend: sighal Pyt atRosignal to be

tranSaitedl oethe fadens \speaket hmdactm condponahit ihedédhat ¢ontpadbnt of the
the, distorted fars can nore r

nea ) R 3o B0 mec B iRPu R G g ilfasgorains o the tird
embzdooenti oiy theo prasentt frivedtienbods rmrlﬂt bofseten efroRSFHE e34(f), the voice

con{rH&’rﬁbﬂfoh %E A Q&Rﬁ‘&ﬂl Bk Fo @ﬂl%ftth@ﬁl%gen? ﬁn@ﬂmn cannot
cancel From t ove eta escrl tio
peri ey SIS B PPRSPTPHRERY Of @éne nahiq niraspitied Qe far-end

spedk@€, Obifli iiGret Matkeglyt fippekse Tho @bliﬂe BémPonenh &f Ph€ w8Mtend signal to be

{ {
wens PRl 8F FERRY sl Betpun oy S BESRR B ToRE sol pageler
r el dtireeent lyearat there béve beernpapesdda wade eadeinvdrdiwigized mobile
phoﬂ@s' ta?a“atd&wﬁrlgﬁgt? g#)eaﬁg?%ﬁlﬂ? a?é P&lﬂqpséa %k PRy %é Eﬂ&eggs a voice

€ near-en
Outn%tuaﬁemtemmﬂm thugther, ghe fﬁéreﬂ@rsl%ﬁldtes@‘ew«bfr comyiprted agndistortion or

nontiRékl td’(‘ﬁvér'terdsﬁy M\*ﬁé&eﬁ'sbéﬁﬁr LBt OPEIRY 40 J&lﬁ%&ﬁ%dlcauvc of
the 3§t echo nt rel at ed

the curre
the FSfogieg A PN, FaBTO e svERaraed, By CBF esgmowianch gcho canceller.
Howsviet, the tého espmaient mdidaﬁve batheadistoged) f@tend aousd tamghore reliably

sup]gi'g s%d b% 'El?et ﬁg&g gééi%lﬁl gﬁ%neaﬂcg n%%:]aglﬁfrdu%et?ﬁfévﬁxgg errébﬁglment of the
presgn@nmmmahm cohpatisnn with theponvéntignaglechd oamceBeroper at i ve
t O F30in S HPTa88ve { Bfaif COREMIONENilff bd NendeRBlode et the voice

gnal, The voil ce comuni cati.on gggratus according t
COD%HH@H@HPP drearBYysiaRerdingrtorthe thind erpbadiment %@ﬁmr%%@nwﬁenuon can

ma.lﬂﬁjmttﬁleﬂld ﬁ@pﬁssm Sdhﬁﬁf:%‘ﬁ@m& gumbacr Bane Iaffééte@ by thé Q’Hﬁed relative
e varleF relative | tio

tocai ¥ SR GETRL B aer e W v BperClo B Py figal vering
unitf ard wagitais ihgrplkligorfitbe tlca:l@nd mighal tarket tramismitaidrto tefar-end speaker

by rgﬁ,%h'tﬁéf ¢4 f kb gdzg_ﬁﬁE f@{/ég FSZ(B ve La(tl&%we 410 g]t:é t11.‘1p(())|nent related

to the cusery é‘@léﬁ%ﬁ) tigmhiof the n%@ﬁdt\rw ¢QRVEItinat @nWﬁé regpgct to the
far-éldpﬁﬁlﬁhl@blﬁfertﬁ{g Hh€ tBélgRbhy ﬁdin@@ ﬁltepfs%%ﬁ{ré‘ﬁ) es‘tl?daké fbke second

filter coeff ci ent's Of, t i.rst |ve filter,
eche SOBARET 1% h e Tdetign {iRugiag ceian fyoperative to
suppirbss thelechercbmpahets of detreat-emisighaill.t | and t he second
I Ni tT‘hQ'VOYL%l goﬁmglﬁ}u%%%ﬂ“ E%a: # a{:%cﬁ getranhI Vt%lr'(;l cmbodiment of the
detérm ne, as a paraneter e aptlve sigha
processi ng, |n|t|al filter coefficients of the second
adaptive filter in responsg to the current paraneter
val ue detected by the curren? val ue detecting unit.
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10 The voi ce communi cation apparatus according to the

third enbodi nent of the present invention can

mai ntain its echo suppressing characteristic by

m nimzing the second suppressed near-end signal on

the basis of the | east squares estimation to converge

the disturbing sound signal estimating characteristic

of the disturbing sound signal estimating section to

t he optimum di sturbing sound signal estimating
preseinainaren tEmi tsitllmalnmmtsérmotsuppmssmg dfardcferistiosithanicbeing affected by

the %&I %ﬂ%ﬂ&v& é&iaﬂ&;ﬁl rc])iC &l?/ I%f —&va&géaéon%ﬂb? Lgl?ta\!\fltﬁ 2 SE ct t({ Hae far-end

transm ar - en reason
sighah serveetingownit. and eaiffapsthe gyalitycof chel near=a9dsignatl 1q b@trgnsmltted to

the Rr- eI Bk drMey Fdad 1R the TRQCRAH Al 'vlaIu%rd&éiﬁifﬂdgChlﬁf“iss opdative to

i ssued by the ad ive control uni t t
detegming, @s arPé%meé?{o‘%%@ ﬁg‘fPt‘é{ﬁ & Png‘?SS]é‘ﬁdmétF"é Hﬁﬁef C‘I"?thcwms of the
firseadiptiod filtteinfresphsd @ the lcmder& rﬁamﬂmdmrntameodetédmi votheurrent value

r. cordln . .
oS Rl B SPRRTAP vl aBSERN L S BBV 15 Blmine, s o
Parmﬁ:t@leof tbo Adantive rsggnahpmcqssilng isutzﬂl fidter capffi¢ients af thersgcond adaptive
filtet i RBporfse %’&Etchﬂgntgﬂ}imejf&%ald% dé%&ﬁrﬂystﬁé‘c%&l@ vA1l€ detecting unit.

posi tfon occupi ed t he second near-end voi ce
conVidiet Yaige @ﬁﬁnfnum OIPWB%‘-E“S acprdingoty theofirdcempedippent of the

pre&yit infrentioRcan dndie@lr € ethy @uﬁﬁe@ﬁfg\&afalc&ﬁsmmby nﬁﬁ&lﬂﬁg the second

| to,the  f t
SUPBGHEA OGP PE B8R B LB IS ety CHUAPp df obibree the
distnebamg Md\sagrxab estonatiangt ohagictﬂmsnc 0P the JibDIBTREAIN signal estimating

sectﬁ?rP t{? tﬁtﬁ@f} hurm &f tur 'ﬂ%ent s &hﬁr&tﬁ%ﬁlgrﬂ Q@ﬁ&t penod of

ere I S provi

tlmwﬁﬁmw@a@p.tb%queéﬁb af thepsangndepenab i IFﬁa'ifﬁtSHil'iﬁeq @éh@iaﬁ@nd speaker
by A BESHE %s‘&'ﬁaﬁ@ﬁcﬁmb sﬂrstcanme@diﬂpm Gvd ﬁﬁer@@@qua'i@me first and

n t he near ransm tt
seciHo RGeS dR arootd tHolE BEPhY s?%%@% U qmiie s of he
neawraid dghal ehdithefer-dmicagnabn of the m crophone unit with
res e i [.n it
?.ﬁéé‘il%l{e gir: h{e%nf P %@lﬁ%%d F&Bg&mferﬁ%nsm ?e c&ﬁuﬁgﬁdn praratus
accmérngetm thep present, msnmnmthqz Positian mpuplsd hy the Jistceear-end voice
COHG&PE? Qhi¢ 381 %rblésl%ﬁérﬂ?é 145 end QORI IcBhHing @il i’}fin%rﬂiﬁﬁbdlﬂwnh the

eren PO nt ; v0|ce utputtlng nmeans fo
é fdé‘? Sé?ﬂil v BFEED nYRiee CPRETHRE émftamendﬁowever the

positiof Nibupied GyQEe Iseout! trieAgerEodide Corivertipuiit 192 anay be close to the

d vo and. echo suppressi.pg.neans. for .
for- BB SoRUERE Ao oMes R g, U e ueilion, Sqstipipf by the first
neangalhwifa @nvegng upmd2kénd voi ce outputted by said voice
out putting neans, wherein said voice outputting neans

i ncludes a far-end si convertln uni t spaced apart
INDGSTREAT. DL ICATHATACOR I RRRSENT SROERY IO ned

f | r $h la@hosaaale@ Qithahé padadttifebntion, Ctﬁ&‘é% pmsrmed a ¥élée @fmunication
na

oppftafe P cCriain B SiBar L 08 CEERRIG 4F rypdss the echo
conq:paenetobf thp aedr-dridosigsditd beetaxmited (ooihntfamerddisgmeaker without being
affeg{eﬁ ?ttﬁé %&Pre%ﬁ%qgcagfoﬁtcﬂrfﬁg Hk&%wﬁt‘%tﬁ Qeng&n[Xqﬁé speaker

ed near-en

' umts mghamnta@mﬁieauslefwfﬁ cherteear- e@tmgnaé Fcke g@soviiediothniprgnd speaker.

di sposed at a predeterm ned position in spaced
relationship with said first
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near-end voi ce converting unit, and adapted to convert
said inputted near-end voice to a second near-end
signal, said echo suppressing neans includes a current
val ue detecting unit for detecting a current
paraneter value indicative of a current relative
| ocation of either said first near-end 20 voice
converting unit or said second near-end voice
converting unit with respect to said far-end signa
WHATIS GLAKMED IS: a first propagation time cal cul ating
unit for calculating a first propagation tine of said
far-end voice converted by said far-end signa
1. convereirngommupiceiéoreapparagisaprreptisdisieen sai d far-end

si gnAlousiaRhetihg AGeferthte Aol sai d first near-end voi ce
converti ng;a’ unirt on the basis of a first functi

n
be PRFFICYENTRE He; arwlgﬁ%& afarypaq yaicg dp 1??&(63? af%rsend signal;
25 ivrodaefﬂ@mﬂﬁmgd ¢S fabingumgng ag@hderid \Lo.tictc ﬁllid)gag ation |
tine efined as its endent. varl e seconda. .
| orsehiS bl hdahs IGREBPERNng 88 LB foncfiith By <G 50 inputing
meana fepnt aid Eanrdnd ivgitalouipotiedby sand)voionoutpuiting ntiags, avheesin
bet WeRno3@ St %ﬂﬁng ks Ql@ﬁde§9@éfteernh' al"@bﬂve S ﬂaaced apart

second near-e Ice converting asi s “of

from saidashegenca Mot owith a Pﬁ%lemmeéeferswhﬁ%n%ea .aﬂd ﬁgﬁﬁ%%ﬁmveﬂ said
far-ytl dighal eedaid R cAd vbikcs, | ndependent vari abl e and said

o DL T T B ek g IR i spce
apau Ufrput gaidh gefarente fpoint owitthp wt piedgfermined rsetorsluglistanss ehd adapted to
conG&ﬁEal& ﬂﬂmﬁle@ ﬂ@ér é?lfdtv%ﬁcech %Hﬁx@?ﬁéa? nd Qi'g fi al; I&ﬁl{’a 9&05% Aear- ar-end voice

ts ech uppr essi ng ara IC U
conm‘aﬂ&s% isposesl %taa BrefiFlpEmingg eogté@lbﬁusmﬂce% a@a@%ﬁim Vit said first
nea€@ld %1@& @Smk&‘tnkahﬁiit f drfdSidapfe@Ra dRdhl &P shild Mp@dldChtafbhd oice to a

uni t voi ce conmuni cation apparatus as set
?I@r"ce ‘1‘\1 ﬂ‘ﬁl’m 1, in which said first suppressed

nearaidredhs Btgmﬁd:ssmgtmwilb lirfoguden iatcuirand wiliesdeaedting sihit for detecting a
curﬁ#ﬁa}gatrzgﬂ&els {rﬁﬂé’i]ndfllcaug loiaX cﬁ&&{teglg%\f/eofocgtggl acyf éi ef gél&’ ﬁrst éiear-end

near - end SI conver |rs near -
VOIGEoFpIECTtio g rngl 1 SRy ummdcrreat—nei Malsﬁ sonfertng ynitjwith reSpect to said
far-éi{cpd?ﬁﬁii%rﬁﬁrﬁﬂgnﬁuf; alrul ﬁ&ﬁ&a@éﬁ fAk daichiaihg uii @cﬁ@ﬂ&hla%ﬂg a first

tinmg cal cul atl sécond near -end SI ghal del ay
propagatioryiime of said, g?q:rydgvcg%ﬁ epnverted by said k- eaf $igalpoqverting unit to a

distae betveet shif faséml Samd eamaﬁafglﬁmbnmam&momeﬁd Agice converting

h s of said
unith e Rk A 780 in S R RAEE BB AR R RSP LR pped s
indepandent vaatlearfd sast ﬁxsupqmpagatlng tigeeoddfinnd finits deplepderitivagatde, and a
sec&dﬁ%@#aﬁaﬂ&ﬁ tiddel oS fa} I%ﬁd %’b @@on%é{eﬁec[f&‘f %ﬁh%ﬂl converting

I'Tst near en ng sa
unitig 4 distange beigiean seidfare étﬁnﬁbwnaﬁ@ng sla4t and é%lé ﬁ%POHd near-end voice

conmaﬁg efid oft 18N Basidel AYRAnH YurkdbAl 16 BS PRA- MK ite B&d %a&ﬁf&ter value

ceril B GHdRORIFDL AN Sk S| SHOA PP RAGRip T defined as it
depermlpmr estmbleg ant anfirst nppredesl weat-end mgﬁﬁiucaitplzttmg utiifor dutputting a
%&és@cﬁ geﬁ‘ _enid’ gi%gﬁnﬁer ﬁl%giers (519 @: ohrﬁ]fte bas%s of its echo

ressed near-e sl gna sai'd
SUppyefsingechaeerteristic -undated ig rraspooss pusald rfgsmmd sgdonth propagation time

calcﬁﬁﬁeawsa;ﬁﬁ%ﬁ}aggaﬁbﬁmmwca&ﬁhghmval ue detected by

said Current value detecting unit. 15 4. A voice
comuni cation apparatus as set forth in claiml, in
2. Whi hvs@ cdmaﬁinﬁcmmmppaﬁiu@ @s e dorsh innglditOBSn avhidir st

nealsq I%dst Splppressed e Oesnldtsllgoﬂg.l gl?ttpgt%gllg "\t includes a first near-end signal
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unit for detecting, as a first near-end speaker's
position, a position of said near-end speaker wth
respect to either said first near-end voi ce converting
unit or said second near-end voice 20 converting unit
on the basis of the cross-correlation function between
said first near-end signal converted by said first
near-end voi ce converting unit and said second

near-end signal converted by said second near-end

delagosectior forvizl dyimg sdid ifirst readeral € gwad rmdnvm‘q‘teﬂl Hyzsaid fitsnintar-end voice

con(!&{m% eﬁﬁ?' nthlﬂ:gbgmg FALss Cﬂrs? ?%ialgg%% n§eaI gchHe%t Py said first

essed near-end sighal out sai

_promgpp%gg@opai@éatmenmnsagmndommd $igmpl uﬂnlaw sgfticm for delaying said

secofRPR8Rbnd Qg 'cgn{“éﬁeﬁ ?%m@%@@dﬂﬁtrﬁﬁr -4 %ﬁcezémqglttﬁgtuﬁﬁ oB¥he basis

sajd current val ue ecting unif .and said, position

of saig %fcwyhpr%ﬁﬁa@ﬁefa%ﬁ cglgted Qyegidhiirss é’F‘EPaEFtF‘%‘t ﬂwe&eicghang unit,

‘andSaDe"ﬂé{e@utputﬂﬂglsbaﬁm ﬂb@tcﬁﬁﬂdtﬁk@ lansllgnal 5nd1€atifv@| éfethe signal difference

comm a ion a in cla

berAR R, G et SROGER (B1PRe BFaieClief ortl 00 Pl 0l section and

saldmammhmar -embsikeal 'dslapakht daphsec@dd nkzr-end siggaluielay séaion.
detecting, as a second near-end speaker's position, a

. current, position of said near-end speaker. with

3. r espbYRice erIBBPBICREN PRAABIS §p 59t e iesleih b invhicton t he
basisgidogchdakhp résbihgelﬁ&ar@aihamaé% ﬂﬁt uﬂiﬁ Wl RY equalizing a
sai d current d%steCt'n nit,

freqQEncy) FDICHE™ 9 b GERTTP P et Fi q%ﬁim%@{ir By said first
suppbsssdimbaf- eﬂclsslgﬁalpmtpﬂmﬁgi un@awitk ndspecig akaid utupreht earameier value .
LigS end signal outputting unit
(mmiah%yﬁescégé { @%%%% ?é%t 35 paraneter val ue
detected by said current value detecting unit and said

4, SeCQ(‘@oﬂ?émeﬁﬁﬁcat&ﬁ%bﬁranﬁ aP O&titbitOth AP L lisdHidh Sa' d
second near -end speaker' S‘aﬁ‘%éaa on detectin qn
r

6. ANGSER SEINAITHIECAEAS AR éﬂefifrﬁ%rsﬁ’g
unithfoti detagingaud ndira Ifeaf-ﬁfde@eﬂ(eﬁi'@ pﬂiltlow Qi poitivnt qiﬂﬁa;td IIIEBI -end speaker
w1tl?Per§Fe§ﬁ E Oélth%ygﬁhltﬁg‘% V%rl-%néia‘}l’oh g Pveh ﬁﬁgﬁ g)lr %%?I %/(%68 tnf:a%-end voice
congeriieg Uk o th@lhﬁels dritle @m&cgupiph@s Sinegomdetecchoaid first near-end

ﬂgﬂ%lr‘&ﬂl“«@ﬁéi Wsaﬁ‘@ ﬁ?s‘% Iﬂ@argaﬂﬁ bRk &n ingt Xtﬁi &fd ée’&@hﬁ bdRQnd signal

nmeans fromsaid far-end_voice out put sal d val ce

conysted it 12 SGREBMH SearfRg EiGe @&V@n%m@é @aﬁ éa@qqnﬁg%qﬁ@gﬁ%g unit for
equﬂftﬁﬂgiﬁiﬁ% Gerlc@lspedehng bgﬁtail FRANYpprotsed N énds:ﬁgfe@ @uqmtéa by said

s o Pt oo eTOat apoP g e BRIt APt gatamcter value
detestedrial s4id coaenk valve dewctingg omit asdisdidvpositeon npsdidinear-end speaker
ti it
deTEAD RS o ke BB R orVer 00 U
predeterm ned second di stance, and adapted to convert

5. sai ¢ yoikdnBdumieAfonSpHariRis G sdt Porth Tl dlﬁ}n N9A ki
signal,, and a second near - eqd vVoi ce nvertéﬁ qmékﬂs position

di sﬁ%}QeBC SUPREPSSHST B1eATH dBCIPSi 21 Eﬁ‘fop GFae
detectih@ tihio fishdqieatinigh as aisecdnid riiehr-dl sy@akerdngbsitivhc @ current position of

saldcn%glygl{tﬂ &gelll %1&{ re%gt %ds%f)dt %{j ehd s1§8ﬂ %ﬁ%er?uq gmlt BR g& tl?a%m of said

ar - en second near = en
currsmlapms@em@we@n@&dw@ sadid surgend walue rdetevamgjemti etné @tﬂm@ equalizing

unit48t Eqdafbind &l ﬁ&ideﬁ@y %eeﬁ%r&r&taldpﬁ"s Eﬂé% ssé’cfiﬁéé? end mgnal outputted

i ndi cati vé of current relative t1on
by sl oUFY SURPIRBSS -nsAtend, sizial OBHVEIng HBit yyith r@ﬁpega.t@ 'said current

parsSREe NAIRE déte@Bd BYOLai® coReterdlid getbdtidy Whit And @8idEEdcoh® near-end
speaigll"sdposition detected by said second near-end speaker's position detecting unit.

48
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20 far-end signal converting unit, a second
propagation time calculating unit for calculating a
third propagation tinme of said near-end voice to be
received by said first near-end voice converting unit
with respect to said current paraneter val ue detected
by said current value detecting unit on the basis of
a third function to be provided with said paraneter
value defined as its independent variable and said
third propagation tinme defined as its dependent 25
vari p time of said

6. neaﬁégége9%Hggﬁ¥£ﬁﬁg&£@%%gVg%ﬁ%ﬁﬁg%ld second near-end
voi cehaugingdeyvingg referanceypeint:r espect to said current

par aFdefutptAtitema sl a6t &ﬁplﬁﬁr@ R en@ WOl @HAAVAIRL a far-end signal;
detecting unit on H%e basj s a fourth function to be

pr oWOHEFIRH RS BgRRf bH’PHﬁ’é‘gé‘rn%?ftﬂeV‘H%% PAtd as its
i ndeRBs d@’;ﬁ'e%ﬂfgl 1BEINE f@milppﬁasdng amebﬁb parepAghby edid tvbiee inputting

def. ned e ar| aini n ol ce
me Jiolf Sif Pl vRERERPERR I Vit g e Rt
voi ceidsvajeeadutpriting andans mhxdes A tfar-endnuagimal wgnweglingeunit spaced apart
| |
from ngggﬂefe%fﬁ&??‘%glﬂ? Qj{ ‘t?cﬁeiegfg%%ggi‘g&stl gﬁ%&??ﬁe danlg ;bd% §tﬂ’?@§@nvert said
@V1§§W tewidfarend veisggat i on time cal cul ating unlt and

a SQ@ﬂﬂfb@dlﬁi@hﬁﬁ}gQﬁeaﬂ@dﬁclﬁm STifh0 abarcisdprticd agw@ﬂing unit spaced

apalt o Pt rferdiol oy o PR nmined ShEon disfinfd Spapidapted to

consai slald gurpanttiad mgawemdcxenm tgraaﬂirsemtalrand isregalyand afsecmnd near-end voice

con?éljtiﬁg hanft Qil&)og (j{ a 0| Feﬁ[:teﬁﬂgxe{f %ogihgﬁ] ql% ]%9;@3 %lgﬁ s g.%; ‘gﬂh qaid first

near-en e conver
neapret veige conymang veibnansk %@@tedyws@naelé seidniapyiéesh nesrgnd voice to a

secof fer-ERNYMERA] ng unit. 49 . 7. A voice communi catl on
apparatus as set forth in w%§|n16 in_which s

e 4400 SBRIEESAEGREA ABGHR UL PG gaint for detectng a
curfiehi palameer vanel imligutiae ofielcagrentselativotochion dbéidier sgd Sastcthear-end
voild EGHyeRER NS ShNelouORUELERYoRY Sl dhabk 'l VARTES0 o seia

converfing unit on the basis 0
far-pmbpg@tdtcpnv\ertmmmt,aa sacbad erbpogatioai tiine eelowldting unid dert ¢abevlating a
thir§ 'pﬁ'@pa%ﬁ\!l(ﬁyhﬁ‘ite' cﬁgsaitphéar eﬁd et Hbe%eﬁ&g b§' s@ﬂiahrsg &k&Yend voice

section, for ela% sald second near-end g
CONYEIHYS L (Y 1Hy TesRACH e S0 G APTaRRen, G uce detopiah PY |Sﬂe current value

detd¢tihg vaft drhehebiggisSof @fthisdishctionid e ropded witnsdid Parameter value

e S R 0 SRR e R Bt
varifible, oult pictitth rpgqpagstum timeaf sdidgearaindeosiegndk reaived by said second

neaxsé cé OghivEitin \{ﬁhtqultﬁ &ggﬁ% gpfild g\.'clﬁ‘% ﬁl% %m%tected by said

I'rst nea -end si
curnéf@taral@ﬁ dieéercg%mnaeqna&hesh%ﬁ @ﬂ]a @pt@@cr@nbp mcsafrldeénmﬂl said

parzﬁﬁ@aak/aldel RYaed by ﬁ@hﬂieﬁ@&ﬁﬁﬁ vaﬂﬁﬂé -#Adsa3d FOaMh (iﬁélﬂﬁgatlon time
h said second s ressed near
AefiBEE 5 5 H5RP0ER] Yiobies  TPRERBECOISE SFEY GREFPEQOUnfeY Xuectng a

remaingalboies sighelt ¢ém gJeSlﬁ’dSisl afnitd @inabsig vaice jgnal dmatcung icharacteristic

updit%H rilq ?éé%ﬂ%.l td Qalcg t#u? & %lﬂﬂf gfo}%%e{h%ﬁr firgd %alc?lfatesd 9}8%!11{1 second

near - oI Ce conver
Promawn time tat:lneamtemﬂ gisepval suppressed adatsndsagupl outputting unit
for %ﬁﬁ)ﬁﬂﬁh N2 LRl upBles & dCRAY.-BAd IsPaaliB tsuQﬁ‘acttﬁg Qﬂﬁhﬁnzﬁﬁmg voice

said renalnln voi.ce signal .outputted by sa
signagererastedy MIHREYOl6 HERA £X e IBE @p}tgﬁ)m glthqr paid first near-end

S1g1ﬂEac5nveﬂeld b§ lsgﬂa%lrstd@aﬁyncsaﬁ&f eshveAingdglitor agl ScbitBhear-end signal
sg&ﬁi;ir§f neas - end cf(ﬁnal conver%gd by said first

conyales SR ErHE REBR TR Y UM P8 M5 d” second near - end
signal converted by said second 20 near-end voice
converting unit with a delaygtlne required to
performng the estimtion oﬂ
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7. est 'ﬂ%m@ ?mﬁﬂt%ﬁ% a‘fusqafs Sgtaf()?[h%ll awﬁ G' fé%ffi&y nd

said interfering near-end signal by said disturbing
sound signal estinmating section, a second outputting
section for outputting a second suppressed near-end
signal by subtracting said disturbing sound signa
estimated by said disturbing sound signal estimating
section from said near-end signal delayed, as a fifth
del ayed near-end signal, by said fifth near-end signa
25 del ay section, and an updating section for
sequential ly updatlng sai d di sturbing sound signa

si gnal ormng east
squesﬂ@sreﬁmnmmwp@n szgnals axttacaeg gt m@p@ﬁSe@,ﬁve@ nranend pignal delay

secﬁd)rg & del%ymé é’zﬁ’d GftsC AEAFERH CE ﬂﬂ%oﬁpaﬁé@%yssaﬁf &l near—end voice
claim,7 sai d.echo Suppres

th iC in

Conﬁ%%ilﬁg gl PR et [ bsis u%fegal%ﬁmi.wmga%%m gilfuiied by said second

prop@ahbm gmenddlcdlging 1&&& tal fogrtid Reardnidi Ggnad Id‘glalyrsbd:tit_@l 0 delying said
al U

| f ] ]
* seold il oGP LRI EA Y At Eat Gl snPind Rl SRR Bl it op the basis

of sdisk f@uttb @rdp}gmndlmej paleldated zbly weiddetart prapagation fin@. cajgulating unit,
r
and\ﬁ%ﬁl Qﬁvd% ?{c}fﬁﬁﬁ f@?oﬁ’éﬁttﬁl? ezgsghl aﬁ’n!u?niﬂlge signal, a

| ai S Sal echo

Slgn H}déﬁi’élge af fher dgnah dfferency @B@&kémdsﬁrﬁggff%eaﬁ sigpilcdalayeg by said
firstiidak-chd 6igl el @ady Wnoﬂ&]}dﬁ sdill g.ééonﬂm gﬁﬂjmgﬂf&iﬁa 8@ by Sﬁld second
tio on.of .s near-end speaker W t
neaf%"sdp ani‘al %F?Grs?g @g thll‘i%st near - end voi ce converting
uni tsarsesanddsuppressed n@evaendemghal oufpattingomieintiudes aidisturlbing sound

sig&aﬁ‘@%ﬁ?ﬂlﬁgl sgétlotnl'fsr S%IBH %BFﬂdjﬁgﬂél \Qﬁﬁrﬁrst near-end

i near - e con S al
signgb genverigd bpisaid fefétrﬁﬁéf'?lﬂ gmem P@HV&WSSWHOISF@&)WOM near-end signal

conP@Bd- BN daidi GBeHd n@e@@ﬁ@ NoR$ diverding HPCEM dhdBRis BN Gaid remaining
voi.ce convergl ng 85{1 .and a. secoail equal i zi n uni fth end
voigepsignal SYtppte ‘Wgs F‘?’%‘E}B% 6’39‘1C§p%%‘1 ?e& ¢4 A piith near-en
sigrtall dplag s etibon far dedayih s eigired| satalfifsg tnbaderblymgﬂal ctonfértesit by said first
neais &PCP (;8‘ ?g %gnyeq’a'ég %HQ 0%' s%ﬂfal;ecgl% %%511 én'?llgmgﬁ]z!lt e}% x{k )b )?aid second

current paraneter va

' nearsgn V@lm cemverturg vt W@h@cd@labgtlmm requiredl wapedfopoiigt nh@ igstirhation of

smcﬁﬁte‘i‘feﬂﬁ 8 heﬁfh‘i{xdssﬁ’g?ﬁi(gfe said QlsBAbRg sgl)fnds ﬁgﬁalfebﬁlﬁﬁu@ﬁ:&ﬁ&p 4 second

pea er s pOSI tion tecti ng unit . A volce ‘
ot FCEAR R BB A tecad SepTessid Redrrpnid) gl 65 Gpbtracting said

dlstﬁl}bmgmozlndlsign\am estiing@ed By @mﬁmlﬁwfbﬂ{geWnﬁgzgiﬁﬁﬁﬁlmMgtﬁée&on from

SeCO - en p e ositian tectl uni t
sai iR Pl Bt A6aSad o8 AT eR AR ter i Rt Pl Blek-end signan
delgycsctidnpagd an ppditing tscr:tmh fs:aae@emﬂy updailrgpsaal«hstunhmgmound signal

. _ f
estl{glgﬁﬁ’{ ElliafrIl cdocfus?{dé ﬁt@ﬁ!u‘tﬁh% E@Lnéfﬁgﬂzﬁ h%gtug% 38)2 btyri?erformlng
the leastgauases %smnasaan 9&8%@@@@@ Fppeaseed nearrandsigpal

equalizing 15 unit for equalizing a fr equency spect rum

of said second s ressed near- d Si utt ed
B by Sl SRR SR DoRets A st ronb e ar B | ng

uni tsaidietho swepppssing neasafudthecinclded arpmtmi%hz&nctmﬁtmeetung unit for

serLAGHR8 B AL LBk RS B EEALAGUE L R4 oo on

near- e 0SI
the b@wﬁdmd@rreemr@p@tan@lu@dq@@mdt byonidfarest valge d@jmtmg upg.
11. A voice communication apparatus, conprising:. a
housi ng having a reference point; voice outputting

9. mearsYqIeH CORMPBUCALGRRPRATR a8 Set forgh Beclaiyp 8&?%761‘1 which

f ar sgidckchod gi@ressing means includes a first near-end speaker's position detecting

unit for detecting, as a first near-end speaker's position, a position of said near-end speaker
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voi ce inputting nmeans for inputting a near-end voice;
and 25 echo suppressing neans for suppressing an echo
generated by said voice inputting means fromsaid
far-end voice outputted by said voice outputting
means, wherein said voice outputting nmeans includes a
far-end signal converting unit spaced apart fromsaid
reference point with a predeterm ned first distance,
and adapted to convert said far-end signal to said
with saspen do wither 82id I stambadendovaies conmyattingngitroeanid secoaldugasend voice
Y
con elftlhnésalt d&? g}ezié]%}]sC% ﬁig C?{ﬁ)gg %E‘r%iaﬁgn lfﬂ%ét{oélﬁ?ﬁ%ﬁgeg C? E‘]E‘Sé near-end
signgil seraigeied baaed mﬁple@rdeqdovmmwewng ahi andprad s@@nd near-end signal

conea@émg,ngma @e&%dtﬂamaerfd Yéite BERErtEY i, 38l scBff équahzmg unit for
secon near -end voi ce convertlng uni't di sposed

equAliZnS A SFSRIFRGY PESFIM Of St T upaTesadAGaBRAh g quipuited by said
firsSiprebiadstcar-aRbsigd (ﬂ)uqﬂttﬁtg mﬂmﬁh treslpgctu;ﬁl |S§1d eaﬂdnt parameter value

adapt ed_.t.0 convert putt 0 a
e GEART Sl iR Shire HPltupt Muli G HE P in SRRy el spoaker
detdeted| hyceis famst re&ahend:qmpkmerppsmen detectirgg wod. t f or 51

detecting, as an echo conponent signal, a conponent

other than a real near-end voice to be specified as a
0. cr oSS YRisHpIRBHAICAPNAPPRATagT 28 sptforth i elaigy @ o elaBp d, in which

nearsaﬂn deisd GOphrSssaid trmnbaﬁuadesofa §@ddﬂdf héa$len@Ngbeaker's position

aeEfiEE 0y oP BEns. fodeun ot el SEIWER PRYtGh bi»omﬁﬂra of said

neaaertdwspedkmmnh agsypect twesnid éavebndi sggrm[l connepting unig onnthe Hasis of said
I

e P D000 o AACERER S e 819 Yy et

umts &rrd e@@hémeonp@mtwsd speduh pfusrid seeQidh sinpaesseds aiear~end signal

outgfutfed thyn@ad B@J&ﬂdséugﬁ%sed GRANGId SidndlYoutAd tgné b twith respect to said
near - end vo onv &;ngﬂ@nlt or %' second npear - g

cm&ﬁlfgﬂ%rﬁmetean eew[ & QI SUBRY MAf d@m%.ueg and said second

neaceml/ gpeakery position deeclsd by\saidi seeormbhigamehd apeadBr's position detecting

upifPpParatus as set forth in claim6, in which said echo

tonmponent detecting unit includes a real near-end
voice estimating section for estimating, as a rea

11. nearg g3k ecdr&ﬁﬁﬁlcatfbnra? BhraRiSAonftking0i Ce to be specified

as a. cr.oss-conponent | n each of said first and second

neaﬁhéﬁﬁngpﬁﬁﬁ$§r?%%Wﬁﬁﬂqn%ely converted by said first

and verse @ﬁ@uﬁﬁ@m@ﬁl@ fMQiuﬁﬁxt@tig’Wfaﬂeh@ goMBirddscatife 6F X tdt-end signal;

near - end sh%gg ede ay. S 'ﬁplon 15 f.or demgglng ei t her

sai d°FF % PR FOSPRNADS & SRV S ER %5y d i r st

neaechknsiippoissiag neany &rtsupgpressing amechwagetemieeddndsaid voice inputting
meaﬂ?ﬁ{)meéﬁgd ﬁa&gﬂ@]vm‘c‘:g t?ﬁ&%)bs)éufﬁﬂ ?e %?ﬁﬂﬂ Dedhs, Wdrein

vol ce converting h e R requrre o
per FEAMOHE qqﬁ@lte%g mﬁa&s' igpludes %éar@nﬂéagnah@aweem unit spaced apart

fron® |s§iﬂ akfebdhce Potht AR a PRABLBAThe FirsediSGhdeTBhd Rapt&ELd &hvert said

.an echo 0 nent si gnal outputtlng section for
?%h déﬁnggY?F%t echo conponent signal, a signal

[ ndlsmdtvw@ inputting nans ighales di fifse nearead bmiomnvaahgl unit spaced
apax@ %ml srrlgd ?éfglrc]:ﬁl: gSln?Xw%ﬂl %Spr%d%leSI cecij %E%%ﬁddlntgﬁé earﬁg adapted to

h near secC
conmmsaschmutteéneawad veisd teadirst neesendrsiged, & afmnd @aar-end voice
conﬂa@%g GRE A¥Pb&R /st bl%@étbﬂ?&nes@ 54i06h iR Bfhctd) reMUdnbhip akith said first

suppressed near eng gnal out uttln unit
near-fﬂ’éh VRIS S B0 b r?ﬁ‘ér?é‘ﬁf’ted R (PR ﬁ@d dapiegriepiyend voice to a

seaﬁﬁ&mﬂaﬁmngpmgs a second echo conponent signal, a
si gnal

aid CC?IO suppressing means includes an echo component detecting unit for
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25 specified as a conponent other than said rea

near-end voice in either said first near-end signa

converted by said first near-end voice converting unit

or said second near-end signal converted by said

second near-end voice converting unit on the basis of

said echo conponent signal outputted by said echo

conmponent signal outputting section, a seventh

near -end signal delay section for delaying either said
detédting} asn@Bgche ROmpbaEIR |51gnahu®btr$dndfm oftteir thad(h fehl isdar-end voice to be

spegi?%ﬁ a.? Q%raég 'c&?g%%%ﬁ[ il éacg %t E‘ﬁh tﬁ and %Ec%nﬁ %%%”e%dr&?g%ke&dthe basis

conve second  2Rear<en
ﬁé&ttanﬂgpeg(md nwr—tend aighelsangspectively egquverted byosaid first and second
neafl@ﬁé QBfEﬂe an‘;éﬂﬁ'@ﬁﬁl'tswﬁﬁd ANLRd sufiRedefRba- eﬁ@ REBt uttmg unit for

g y said mponent estlnatln I on,
outgutiRg G@PBmeﬁﬁeﬁgp%%w signaloby é%h%‘tﬂ@g ﬁ@daecbﬁ.%moneﬂt signal
det&gb be ssedl eﬂﬁﬁkzoﬁpdneﬁt gledctiby b froaCkitig Sal dirstSkeeesd signal

echo estimated. by said echo conponent . .
con§E 251 RO St PP o s e Rt o 5 ST Rha signal
congfesited) stisaib segorybneanthd velcayedertomgrunéind si gnal by sai d

seventh near-end signal delay section. 52 13. A voice

communi cation apparatus as set forth in claim6, in

12.hi c¢h VeiSE EOIHBENICARRIL AaRPARRtYSFIs et fosthiimaleim §, warichn has
a fisaRt eﬁﬁﬁ@&xhid@leﬁt |dE@-J’:t;uﬁ§ un@XBekideNd real @eddsat L¥iBe estimating

sectinC oo BRAEEE A retn T ead SEaR o8 Tt HL Ok By be spegified as a
crosedompooopaneath off sgitblirsdartdxsetondigeas-end signalt cespedtively converted by
saldsﬁfsfi alfldl é tonﬁ] Qe e%ﬁ%o?ée%%ber%gg\ﬁ%itg eadsxg% r?e%f gndc{ glgﬁél delaa’ section

VOl Ce convertin secon

for sdebmng cithery s eﬁerylegraﬁlui stensh@onecatedehyl sais} diest near-end voice

con®QRME nitN&r 44 lsecond nehi-eky §@h5§ &ﬁﬁ@n&?ﬁ?‘%ﬁﬁnkcond near-end voice
econd adaptive filter

est.i matj ng. section has a
conysrHpg Ity @gtht%‘g]%%‘ﬁ? r%urgﬁ $hBg Wg’gleﬁtgn?tg) rSPJé{fﬁ?l near-end
sigiahébyl edidtrealbacdriehd gt 2btimigs beotidh] and ain ectdi gfdbonent signal

. h .sai d.
o T P L 5o e o o
signabdiffsrence bsivgaa said oeprand sigpab édayedrﬁs ageithidelaykd oénrsad dignal by
saideG A RURHES Sk Qeﬁ?%@&ldn%d%e% feAF B L §¥ﬁ| ddfimated by said real

detecting unft for detecting a current p&raneter
neagefd oice eripmiing secipn.and jr wdigh el ati ve | ocation of

ei t Reid third Guppresed Ae@rend@NignaV @hﬁﬁttﬁtgn.\tﬁtf inbﬁﬂe&l Ekh tcly component
uni t

second.near.-end voi ce con n
estifidlife, SRR 1t ity 2 2s € PP iy 2 signal to be
spedified tis iandompanentadthe ttiem saidi malngeau-nnd vbime idleithemsand figst near-end
Ie Qf .
Slgn%fc{?ﬁveﬁ@l? BP‘E%@ fggte | CI e@[ﬂ sal r%fgagdég@ M‘ﬂcar-end signal
conygriede Py #9i¢ se¢nids searsnd ayice @pﬁ%ﬁmmg)amam@tl ethevlaﬂsu;e of said echo

e e AR iy oS o
neaS SO Doy et oS oo g e gy by said
firsti meiat- ma:l vicéd t:tﬁfveftﬁ@ﬁfrﬂtﬁh@ﬁid&se@cﬁncﬁ&iaﬂeﬁﬁﬁgﬁm caftagied\bg said second
nea.If érldt 9(%10& @%1{\% t w?tg t&)e]g, h%e % r(llt to gp%umﬁﬁ[n%rl%g %lxgrgatlon of

sal"d curren
saldv othee cemnmmt cagtiab rbYaﬁﬁpérfa:hGScmpfment ﬁsinnatmgn sestigimand a third
utptHts gt tpting Secifoh Gdr SRIRHEENS ERPRUSSEERE MBALY SRAMUEE Subtacting said

Ive controlling unit for issuing an I nstruction
Secqné @59 Fomppaent sienat F%iamq b paid gchyp gamponent gstimating section from

saidfricht-efid sigedlfdetiyed s a Wheht d@ayedndatigiiTEiBhaliby saRT& vEMEtnear-end
ﬁgﬁﬂg&lnear end signal predetermned as one of said first

gﬁfﬁﬂﬂlnear end signals exceeds in anplitude said
far-end signal, and issuing an instruction to said
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coefficients when the judgnent is made that said
far-end signal exceeds in anplitude one of said first
and second near-end signals. 30 53

13. A voice communication apparatus as set forth in claim 6, in which

said real near-end voice estimating section has a first adaptive filter for executing
the adaptive signal processing to perform the least absolute deviation estimation of a signal
outputted by said echo component signal outputting section to either said first near-end
signal converted by said first near-end voice converting unit or said second near-end signal
converted by said second near-end voice converting unit, in which

said echo component estimating section has a second adaptive filter for executing
the adaptive signal processing to perform the least absolute deviation estimation of a signal
outputted by said third outputting section to said echo component signal outputted by said
echo component signal outputting section, and in which

said echo suppressing means includes a current value detecting unit for detecting a
current parameter value indicative of a current relative location of either said first near-end
voice converting unit or said second near-end voice converting unit with respect to said
far-end signal converting unit, a first initial value determining unit for determining, as a
parameter of said adaptive signal processing, initial filter coefficients of said first adaptive
filter in response to said current parameter value detected by said current value detecting
unit, and a second initial value determining unit for determining, as a parameter of said
adaptive signal processing, initial filter coefficients of said second adaptive filter in response

to said current parameter value detected by said current value detecting unit.

14. A voice communication apparatus as set forth in claim 13, in which

said echo suppressing means includes an adaptive controlling unit for issuing an
instruction to said first adaptive filter to update said first filter coefficients when the
judgment is made that the near-end signal predetermined as one of said first and second
near-end signals exceeds in amplitude said far-end signal, and issuing an instruction to said
second adaptive filter to update said second filter coefficients when the judgment is made
that said far-end signal exceeds in amplitude one of said first and second near-end signals.
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